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A Temperature Control System for the 
Canadian Pendulum Apparatus 

Il l~RBERT !), \f i\LLTi\N'T, ;\lEMBER, IEEE, j U1\N GEU ER, ,\ :-;D J. R. GR:-\ ):"T 

Abstract- A temperature control system has been developed for 
use with the Canadian Pendulum Apparatus for relative gravity 
measurements. T his system, which maintains the pendulums at a 
constant temperature of 40.00°C, consists of three major com
ponents: a vacuum enclosu re in which to house the pendulums; an 
electronic thermometer to measu re their temperature; a nd an elec
tronic thermostat to ma intain a constant tempera ture. Extensive 
testing of the system ind icates that the temperature of the pendu
lums may be measured with a n accuracy of ±0.01 °C a nd that the 
electronic thermostat has a s tability of a bout 0.002°C when the 
vacuum chamber is kept continuou sly closed. Und er normal oper
ating cond itions, when the pendulum ca se is opened regularly to 
change pendulum s, the observed temperatu re fl uctua tio ns amount 
to a ma ximum of ± 0.025°C. As small corrections may be applied 
to the pendulum pe r iods to compensa te for these temperature 
fluctua tions, the error in gravity due to temperature eff ects never 
exceeds 1/ 6 mGal. 

i NTl,Ol) l '("f' I 0:--1 

T TT I~ Canadian Pendulum Apparalus for rela tive 
gravity measurernents utilizes a set o f six bronze 
penrlulums that were constructe<l arouncl the turn 

of the century. Since only differences in gravity between 
two or more locations are ref]ui red for relative measure
rnents, it is tacitly assumed that the lengths of the penclu
lums are invariable. Unfortunately, as brnnze has a 
coefficient of linear expansion amounting to 17 ppm/°C, 
a change in pendulum temperature of only 0.06°C intro
duces an error in gravity of about 1.0 rnGal. On the other 
hand, it is to be expectcd that the age of these pendulums 
may contribute significantly to their dimensional stabi lily. 
As it was felt that the advantages of using the old pendu
lums outweigh the clisadvantage of pro,·icling a consta nt 
temperalure environment, these pendulums were returned 
to service, after about eight yea rs of retirement, by 
Thornpso11r 21 in 1956. 

Gravity 111easurcme11ts were conductcd u~i11g this equip
ment until 1960 when a large-scalc development program 
was begun to improve its o,·erall accuracy. One of the ob
jecliYes of this program was to develop a system lo main
tain the pendulums al a constant temperattu-e of approxi
rnalely 40° C and to measure the penrlulum temperature 
wilh an accuracy of 0.01 ° C. 

:'.\fan11srript rcr<'i\'c<l :\pril 4, 1967; rcviscrl August 18, 1967. 
11. D. \ ' alliant anrl J. Ï.ç11rr arc with the Dcpartmcnt of Ei1ergv, 

\1 inç, anrl Rçsomrrs, Dominion ( )liscrvatory, Ottaw;i, Ontari;,, 
Canada . 

f R Crant wa, witl1 the I kpar t1ne11t c,f \ l ines '""I ï'ccl•!l ic-· 1 
Surveys, Domi11io11 Ohscrvatory, Ottawa. Ontario. C'anad:1. l fc is 
no\\ \\itli the l 'ni,crsity o f \\ 'atrrloo, \Vatcrloo. Ontario, Canada. 

5 

T1-: :--rri-:11ATt'JŒ Cu:s:TROL SYSTEM 

Th e Pendulwn Case 

In order to minimize the influence of ambient tempera
lure, an insulated container was designe<l to house the 
pe11dulums white they operate. Fig. 1 is a simplified cross 
section of the pendulum case. The outermost shell is a 
vacuulll chamber consisting of an aluminum base sur
mountecl by a glass bell jar whose inner surface is gold
plated to reduce heat loss by radiation. The oven is located 
clirectly inside the vacuum charnber, is constructed from 
thin-shcet aluminum, and has a highly polished outer sur
face lo furth er reduce heat loss. A heating element is at
tached to the oven's inner surface with silicone rubber and 
is arranged lo supply an even distribution of heat over the 
surface of the oven. The radiation shield , which prevents 
radiant energy from being transferred di rectly from the 
oven to the pendulums, is located inside the oven and com
pletely surrounds the pendulums. An additional fonction 
of this part i to shield the pendulums from any thermal 
gradients and short-term ternperature fluctuations that 
may occur in the oven. This is accomplished by construct
ing the radiation shield from heavy ¾-inch ( 19-mm) 
alu111i11u111 plate so that it has a large heat capacity. The 
oven on the other hand reacts quickly to changes in envi
ronmental conditions because of ils light construction. 

Heat Joss through conduction is minimized by support
ing the oven on three ¾-inch- (9.5 111111) diameter glass 
spheres. T hese spheres a re held in position by three conoi
dal depressions locatecl in the oven base plate and by a 
"slot-cone-plane" arrangement in the base of the vacuum 
cha111ber. The radiation shiel<l is separated from the oven 
in a simi lar 111an11er. Evacuating the entire assernbly to 
below 10 microns of Ilg virtually eliminates heat loss 
through conduction anrl convection. This arrangement is 
-;o e1fcctive that on ly 6.5 watts of electrical power are re
quirecl to lllain tain a lelllperalure of 40° C, despite the 
large size of the pe11dulum case which measures approxi
lllalcly 18 inches (457 111m ) in diameler by 24 inches (610 
111111) in height. 

The operation of the pendulum case may be simply 
q;itecl a~ f<Jllo11·s. The JH.'IHlu lum s are located inside the 
r;l(liali"n ~hield. whirh fu11clions as a black-body enclo
sure having a uniform \\·all temperature. Under these cir
cu111sla11ces radiant energy flo\\·s bel ,1·een the penclulum~ 
and heal shield until any temperature differential is elimi
natcd. The le111peralure of the pendulums, \\'hich cannot 
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be measured directly, may be obtained after equilibrium is 
established by measuring the radiation shield temperature. 

The Electronic Ther111ometer 

Eight thermistors of the glass bead variety, mounted on 
both the oven and radiation shield as shown in Fig. 1, are 
employed to monitor the temperature of these components. 
A fi.xed resistor, having a resistance that i nearly equal to 
the thermistor resistances, is located inside the pendulum 
case a well and is used to calibrate and test the operation 
of the thermometer. A pair of leacls, short-circuitecl insidc 
the pendulum case, is also proYicled for zero reference. 
The eight thermistors, the standard resistor, and the 
short-circuited pair may be individually selected from the 
operator's console. 

The thermistor resistances are measured with a Scher
ing BridgeC1 l circuit using a substitution technique. The 
difference in resistance between the short circuit and each 
of the eight thermistors, as well as the fixed resistor, is 
obtained. An ac bridge technique was selected to measurc 
the thermistor resistances in orcler to eliminate the effect 
of contact potentials generated within the thermistors and 
their leads. This methocl also simplifies the problem of 
amplifying the bridge output to a suitable level for null 
detection. The nul! detector con ists of a conventional 
t\\"o-stage transformer-coupled plate-tuned amplifier pro
virling a voltage gain of about 80 dB. The amplifier output 
is visually displayecl using a commercial ac vacuum-tube 
voltmeter. 

The accuracy and stability of the bridge circuit may be 
obtained from measurements of the fixecl resistor. A sam
ple of the measurerl values of the fixed resistance is in
clurled in Table T. The standard cleYiation of these mea
surements i~ Jess than 0.1 ohm and the mcan cliffers from 
the true resistance (998.76 ± 0.05 ohm) by about 0.5 ohm. 
c:;ince the thermistor temperature coefficient is approxi
mately 50 ohm/°C, these values are equi,·alent to errors 
in temperaturc of ab"ut 0.002 anrl 0.01°C, respectively. 

Fig. 1. Schcmatic diagram of pendulum case showing approximate 
location of thermistors. To minimize hcat Joss, the major com
ponents are separated by glass spheres arranged in a kinematic 
mounting system. 

Thus, it can be seen that change - in radiation hield and 
oven temperatures of 0.01 °C can be ea ily cletected and 
measured. The accuracy of the thermometer also depends 
on the stability of the thermi sto rs and the accuracy of 
their calibration. The thermi tors have been calibrated 
over a small range between 39.8 and 40.2°C by the Na
tional Re earch Council of Canada with a certified accura
cy of + 0.01 °C. Two of the thermistors ( nos. 27 and 28) 
were initially calibrated in 1956, while the rest were placed 
into service in 1960. Calibrations performecl in 1956, 1960, 
and 1964 have disclosed no obsen·able change in the ther
mistor re istances at 40.0°C. 

The Eleclronic Thermostat 

This circuit consists of an amplifier, with an open-loop 
.~a in A, operating in conjunction with a bridge-type feed
back network as shown in Fig. 2. The temperature-sen ing 
thermi stor ( R r), locatecl as shown in Fig. 1, forn1s one 
ann of the bridge. A nother a rm con ists o [ a fi.x ed resistor 
(Rs) whose resistance is chosen to nearly equal the ther
mistor rec;istance at the clesired kmperature. If R. is vari 
able, the et point may be adjusted as required. The feed
back ratio~ is ginn by 

Rr - R 
{3 = 

J.n(Rr+R) 

where Il= tran~former turns r;1tio. 
\Vhen the controllecl obj ecl is loo hot. Rr is smaller than 

R., so that fecdl,ack is rlc!_!e11<·rati\ e and the circuit is quies
cent. ,\ s the objcct ccmk a point is rcachcd where the prod
uct . /~ equ;tb unity ancl the circuit oscillates to provide a 
usable output. 1 i the valu!' of./ is lar_g-e. Nr approximately 
equals R., at the set point. Clearly. if the output flf the cir
cuit is used to contrnl a switching- de\·ice such a~ a reby or 
SCR, an o:s;- c1FF type of thcnnostatic action is ohtained. ,\ 
small amount of hy,;teresi~ \1 hase magnit ude clepends 011 

the value of A is ob en·ed. anrl it limits the senc;iti,·ity of 
the circuit to about 0.01 °C. 
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TABLE I 

ANALYSIS OF 21 SHIELD AND PENDULUM TEMPERATURE MEASUREJ\IENTS 

Date Time T (5) T (6) T (ï) T (8) 

19 / 3/ 65 0900 40.067 40.068 40.062 40.060 
1100 40.061 40.063 40.057 40.058 
1230 40.061 40.06-l 40.059 40 .055 
1800 40.059 -!0.06-l 40.059 40.059 

20/3 / 65 1145 40.06 1 -!0.064 40.057 40.057 
1900 40.062 40 .063 40.059 40.058 
2130 40.061 40.062 40 .057 40.058 

21/ 3/ 65 1740 40.060 40.060 40 .058 40.057 
1900 40.06-l -!0.066 40.062 40.060 

22 / 3/ 65 0900 40 .062 40.064 -!0 .061 40.058 
1000 40.06-l 40.065 40.060 40.060 
1100 40.062 40 .064 40.061 40.061 
1205 40.064 40.06.J. 40.061 40.060 
1320 40.063 40.060 40.060 40 .060 
1545 40.063 40.066 40.061 40 .062 
1630 40.061 40.062 40.060 40.059 

23/ 3/ 65 0850 40.064 -10.067 40.063 40.062 
0955 40.066 40.069 40.064 40.065 
1115 40.065 40.064 40.064 40.06.5 
1330 40.063 40.067 40.062 40.065 
1445 40.067 40.064 40.064 -!0.063 

Mean 40.063 40.064 40 .061 40.060 
S.D. 0 .002 0.002 0.002 0 .003 

/3 = RT -Rs 
2n (Rr+Rsl 

Fig. 2. Black diagram of electronic thermostat. 

As the amplifier output increases gradually from zero 
to maximum it may be further amplified and rectified to 
power the heaters directly. Proportional temperature con
trol is, therefore, obtained in a narrow band whose width 
is determined by the hysteresis. In the proportional mode 
of operation, which is employed in the Canadian Pendu
lum Apparatus, the heating current falls from a maximum 
of 2.5 amperes to a steady value of about 1.1 amperes after 
thermal equilibrium has been established. 

The circuit may be discussed in further detail with the 
aicl of the complete schematic shown in Fig. 3. The main 
amplifier ( V 3 .. a and V 4 .. a) is a two-stage RC-coupled circuit 
providing a voltage gain of 86 dB. The second stage is 
tuned to a frequency of 500 Hz. The feedback circuit, as 
before, consists of T-1, R s, and Rr. The output is trans
ferred to a transistor power amplifier ( Q l and Q2) by a 
buffer amplifier ( V 4 .. b) . As the heaters form the Joad re
sistor for Q2, the power supplied to the pendulurn case is 

Mean 
T (2ï ) T (28 ) Standard Shield S.D. 

Temperature 

40.054 .Jc0.050 999. 310 40.06.Jc 0.00.Jc 
-!0.047 .Jc0.0+7 999 .-HO 40.060 0.003 
-!0.047 40 .0-ti 999 .470 .Jcü.060 0.00-! 
40.047 .Jcü.051 999 .307 40.060 0.003 
40.051 40.050 999 .377 40.060 0.003 
40.046 40.049 999.280 40.061 0.002 
40.050 40.048 999.357 40.059 0.002 
40.048 40.048 999.360 40.059 0.001 
40.074 40.050 999.303 40.063 0.002 
40.054 40.052 999.230 40.061 0.002 
40.051 40.051 999 .287 40.062 0.003 
40.052 40.053 999.327 40.062 0.001 
40.054 40.051 999.297 40.062 0.002 
40.049 40.052 999.323 40.061 0.001 
-!0.050 40.050 999.273 40.063 0.002 
40.052 40.049 999.247 40.060 0.001 
40.055 40.053 999.280 40.064 0.002 
40.057 40 .055 999.303 40.066 0.002 
40.055 40.053 999.297 40.065 0.001 
40.052 40.051 999.367 40.064 0.002 
40.050 40.050 999.423 40.064 0.002 

40.052 40.050 999.325 40.062 0.002 
0.006 0.002 0.060 0.002 0.001 

controllecl by this stage. A mechanical thermostat ( T H-1) 
is included in the heater circuit to guard against accidentai 
overheating. As the main heater resistance is quite IO\\. 

( S ohms), a ½ ampere fuse is connected across the oven 
thermostat to prevent variations in the contact resistance of 
the thermostat from affecting the set point. If TH-1 opens, 
the fuse burns out, placing the signal lamp in series with the 
heater. A set of auxiliary heaters, attached to the radiation 
shield and controlled by a second mechanical thermostat 
TH-2 is included for rapid warm-up. The auxiliary heaters 
raise the temperature of the radiation shield to about 39.5° C 
but do not operate after thermal equilibrium has been estab
lished. 

The tube-type ( 12FR8) that was chosen for its compat
ibility with the rest of the transistorized circuitryr3J , [4 l 

in the pendulum apparatus, has rapidly become obsolete. 
However, the stages using these tubes may be easily re
placed with commercially available solid-state operational 
amplifiers. A circuit to simulate the contrai network using 
a solicl-state operational amplifier has been constructecl ra i 

and has been founcl to have a sensitivity similar to the 
tube version. Although the stability of this circuit was not 
tested, no difficulty is anticipatecl since the gain of the op
erational amplifier is primarily deterrninecl by externally 
applied resistors. As the present circuit is quite aclequate. 
it is not intencled to replace it with the solicl-state Yersion 
until the present stock of vacuum tubes has been cl cpleted. 

SYSTEl\I PERFORMA:-SCE 

Severa! tests were conductecl before the circuit " ·a~ put 
into service to check its performance. To carry out t he~e 
tests a "clummy" pendulum, which is identical to the real 
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Fig. 3. Complete schcmatic of clcctron ic thermostat. 

pendulums in ail re pects except for two thermistors 
embedded inside the dummy (Fig. 1), was inserted into 
the pendulum case. One of the fir sl le ts was to monitor 
the temperature of the oven, radiation shield, and durnmy 
pendulum for a period of four days. • J o allempt was 
made to contrai the ambient temperature, which had a 
mean value of 22.5° C and a standard deviation of l.0°C. 
The result of this test is shown in Table II where it may 
be noted that the temperature of the oven extremities var
ies considerably more than the central portion although its 
mean temperature remains nearly constant. The tempera
turc of the radiation shielcl (Table I) is much more stable. 
having a mean value of 40.062°C and a standard devia
tion of 0.002°C. The difference in the temperatures at the 
top and bottom of the dummy penclulum is about 0.002°C 
and the mean temperatures of the radiation shield and 
dummy penclulum differ by about 0.01 °C. 

The thermostatic coefficient ( ratio of change in pendu
lum temperature to change in ambient temperature) was 
abo determined. In this test the temperature of the 
dummy pendulum was measured while the room tempera
turc \\'as maintained constant. The room temperature was 
then allercd a fixed amount and the pendulum tempera
turc was again measured after thermal equilibrium had 
been establi . hed. These measurement were made with 
thrce different pressures inside the vacuum case. Fig. 4 

shows that the thermostatic coefficient Tc tends to asymp
totically approach a Yalue of 22 X 10-' as the pres ure is 
reduced. The normal operating pre ure range, which i 
from 3 to 6 microns of Hg, assures that the thermostatic 
coefficient does not exceecl 25 X 10-•. 

Finally, the performance of the temperature contrai 
system uncler aclual operating conditions should be di -
cu ed since the normal procedure is to open the pendu
lum case afler each day's operation in order to change 
pendulums. The operating lernperature depencls upon the 
length of lime the case ha been closed continuously, the 
cluration of the preYious opening, and the terminal pres
sure. The terminal pressure, which clepends on the clcanli
ness of the '}"Stem, purnping speecl, and pumping time, 
,·aries bet\\'een 3 am] 6 microns of Hg. The fluctuation in 
the radiation shielcl temperature is omewhat higher uncler 
the e conditions than when the ca. e is closed continuously. 
In order to indicate its magnitude as well as how the 
long-term stability of the circuit, all temperature measure
rnents that \Yere made under normal operating condition~ 
bet,,·een Marchand Decernber, 1966, are plotted in Fig_ 5. 
No measurernents for which the warm-up time wa le 
than 35 hours are included. In field operations, 48 l10urs 
are normally allowecl to establish equilibrium conditions. 
The e mea urement \\"ere found to be distributed about a 
mean ya]ue of 39.986°C. \\'ith a standard deviation oi 
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TABLE II 
ANALYSIS OF 21 ÜVEN TEMPERATURE MEASUREMENTS 

Time T (1) 

0900 40 .029 
1100 40 .015 
1200 40.002 
1800 40.024 
1130 40.005 
1910 40 .024 
2115 40 .010 
1250 -19 .012 
1900 40.029 
0905 40.028 
0950 40.017 
1125 40.0 15 
1200 -10.013 
1350 40.008 
1535 40.010 
1640 40.003 
0845 40.028 
1000 -10.014 
1105 40.008 
1340 39 .995 
1440 40 .000 

J\!ean 40.014 
S.D. 0.010 

THERM OSTAT IC CO EFF IC IENT 

0 .007 

0.006 

0.005 

0. 0 0 4 

0.003 

0.002 

0 

x--------

5 

T (2) T (3) 

39 .990 40.025 
39.984 40.034 
39.982 40.033 
39.987 40.025 
39.975 40.027 
39.982 40 .029 
39.976 40 .030 
39.975 40.026 
39.983 40.028 
39.980 40.029 
39.976 40.029 
39.977 40.029 
39.974 40.029 
39.976 40.03 1 
39. 977 40.031 
39 .977 40 .034 
39.988 -10.036 
39.984 40.039 
39.984 40.043 
39.980 40.043 
39.987 40.044 

39 .981 40.032 
0.005 0.006 

/ 
/ 

/ 
/ 

/ _.,,,,,... 
_.x-

10 

PR ESSU RE ( µ. ) 

/ 
/ 

15 

T (4) 

39 .954 
39.997 
39 .994 
39.957 
39.968 
39.962 
39.976 
39.969 
39.959 
39.96-l 
39.966 
39.967 
39.968 
39. 972 
39.975 
39.988 
39.964 
39 .985 
39.995 
40.004 
40.005 

39.976 
0.016 

/ 
/ 

/ 

X 

/ 
/ 

/ 

Fig. 4. The variation in thermostatic coefficient with pressure. 
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Fig. :i . Distribution of temperature mea~u rement for 1966. The large gap between day 220 and day 2ï0 represents a period "hen the 
temperature contrai was interrupted for the purpose of testing ancillary equipment. 
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0.012° C. . .\s the laboratnn· temperature ,,as maintained at 
2--L0 ± (J.3 C ior ail these llll'a~uremenb, the increa,ed scat
ter reflech thl' i11Aue11ce "f npl'ning and clnsing the pendu
lum case as "ell as long term \'a riations in the set point. 

StJ)[!,IARY 

A system to control and measure the temperature of the 
Canadian bronze pendulums with a precision oi 0.01 °C 
has been described. Although the circuit is capable of pro
viding a temperature stability of 0.002°C, larger tempera
ture fluctuation , arnounting to a maximum of ± 0.025°C, 
are observed when the case is opened on a regular basis to 
change pendulums. As the pendulum temperature is mea-

ured for each set of graYity measurements, a small cor
rection to the pendulum pcriods may be calculatecl. Thu 
errors in graYity mea urement , due to temperature 
elîech. should not exceed ± 1

6 mGal. 
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An Electronic System for Measuring 
Pendulum Periods 

A bstract- An electronic system for mea suring the period of 
free ly swinging pendulums bas been developed for use with the 
Canadian P endulum Appa ratus. Extensive tes t ing with a n elec
trically genera ted test s ignal suggests tha t the erro r in determin
ing the mean period of a on e-seco nd pe ndulum, averaged over 
1200 seconds, does not exceed 100 a nd may be a s low as 13 ns. 
Further testing with actual pendulums indicates th at the measure d 
periods, fo r a group of 3000-second obse rvat ions, have a standard 
devia tion of 600 ns. It is believed tha t this increased error 1s due 
to some fac tor a ssociated wi th the pendulums, such a s the effec ts 
of m ic roseisms, kni fe- ed ge effec ts, or the dimensional stabil ity of 
the pendulums th emselves. 

[ :\' TROD CT ION 

Tl LE a11 acli an 1'e11du lu 111 Appa ra lus (CPA) fo r 
relat_i"e g rav ily rneasu re~11 e11l ha: ~mdcrgonc ex 
tcn ~n e rcdcvclopment s111 cc 1960. f he ma111 ob

jecti,·e o f thi s program, which was to replace the ph oto
g raphie method fo r measuri ng pe11dul um periocl s wil h ~n 
electronic sy lem, has n O\\' been completed. Other ancil
larv problem. such as temperature a nd pressure contrai 
ha;.e al o been uncler tudy. The ba. is o f thi s appa ratu i 
a group of six bronze pendu lums wh ich a re a ll owed to 
s11·in g-, two a t a lime, on agate knif e-edgcs. The knife
cdges a re mountccl on a comm un support so lhal the two 
pendulum. oscillatc in the same plane. \ \!h ile in use, the 
pendu lums a re housed in side a ,·acuum charnber, l\'hc rc 
pressure and temperature can be maintained at a constant 
value. 

In operation the pendulum s a re fir t defl ected by a me
chanical device protrucling through the wa ll of the cham
ber and suclcl cnlv relea. cd so tha t th ey osc illa te fr ccly in 
oppo. ing pha~e. -,\ ntiphase operation essenti a ll y cl ccoup les 
the pendulum from their support in the man ner cle
scribed by V ening-MeineszJIJ The mean per iocl o f two 
ncarly identical pendu lurn s swi ng-ing in antiphase with 
equal amplitudes on a common support may be thoug-ht of 
as the period of a fi ctili ous pcndu lum swinging on a sta
tiona ry support. 

The periocl o f the fi ctiti ous pend ul um , which is app rox
imately 1 second , must l;e determined to within 10-; sec
ond. in o rder to achi e,'<.: a 0.2 mGal accuracy. Thi s prc
ci ion was achievecl in the photographie methocl by deter
mining the average period for 3000 oscillati ons o f the 
penclulum . The proccdure was to record the time o f six 
uccessivc 11ull cross ings o f cach pcllclul um ;il the i>egin -

~[anuscript rccci ,·cd DcccmLcr 22, 1966; rcvised Apr il 18, 1967. 
T he author i, \\'ith the Departmcnt o[ E ncrgy, Mines and Rc

~ourccs, G ravity D ivision, Dom ini on O lisc r va tory, O ttawa. Canada. 
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ni11g and end o f each obsen·at ion. A n electronic system 
which provides a ten fold in1provement in the accuracy of 
pe riod mea urements is oullinecl in the fo llowing sections. 

(;1 -: N EJ( ,\ I. D ESC l( IP TfON OF TIIE Til\Il;\"G SYSTEl\J 

A block cli ag ram o f the timing system is hown in 
J."ig. 1. The pri ma ry time source is a J ames Kni ght fre
qucncy standa rd hav ing a dri f t rate of 5 parts in 10 ' 0 per 
clay. i\ "clock'' pulse, 10 tJ. wide, is fo rmed by the control 
and clock pu Ise generator every 20 tJ.S. The clock pulses a re 
:, to rcd il! a binary accumu lator where they provide a mea
su rc o f cla psccl t;111c and th e reso luti on of a time interva l 
measuremcnt i plus or minu one count or 20 tJ. s. A series 
of c< :nt rol pul ses, cach sp1cecl exactly between two clock 
pul ses, is al so prov ided by th e pul se gcnerator . The control 
pulses regulate the operation o f the prin t-out circui~ _o 
th.i l tl:c binary accunrnlato r is inte rroga ted only when 1t 1s 
clo rm;111t. 

A timing pulse, orig inating from the photocletector . 
opens the selector gale so that a control p ulse is applied to 
the time ga te whi ch consi ts of a series of transmi ss ion 
gates . A thi s control pul se a lso closes the selector gate 
onl y a single pulse i chosen. The transmission gates ~re 
a rranged to prov ide a nondestructi ve read-out of the m
sta 11 ta 11 eous state o f th e bina ry accumulator. Ali gates con 
nectecl to l,ina ri es in the ONE sta te a re open . while thosc 
connectecl to binaries in the ZERO state are closed. The se
lectecl conlrol pulse is th en tra nsmitted th rough the open 
gates to a specially cles igned recorcler C3 J where it ~roduc~ 
a pattern of dots. A dot indicates that the assoc1ated b1-
na rv is in the ONE statc; absence of a dot indicate that 
the ·associat ed bina ry is in the ZERO state. 

The print -out cont rol circui t automatically provide _for 
the rccorcl i ng o f seven successive periods after the pnnt
out scq uence ha been initia tecl ; a second se ries is re
corded a fte r a predetermined number of oscillations of the 
penclulum . 1 f th e total elapsecl l ime is known the average 
period fo r any number of S\\'Îngs may be obtained. In ad
diti on to it s instantaneous states, the nurnber of recycles 
of the bina ry accumulator mu st be fo uncl to dete rmine the 
elapsed time. A n approximate per iod may be obta inecl 
from the six indi vidual periods reco rcl ccl at the sta rt and 
fini sh o f each sequence with suffi cient accuracy to compute 
the nttmbcr o f recycles for any observa tion time up to ap
proxi rna tely 3500 second :;. For longer avera~ing times it 
is necessa rv to make a prelimina ry obse rvation o f about 
] 00 second~ clura ti on to obtain a sufficicntlv accu rate esti 
ma te of the periocl . 
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1 PHOTODETECTOR 
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AMPLIFIER 

PRINT -OU T CONTROL CIRCUIT 

TIMING 
PULSES 

·- ---- - .J 

RECORDER 

Fig. l. Black diagram of timing system_ 

FREOUENCY 
STA NDARD 

BINARY 
ACCUMULATOR 

SELECTOR GATE i --- ---R~S~ - -- - --;c;v· 7 
1 

IOOK IOOK ' 

.01 

IOOK 

o, ! 

1 M-2 

l __________ _:_i 
Fig. 2_ Schematics: top half-control and clock pu! e generator; 

bottom hal[-seleclor gate. 

The Photodetector System 

The purpose of the photodetector is to provide an exact 
electrical analog of the pendulum's motion . A bcarn of 
light which is reflected from a mirror on the pendulum is 
focused onto a difierential photocell. As the pendulum os
cillates, the beam plies back and forth acros the photocell 
o that the difference between the outputs from its two 

halves is a sinusoïdal voilage which is ynchronized with 
the pendulum's motion and whose amplitude is propor
tional to the pendulum's amplitude. The light beam is ad
justed to illuminate bath halve of the photocell equally 
when the pendulum is vertical o that the zero crossings 
of the output waveforrn coincide with the null position of 
the pendulum. 

In electing a suitable photocell, bath photo-voltaic and 
photo-conductive cells were evaluate<l under actual oper
ating conditions; the latter type proved to be unsuitable 
because of ib ext remely high 5ensiti\·ity to temperature. 
Al o, the use of photo-voltaic cell simplifies the elec
tronics because no bias current is required for their oper
ation. IIence, a matched pair of selenium photocell , mea
suring approximately ¾ by ¼ inch, has been chosen 
ior each photodetector. 

Photo rnltaic cell s may be operated in one of two 

111ocles, ci ther as a current or a voilage source. Operating 
the cell into a low impedance gives an improved tempera
ture stability and a linear respon e, but require an addi
tional impeclance matching tage which can give rise to 
ternperature drifts equivalent to those experienced when 
the photocell are operated into a high impeclance. A the 
clifferential photocell arrange111ent tends to reduce the 
effect of nonlinearitie in the photocell respon e, other 
factors such as 11onconfor111ity of the light beam introduce 
greater clepartures from lincar re,ponse than do the pho
tocells . As a strictly line;1r respon,e is tHll required and a. 
the photocells are locatccl in . ide the pendulum case, which 
is ternperature cont rollccl , the voltag mode of operation 
was chosen. 1\ commercial operational amplifier connected 
to each photodetector provides a gain of 150 with an input 
impedance of 10 000 ohm . A Schmitt trigger then con
vert~ the ;1111plified ignal to a rectangu lar wa\·e who e 
leading eclge coïncides with the po itive-going zero cros -
ing of the penclulum waveform . 

The Gating Circuits 

The contrai and clock pulse generator (Fig. 2) trans
forms the sinusoiclal output from the frequency Landard 
( 100 000 Hz ) into two 50 000-IIz rertangular wa, e · 
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Photocell 
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117 AC 
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30 
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3 
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Tim e Gat e 

Rr 
3 2 
0 

c~ 

c§ 

55 ,....__~ 
Recorder 

Power Supply 

Fig. 3. Print-out control schematic. For simplicity the coils and contacts of the relays and switches have been eparated into their in
dividual components. Cf refers to the second contact associated with relay L,; S' refers to the third contact associated with switch S,. 

wliich are exactly out of phase. The input signal is 
squared with a trigger module and then divided by two 
with a flip-flop module (F-1) to provide the dock pu] es. 
The second output from the flip-flop, which is out of 
pha e with the first, is u ed to trigger a monostable multi
vibrator ( M-1). The multivibrator, which is adj usted for 
a 10-second pulse width, generates the control pul e . 

The selector gate (Fig. 2) consist of a standard 
6-diode transmission gateC 1 l (de ignated G-102) along 
with other logic module . The photodetector signal acti
vates a flip-flop circuit (F-2) which controls the transmis-
ion gate. When the gate is open a control pulse is trans

mitted to the monostable multiYibrator ( l\I-2) which gener
ates a 100 µs pul e. This pulse is returned to the reset line 
of the flip-flop and closes the gate. Thus, a single control 
pu! e is selected for each posifo·e-going zero crossing of 
the pholodetector ' ignal. An cmitter follower ( Q 1 ) pro
vides the nece sary power to dri,·e the time gate "·hich con
si t of 15 type G-102 transmission gates connected in 
parallel; each gate is a sociated with a particular binary in 
the accumulator. 

Print-Out Control Circuit 

The purpose of the print-out control circuit (Fig. 3) is 
to permit the automatic recording of eYen uccessiYe pen-

dulum periods at preselected intervals during a gravity 
measurement. A pre et impul e counter (L1 ) equipped 
with electrical reset initiates the print-out sequence each 
time a predetermined number of pendulum oscillations 
has elap ed. The counter, which may be set at any nurn
ber between 0 and 10 000, counts backwards from this 
number ( say 3000) until 0 is reached. The pulse, which 
advances the counter from 1 to 0, closes a contact which 
re ets the counter to 3000 and slarts the recorder. The 
counter i driven from the photocell amplifier which is as
sociated with knife-edge 1 and, since the pendulum peri
ods are nearly identical, it totalizes the number of swings 
for both pendulums. 

Two 8-position wafer switches ( C/ and C, 2
) driven 

[;y the recorder motor ( L 5 ), control the application of prrn·er 
to the styli and chart drive mechanism. These switches are 
closed in positions 2 lo 8 inclusive and provide power for 
the recorder motor and styli circuits. In position 1 (stand 
by) the switches are open, clisabling the recorder until they 
are a(h·anced to position 2 by some external method. 

The output from the photoccll amplifier triggers !lrn 
monostable multivibrator~ (fil~ and J[ ,. ) connectecl inca'.-,
c:,de. In addition to clelaying the output of Jf3 by 300 m . . 
.li~ also controls the operation of the indicator lamp and the 
pri11t-out contrasl circuit associated \\·ith Q 1 . The negatiw 
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output from .1/2 turns on Q 1 , allowing the indicator larnp 
tn llash once for cach pcndulum period. C1 is charger! 
through R, and R ., while Q 1 is conducting. and the potential 
anos C 1 increascs until relay L e pull in and clisconnects 
the stylus power source. The dclay time and, hence, stylu 
current pulse width may be Yaried frorn 0 to 150 m by 
R 5 which proYide a convenient contrast contrai for the 
recorder p1·int -out. The inclicator lamp and R3 form a Yolt
agc diYider \\·hich in conjunction with the clamping diode 
(D 2 ) limit the potential across C1 to a maximum of 12 
mit in orcler to protect the relay coil from oYer-voltage. 
The output from !ll3 , a 50-m negatiYe pu! e which i gen
erated 300 ms after a pendulum null crossing, is applied to 
the impulse counter and recorder rnotor by means of Q2. 
The 300-ms delay provides sufficient time for bath pen
dulums to generate a print-out before the recording paper 
advances. 

The fi.r t requirement in preparing fo1· a gravity mea
surement is to re et the impulse counter, the binary accumu
lator, and the recorder motor to their zero or starting posi 
tions. When S1 is switched from stand-by to reset, power is 
applied to C5

1 through S,3 and, if the recorder rnotor is in 
any of the positions 2 to 8, it will autornatically step around 
to position zero when the pendulurns are swinging. S3 per
rnits manual operation of the recorder motor if required. 
\Vhen the recorder reaches po ition zero, C,,1 opens to pre
vent any further rnovernent. At the sarne titne L 3 ( counter 
reset coi!) and L 4 ( delay relay) are activated by S1

6 while 
Si1 (not shown) resets the binary accurnulator to zero. A 
capacitor ( C2 ), which is connectecl across L 4 , delays the 
opening of C/ for 1.5 seconds. The closing of C.1 permits 
the recorder motor to be advanced from po ition zero and 
the time delay assure that this contact remains closecl for 
at least one pendulum period. 

:\fter zero reset has been completed a gravity measure
ment is tarted by allowing S1 to return to the operate posi
tion. In orcler to pre\·ent a miscount during the start pro
cedure, S1 must be released when the print-out contrai cir
cuit is inactive. By ynchronizing his movements with the 
ffashing light, the operator may release S1 between two 
successive pendulum pulses. Thus power is supplied through 
S,C to the impulse counter which begins counting pendulum 
pul es and to C.1 which is closed for the first pendulum 
pu! e by virtue of the 1.5-second time delay. The first pen
dulum pulse acti\·ates L2 which ach·ances the recorder to 
position 2 and closes contacts C,1 and C/. C5

1 allows the 
recorder motor to continue operating a fte1· C. 1 opens while 
C.-.2 applies power to the styli circuits. The instantaneous 
time of the second zero crossing is printed out and the re
corder is advanced to its third position . This sequence con
tinue until even print-out have been obtained and the 
recorder motor ha returnecl to zero where it disable the 
recorder circuits. 

.\s the pendulums swing, the preset counter continues 
counting until it reache zero and contact Ci1 clo es to apply 
pmYer to L 3 and L 4 • C.1 close for 1.5 seconds so that L 2 

ma~· once again be actiYated and the recorder motor ad-

Yanced. Thu a print-out sequence i autornatically repeaterl 
each time the preset counter reache zero. 

.\CCURACY OF TIIE TIMIXG YSTElll 

Two serie of tests haYe been conducted to evaluate the 
performance of the timing y tem. The fi.r t serie u ed a 
imulated signal to measure the stability of the electronics 

( excluding photocell ) . The econd eries was intended to 
test the complete y tem including the pendulums and 
photocells. 

Series I Tests 

The fi.rst eries of te t were intended to simulate the 
output of the photocells with a signal of much greater ta
bility than that obtained with the pendulums. The genera
tion of a 1-Hz te t signal with a phase stability of about 
10 µs proved to be exceedingly difficult, and was not in fact 
achieYed. A method to utilize a les table test ignal by 
comparing the result from both channels proved to be 
atisfactory, however. 

The test signal, having an amplitude of 65 mV and a 
pcriod of 1.3 seconds wa generated by integrating the 
output from the last flip-flop in the binary accumulator. 
Although this signal had excellent long-term stability be
cause it was controlled by the frequency standard, it 
short-term stability left much to be desired. A sample of 
individual periods was measured with a Berkeley ( Mode! 
7161U) EPUT meter and found to have a standard devi
ation of 210 [J.S. 

The test signal was applied to both amplifiers connected 
in parallel and four 1200-period observations were made in 
exactly the same manner a for the pendulums. The in
st2.ntaneous f mes of _eyen successi"e zero crossings were 
recorcled for each channel at the tart and end of each in
terval. As well as the mean period, averaged over 1200 
oscillations, 12 individual period could be determined per 
channel for each observation. Each channel thus provided 
an inclependent obserYation of the cluration of indiviclual 
periods. The results of one of the four tests are shown in 
Table 1 and the strong correlation between the two chan
nels indicates that variations in indiYidual periods are bein(T 
measured. Similar re ults from a typical pendulum mea
surement al so recorded in Table I show no such correlation 
be,ause the inputs to each amplifier are derived from inde
rendent sources. Since cach channel yields an independent 
measurement of the same period, the differences in the 
rneasurecl periocls are due to the combined triggering error. 
of bath channels. The rm error computecl from the com
bined re ults of the four test was foull(l to be 106 µs. Since 
thi error is divided by the number of o cillations ( ) u ed 
in cleterrnining the mean period. and since the mean of seven 
such obserYation is used in the cletermination of the final 
result, the error in the mea ured period of the fictitious 
pendulum . due to triggering effect , i given by: a8 = 
106 X 10-6/N\17 . If N equal 3000, a8 equal 13 n , which 
is nearly one order of magnitude more precise than required. 

The mean periods for each of the four te ts are recorded 
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TABLE I 

MEAS REME:-.T OF [:-;Dl\' IDUAL PERIODS 

Test Signal Pendulum-Generated ignals 

Amp-2 [DifT] 
Pend-! Pend-3 

[Diff] .\mp-1 ,\mp-1 .\mp-2 
(seconds) (seconds) (second ) (seconds) (seconds) ( econds) 

1.31040 1. 3 1032 0.00008 1 .0007-1 l .00098 0.0002-l 
1 .31110 1.3 1112 0.00002 1.00126 l .00080 0.00046 
1 .31066 1.3 1064 0 .00002 l .00024 l .00108 0.00084 
1 .3 1046 1.31048 0.00002 1.00088 1.00096 0.00008 
1.31102 1.31 104 0.00002 1.00158 1.00132 0 .00026 
1.31020 1.3 1008 0.000 12 1.00104 1 .00098 0.00006 
1 .31134 1.3 11 36 0.00002 0.99996 1.00100 0.00104 
l .31022 1.31024 0.00002 1 .00188 1.00042 0 .00146 
l .31104 1.31104 0.00000 1 .000 10 1 .00132 0.001 22 
1 .31052 1.3 1048 0 .00004 1.00046 1.00066 0.00020 
l .3 1080 1.31084 0.00004 1.00036 1 .00078 0.000!2 
1.31078 1.31078 0.00000 1 .00048 1 .00116 0.00068 

/ 
48 

L (diff) 2 

rms error = 11 m-'
48

• = 106 µS 

• For combined results of four te$ts. 

T ,\ BLE 11 

S MMARY OF TE T [ RESULTS 

.\m p 1 1 . .\mp 2 
Observa-

tion -
Xo. T (seconds) 

u , 
T (seconds) 

u, 
(ns) (ns) 

l 1 .3107201 2 250 1 .31072013 150 
2 1.3 1071998 320 1 .31071995 350 
3 1 .3 1072023 250 1.31072008 300 
-l 1.3 1072008 280 1.31072001 300 

:\ lean 1.3107201 seconds u~, 98 ns 

in Table II. The short-tenu stability ((;8 ) which is the 
tandard deviation of the seven observed periods a well as 

the standard deviation of the mean ( (r M) reflects the "j itter" 
in the test signal waveforrn . From the standard deviation 
of the individual periods ( 210 µs) the values of 

[ 
210 X lQ-6✓2] [ -J u, u. = ------ and <J'Jf uu = u,/v7 

1200 

may be estimated at approximately 260 and 100 ns, respec
tively. Since the measurecl value of (rM and (; 8 are in close 
agreement with those cstimated from the stability of the 
input waveform, it may be concluded that no sources of 
error, larger than approximately 10-1 second , contribute to 
the overall error le\'el. 

Series II Tests 

In the second series, one pair of penclulums, which was 
maintained under carefully controlled environmental con-

t Gianni Corporation trademark. 

<litions, wa u ed to generate te t signal . Thirty 3000-
seconcl obsen·ation \l'ere carried out during a three-month 
intenal. The fictitious periods, to \l'hich mali corrections 
for variations in amplitude and temperature had been ap
plied, were found to be normally distributed about the mean 
with a standard deviation of 600 ns. 

Pholocell Errors 

It will be noted that Series I tests excluded photocletec
tors while Series II included them. The increased noise 
level in Series II tests may be due to either the penclulums, 
the photocells, or a combination of both. Although no clear
cut method has been found to clistinguish between photo
cell- and pendulum-derivecl errors, there is some evidence 
to indicate that the photodetector are not contributing sig
ni ficantly to the noi e lev el. 

1) The use of different varieties of detectors, including 
photo-voltaic and photo-conductive cells as well as photo
pots, t riJ cloes not alter the noi e level. 

2) Increasing the illumination by a factor of two, there
by increasing the S/N ratio of the photodetector, has no 
effect. 

3) An analysis of pendulum results by Saito, r21 indi
cates that the stati tical distribution of pendulum periods 
is determined by random deformations of the pendulums 
themselves. 

CONCLUSIONS 

An electronic ystem bas been de,·eloped for measuring 
the fictitious period of two freely oscillating pendultm1s, 
averaged over 1200 periods, with an accuracy (-+-2 (r ) of 
-+-26 ns. A series of ob ervations with actual pendulums 
indicates that the period of the fictitious pendulum for a 
single observation with one pair of pendulums may be 
ascribed a standard deviation of 600 ns, for a 3000-second 
observation. This increased error level is believed to be 
due to either the instability of the pendulums themselves or 
to external causes uch as microseisms or knife-edge ef
fects, rather than to errors in the electronic timing system. 
As a complete gravity determination normally involves 12 
ob~ervations with each of six pendulum pairs the standard 
deviation of the final result will amount to approximately 
0.15 mGal. 
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VICTORIA MAGNETIC OBSERVATORY, 1966 

Geographic Coordinates: 48° 31 ' ; 123° 25' 

Introduction 

Officer-in·Charge: B. Caner 
Assistant: D.R. Auld 

Geomagnetic Coordinates: 54.3°; 292.7° 

1966 Ruska Baseline Values 

The Victoria Magnetic Observatory was established in 1957 
on the grounds of the Dominion Astrophysical Observa tory, 
Royal Oak, about l O miles north of Victoria, British Colum• 
bia. Information on the site can be found in the publication 
containing the record of observations for the period 1957-
1958 (Caner and Loomer, 1961). 

Declina tian D Jan. l, 0000 Sept. 3, 2400 22° 35 .8
1 
East 

Magnetic Equipment 

The basic observatory equipment was unchanged from that 
described in the preceding publications (Caner and Perry• 
Whittingham, 1962; Caner, Auld, and Kissinger, 1963; Auld 
and Moseley, 1965; Auld and Andersen, 1966 and 1967). 

The adopted scale values for Ruska magnetograms are as 
follows: 

D: Jan. 1 to Oct 26, 
Oct. 26 to Dec. 31, 

H: Jan. 1 to Mar. 15, 
Mar. 15 to Apr. 10, 
Apr. 10 to June 9, 
June 9 to Oct. 20, 
Oct. 20 to Dec. 31, 

Z: Jan. 1 to Mar. 15, 
Mar. 15 to Apr. 10, 
Apr. 10 to June 9, 
June 9 to Oct. 20, 
Oct. 20 to Dec. 31, 

0.57 min/mm or 3 .11 ± 0.01 -y/mm 
0.93 min/mm or 5.10 ± 0.02-y/mm 
2.38 ± 0.02-y/mm 
2.33 ± 0.02-y/mm 
2.36 ± 0.02-y/mm 
2.32 ± 0.02-y/mm 
2.38 ± 0.02-y/mm 
3.50 ± 0.03-y/mm 
3.45 ± 0.02-y/mm 
3.48 ± 0.02-y/mm 
3.54 ± 0.02-y/mm 
3.62 ± 0.04-y/mm 

Absolute Observations and Baseline Values 

The procedures used were essentially those described by 
Auld and Moseley (1965) for the period following September 
11, 1961. Baseline drift in ail three components was negligible. 
The r.m.s. value of the observed minus adopted baselines is ± 
0.5 minutes for declination, ± 5 gammas for the horizontal 
component, and ± 3 gammas for the vertical component. 

Horizontal 

intensity H 

Temperature 
correction 

Vertical 

intensity Z 

Temperature 

correction 

Temperature 

reference 

levels 

25 

Sept. 4, 0000 

Oct. 26, 1900 

Jan 1, 0000 

Mar. 15, 1745 

April 10, 2230 

April 12, 1700 

April 15,0100 

June 9, 1700 

Oct. 20, 1800 

Oct. 26, 1900 

Oct. 27, 1700 

+9-y/mm.T -

- 5-y/mm.T -

Jan. 1, 0000 

Mar. 15, 1745 

April 10, 2230 

April 15, 0100 

May 1, 2055 

May 2, 1924 

June 9, 1700 

Sept. 4, 0000 

Oct. 20, 1800 

Oct. 26, 1900 

Oct. 27, 1700 

Jan. 1, 0000 

Mar. 15, 1745 

April 10, 2230 

April 15,0100 

June 9, 1700 

Oct. 20, 1800 

Oct. 26 , 1900 22° 35.4 ' 

Dec. 31 , 2400 22° 11.6' 
('Y) 

Mar. 15, 1745 18786 
April 10, 2230 18800 

April 12, 1700 18870 

April 15, 0100 18850 

June 9, 1700 18801 

Oct. 20, 1800 18838 

Oct. 26, 1900 18761 

Oct. 27, 1700 18774 
Dec. 31, 2400 18812 

when temperature is greater than re· 

ference level 

when temperature is less than reference 

level 
('}') 

Mar. 15, 1745 53096 
April 10, 2230 53092 

Apri115,0100 53077 

May 1, 2055 53084 

May 2, 1924 53117 

June 9, 1700 53084 

Sept. 3, 2400 53067 
Oct. 20, 1800 53057 

Oct. 26, 1900 53076 

Oct. 27 , 1700 53046 

Dec. 31 , 2400 53088 

- 2-y/mm.T 
(mm) 

Mar. 15, 1745 4.3 

April 10, 2230 5.5 

April 15, 0100 14.0 

June 9, 1700 9.0 

Oct. 20, 1800 13.3 

Dec. 31 , 2400 5.0 
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Magnetic Reductions 

The data was processed on the semiautomatic magne
togram reader (Caner and Whitham, 1962) with output 
directly on to computer cards. The system 360/model 44 
computer at the University of Victoria was then used to a) 
cross-check the computed sum of the hourly mean values 
against the daily mean value (these are derived from in
dependent channels in the magnetogram reader); b) print out 
the hourly mean value tables; c) compute and print out the 
summary mean tables. Direct photo-offset reproduction of 
the computer output sheets was used for the publication. The 
data is available on tab cards, and duplicate decks can be 
supplied to interested agencies. 

Year 

1956.6 
1957.75 
1958.5 
1959.5 
1960.5 
1961.5 
1962.5 
1963.5 
1964.5 
1965.5 
1966.5 

0 

23 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

D 
East 

H 

'Y 

00.2 18689 
57.1 18705 
55.2 18713 
52.8 18736 
50.3 18748 
47.8 18787 
44.4 18804 
41.4 18814 
38.6 18837 
36.0 18860 
34.2 18873 

Magnetic Activity and Disturbance Indices 

z 

'Y 

53427 
53408 
53396 
53377 
53362 
53322 
53288 
53264 
53239 
53205 
53179 

The procedures and information sent out remain unchanged 
from those described by Caner and Loomer (1961) and by 
Auld and Andersen (1966). 

Summary of Annual Mean Values 

The mean values Jisted have been corrected for the new 
(post-1961) location and absolute standards. 

The rate of decrease in declination, 1.8 minutes, was 
lower than in previous years, the mean rate of decrease over 
the whole 11-year period being 2.6 minutes per year. The rate 
of increase in horizontal intensity was 13 gammas, the mean 
rate of increase over the 11-year period being 18 gammas per 

year. The rate of decrease in the vertical component was 26 
gammas, the mean rate of decrease over the 11-year period 
being 25 gammas per year. 
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72 PUB LI CA TI ONS OF THE DOM INION OBSERV ATOR Y 

THREE-HOCR RA!\GE IJ\ DJCES , VICTORIA , 1966 
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1222 2332 1212 0232 0011 0110 1222 2332 
3222 2211 2222 1221 1000 0010 3222 2221 
2110 1222 2100 1233 0000 0112 2110 1233 
2231 1222 2331 1121 0100 0010 2331 1222 

1011 1121 2000 0110 0000 0000 2011 1121 
1111 0121 1111 0021 0000 0000 1111 0121 
1012 2121 0101 0121 0000 0010 1112 2121 
0112 1211 0111 1131 0000 0000 0112 1231 
1212 1211 1111 1221 0000 0001 1213 1221 

0000 0100 0100 0001 0000 0010 0100 0101 
0110 1110 0110 0121 0000 0000 0110 1121 
1011 2231 1221 1221 0000 0000 1221 2231 
0033 2210 0013 1122 0000 OllO 0033 2222 
ll33 3433 2232 3342 0121 3222 2233 3443 

3434 4443 3333 3343 2222 3231 3434 4443 
2255 5332 3353 4333 ll43 4322 3355 5333 
3254 3321 3233 2232 1023 2210 3254 3332 
1344 3332 2322 2332 1122 2211 2344 3332 
2341 3422 2221 2431 0020 2310 2341 3432 

ll34 4322 2332 3332 0021 2212 2334 4332 
3220 0200 2210 OllO 1100 0000 3220 0210 
1013 2223 1011 ll34 0001 0002 1013 2234 

29 1222 3310 2222 1220 0002 1000 2222 3320 
30 0011 3320 llll 2221 0000 0010 1111 3321 
31 1022 llll 1021 1011 0000 0100 1022 llll 

March 
D H Z K 

l 1212 1111 1111 1101 0000 0011 1212 1111 
2 1000 1222 2001 1122 0000 0100 2001 1222 
3 1114 3232 1123 2123 1003 1111 1124 3233 
4 2122 1213 2112 1212 2001 0001 2122 1213 
5 1322 0121 2212 1111 1101 1001 2322 1121 

6 1013 2221 1102 1112 0002 0010 1113 2222 
7 1012 1211 1011 1000 1001 0000 1012 1211 
8 1122 2221 0122 02ll 0011 0011 1122 2221 
9 1000 2233 1002 1122 0000 0111 1002 2233 

10 3122 3332 2221 2221 2001 2111 3222 3332 

11 2ll0 0232 2210 0122 1000 0011 2210 0232 
12 3023 3331 3013 2121 1002 1111 3023 3331 
13 2112 2333 2121 2334 0000 0223 2122 2334 
14 5577 5531 4575 4422 5566 5410 5577 5532 
15 2323 2332 1312 2212 1101 0111 2323 2332 

16 2322 1221 2212 1111 0102 2111 2322 1221 
17 1001 1233 2011 1223 0000 0112 2011 1233 
18 2102 1122 2101 1112 1000 1011 2102 1122 
19 2245 5342 2223 3344 2113 3223 2245 5344 
20 4222 3331 3221 2222 1111 1101 4222 3332 

21 2321 2333 2321 1223 1100 1112 2321 2333 
22 2210 2322 3221 1233 0000 1212 3221 2333 
23 3356 6563 3245 5554 2155 6553 3356 6564 
24 0000 0113 0000 0113 0000 0001 0000 0113 
25 3102 4332 1001 2111 2101 2222 3102 4332 

26 2322 5332 0102 3111 1102 4212 2322 5332 
2 7 3334 4332 4331 3333 2122 1112 4334 4333 
28 22 54 44 54 2234 445 5 1125 3443 2254 4455 
29 3533 3331 4422 0222 2221 2311 4533 3332 
30 3311 2222 1321 2112 1200 1100 3321 2222 
31 2122 2132 2131 2001 1011 1000 2132 2132 

Februa.ry 
D H Z K 

1122 1111 1121 1110 0000 0000 1122 1111 
0002 1211 0111 1211 0000 1000 0112 1211 
1023 5332 1122 3232 0002 3211 1123 5332 
1255 3122 2233 2133 1022 2122 2255 3133 
3426 4333 2324 3233 1213 3112 3426 4333 

2242 3111 2331 2111 0120 1101 2342 3111 
1222 0111 1111 0102 0000 0022 1222 0112 
1000 3422 0001 2232 0000 1101 1001 3432 
2100 1222 1000 1012 0000 0001 2100 1222 
1222 2222 1122 1122 0000 0012 1222 2222 

2234 4332 2121 2222 0011 2111 2234 4332 
2222 1101 2331 1101 1111 0000 2332 1101 
2222 1321 2211 0211 1000 0110 2222 1321 
0003 1211 1001 1110 0000 0110 1003 1211 
1002 2122 2011 1021 0000 0011 2012 2122 

0242 3211 2131 0011 0010 0010 2242 3211 
0001 3321 1011 2111 0000 0110 1011 3321 
0231 1221 1221 0101 1100 0000 1231 1221 
1042 3343 1222 2333 0000 2132 1242 3343 
3565 5322 3333 3321 1134 3210 3565 5322 

1123 3211 1132 0112 0011 0010 1133 3212 
1013 4333 2112 3233 0001 3322 2113 4333 
2554 3343 2444 3343 1344 2122 2554 3343 
2454 4233 3343 3242 0242 3121 3454 4243 
32 32 3321 32 31 1222 1010 2110 3232 3322 

1021 2111 2120 1000 0000 0000 2121 2111 
0323 1211 2212 0111 0002 0010 2323 1211 
1021 1200 2011 0001 0000 0010 2021 1201 

D H z 
April 

K 

2011 4443 1122 3433 0000 4234 2122 4443 
3643 2231 4432 1122 3231 1122 4643 2232 
2322 2313 2311 1223 1100 0111 2322 2323 
3232 2321 2322 1213 1110 0101 3332 2323 
3142 1322 1121 0223 1021 0001 3142 1323 

3233 2333 3122 1323 3233 2423 3233 2333 
3432 2332 4421 1121 5432 1012 4432 2332 
4523 2232 3432 1213 3221 1102 4533 2233 
3122 2231 2211 1112 1000 0111 3222 2232 
3032 2332 1121 2322 0000 0111 3132 2332 

2000 2221 2100 1111 0000 0021 2100 2221 
2023 2221 1122 1211 1011 0012 2123 2221 
2323 4432 1233 3433 0104 3233 2333 4433 
2243 3331 3232 2313 1122 1212 3243 3333 
2232 2211 3231 0212 2020 0001 3232 2212 

2001 3231 1011 1212 0000 1100 2011 3232 
1122 2222 1121 1212 0001 0211 1122 2222 
2002 2231 3011 1301 1000 0001 3012 2331 
2021 2222 0010 0001 1000 0011 2021 2222 
2032 3322 1132 2322 0011 1212 2132 3322 

3221 2123 3211 0113 2000 0112 3221 2123 
4333 4331 4332 3322 2221 3321 4333 4332 
2641 3222 2342 1122 2330 1022 2642 3222 
2322 3222 2111 1122 2001 0011 2322 3222 
1111 1221 2111 0012 1000 0111 2111 1222 

2122 2122 2111 0112 1000 0121 2122 2122 
2000 1001 2010 0112 0000 0001 2010 1112 
2223 1223 3222 1112 1012 0011 3223 1223 
3232 3222 2221 1232 2010 1022 3232 3232 
2332 3432 2332 3323 2111 3222 2332 3433 



May 

2 
3 
4 

5 

6 
7 

8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

VICTORIA MAGNETIC OBSERVA TORY 1 966 

THREE-HOUR RANGE INDICES, VJCTORIA, 1966 

Table 46 

D H Z K 
2532 2331 3332 1122 2211 0111 3532 2332 
2443 4132 3332 1322 2131 1211 3443 4332 
2121 2222 2220 1212 2010 0122 2221 2222 
3433 2232 2333 2233 2333 2212 3433 2233 
3232 3222 2121 1322 1000 0102 3232 3322 

3543 3222 2332 1111 2231 0001 3543 3222 
3112 3131 2112 1122 1000 0001 3112 3132 
2002 3222 2102 2221 1001 1012 2102 3222 
3441 3212 2431 0101 2220 0001 3441 3212 
2002 3210 1002 1211 1000 0220 2002 3211 

2102 4322 2121 2224 1000 1112 2122 4324 
3211 3222 3222 1233 2000 0213 3222 3233 
2243 3212 2213 2211 1012 1201 2243 3212 
2211 2221 2111 1121 1000 0101 2211 2221 
2011 2131 2111 0112 1000 0010 2111 2132 

2001 3221 1212 2132 1000 0221 2212 3232 
3232 3222 2222 232 1 2211 0212 3232 3322 
2321 2221 2221 1212 1110 0002 2321 2222 
2212 3232 2201 1232 1100 0222 2212 3232 
3132 2332 2232 1233 0010 0112 3232 2333 

3102 4231 3121 2312 2200 1221 3122 4332 
2121 3231 2111 2312 1000 0102 2121 3332 
3111 3121 2011 2221 0000 0110 3111 3221 
2012 3232 1121 1122 0000 0001 2122 3232 
1111 2232 2111 2323 1000 0012 2111 2333 

2236 5664 2357 7644 1137 7453 2357 7664 
3111 1122 5221 1122 4100 0012 5221 1122 
1131 3211 1221 2222 0011 1101 1231 3222 
1010 3122 2111 1222 2000 0111 2111 3222 
2113 3332 2112 2323 1102 0323 2113 3333 

D H z 
June 
K 

4431 2111 4431 0122 3220 1210 4431 2122 
2114 3241 2123 3332 1003 2112 2124 3342 
2122 3432 3222 2331 1001 0112 3222 3432 
1211 2232 2211 1223 1100 0112 2211 2233 
3322 3132 3222 2322 2101 0212 3322 3332 

3212 2332 2311 2212 1100 0101 3312 2332 
3324 4242 3323 2422 2103 2122 3324 4442 
3123 3222 2122 0212 2112 1210 3123 3222 
1112 2222 1011 2212 1001 0112 1112 2222 
2111 2131 1220 2112 1000 0213 2221 2132 

1012 1231 1121 1132 0000 1221 1122 1232 
1322 3222 2321 2122 1110 2112 2322 3222 
1132 1321 2231 1232 2020 0111 2232 1332 
2132 2231 1222 1221 2111 0112 2232 2231 
2101 2122 1112 1223 ll00 0023 2112 2223 

3112 3231 4222 1222 2101 1122 4222 3222 
3101 2230 3301 2323 1200 2222 3301 2333 
2201 3232 2200 2332 2100 1222 2201 3332 
3012 3331 llll 3333 1001 1222 3ll2 3333 
3232 3232 2331 2221 2121 1222 3332 3232 

2121 3232 2211 2221 ll00 0122 2221 3232 
3lll 2223 2lll 0222 0000 0022 3111 2223 
3114 4342 3223 2434 2103 2223 3224 4444 
2122 3342 2223 3444 1101 2223 2223 3444 
5353 2322 4333 2332 4333 3222 5353 2332 

2ll2 3232 1112 2322 2100 lll2 2112 3332 
3111 2222 2110 0222 1000 1122 3111 2222 
2111 2232 2210 0333 2100 0213 22ll 2333 
3111 2332 3210 1223 2200 1112 3211 2333 
3223 1221 3221 2233 3222 1223 3223 2233 

31 3566 5454 3454 3454 3355 3343 3566 5454 

July 

1 
2 

3 
4 
5 

6 
7 

8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

D H z K 
2332 2332 2312 1323 1200 0133 2332 2333 
3022 3231 2121 1322 2110 0123 3122 3332 
1312 3131 3221 1212 1101 0022 3322 3232 
2113 3321 2102 2333 1001 1113 2113 3333 
2422 3231 2221 1121 1210 0011 2422 3231 

2233 4222 1111 0232 1000 0011 2233 4232 
3102 2121 3111 1232 2100 1102 3112 2232 
2354 33-13 2343 2335 1224 2204 2354 3345 
5776 4333 4665 2333 4656 5223 5776 4333 
3555 4322 4454 3322 3355 4212 4555 4322 

3432 2223 3330 2323 3220 0113 3432 2323 
2545 3221 3433 3322 3334 3121 3545 3322 
2111 2221 1220 1212 1200 0121 2221 2222 
2132 2231 2222 2321 1021 0121 2232 2331 
2012 2333 1110 2224 1100 1223 2112 2334 

2222 2333 3221 1323 1100 0123 3222 2333 
4533 3232 4333 2322 3333 1112 4533 3332 
1322 3241 2222 1221 2001 0102 2322 3241 
3222 2241 2221 1221 2021 0112 3222 2241 
2132 3132 2232 1313 2111 0022 2232 3333 

4333 3342 3332 2333 4321 1223 4333 3343 
3211 3322 4310 0233 3200 0222 4311 3333 
2223 3331 2321 1323 1100 1222 2323 3333 
3312 3221 4322 2322 2200 0112 4322 3322 
3121 2212 3221 2222 1100 0112 3221 2222 

3122 3332 2222 1223 2201 0122 3222 3333 
2223 4432 2243 3322 2022 3212 2243 4432 
2354 3331 3432 2322 2233 1101 3454 3332 
3123 3331 2221 1322 3111 0111 3223 3332 
1341 3242 1430 1313 1232 1022 1441 3343 
1132 3332 2121 0212 1021 1202 2132 3332 

D H z 
August 

K 
3332 3221 3221 2222 2011 1112 3332 3222 
1001 2230 2100 1222 1000 0100 2101 2232 
1422 3232 2322 3322 1111 1112 2422 3332 
3024 4332 2122 3233 1002 2212 3124 4333 
3253 3332 3332 2223 1033 1112 3353 3333 

2122 2332 3321 1123 2020 0111 3322 2333 
2312 3222 2212 1212 2100 1212 2312 3222 
1112 2233 2121 1123 0100 0022 2122 2233 
3333 3333 3221 1232 1112 1122 3333 3333 
4333 5232 4323 3323 3113 3112 4333 5333 

2444 4332 2343 2423 ll43 2123 2444 4433 
3545 5331 3432 3322 2243 3112 3545 5332 
2422 3221 3311 1222 2110 0202 3422 3222 
2343 2243 3333 1231 2132 1211 3343 2243 
2334 3232 2231 1223 1022 1111 2334 3233 

3231 2232 2121 1212 2021 0022 3231 2232 
1101 2231 ll00 0321 0000 0101 1101 2331 
1013 3441 0023 3442 0003 3222 1023 3442 

3514 4432 3324 4433 3415 5312 3524 4433 
3142 3322 3132 0113 2110 0212 3142 3323 

2121 2232 3211 1323 1000 0213 3221 2333 
2100 3322 2101 0223 1000 0012 2101 3323 
3226 5443 4334 2544 1114 4323 4336 5544 
4123 3333 4223 3333 3102 3323 4223 3333 
3134 4333 3222 2233 2202 2212 3234 4333 

2332 3232 3321 1322 2220 2212 3332 3332 
2233 3332 2221 1312 1012 1213 2233 3332 
2011 3432 2010 1312 1000 1212 20ll 3432 
2102 4342 ll0l 3324 0000 2323 2102 4344 
6534 4555 4534 4656 5433 2444 6534 4656 
4223 4342 5332 3322 4211 2232 5333 4342 

73 
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Table 46 
September 

D H Z K 
1 2335 3342 3334 2533 1235 2333 3335 3543 
2 3222 3353 3222 3354 2101 1232 3222 3354 
3 
4 

5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

2245 4546 3336 5557 2236 5568 3346 5557 
8887 5432 9976 6433 8976 6322 9987 6433 
1223 5332 3222 5323 1112 5112 3223 5333 

2645 4332 3444 4423 2555 3321 3645 4433 
2433 4331 3422 3332 2431 3222 3433 4332 
2455 5433 3345 5533 1355 6333 3455 5533 
2444 3333 3343 2424 2332 3222 3444 3434 
3535 2333 3532 3323 2314 3223 3535 3333 

2343 2211 3231 2212 2121 0110 3343 2212 
1122 1222 1021 1212 1011 0111 1122 1222 
2112 2222 2211 1111 1001 1000 2212 2222 
0011 2442 1122 2433 0000 1222 1122 2443 
3335 3343 4433 2333 2223 2222 4435 3343 

4112 3343 2212 2333 2101 2212 4212 3343 
3432 2333 3321 1222 1110 1211 3432 2333 
1013 2232 1011 2123 1000 0012 1013 2233 
2422 3342 3421 1323 1210 1212 3422 3343 
2433 4432 32 33 3333 2233 4222 3433 4433 

2223 3222 3312 3222 1101 2011 3323 3222 
2321 1221 2211 1232 1000 0101 2321 1232 
1133 3543 2232 3443 0022 2322 2233 3543 
2123 3442 3233 2322 2113 1221 3233 3442 
3452 2323 3241 1223 2240 0102 3452 2323 

4135 4433 5223 3332 3013 2221 5235 4433 
3534 3433 4433 3333 2322 1212 4534 3433 
3523 3423 4412 2323 2202 3312 4523 3423 
3443 2322 3342 2433 2232 1211 3443 2433 
1443 4322 1443 3313 1233 3112 1443 4323 

November 
D H Z K 

1 3455 5432 3344 4422 2245 5211 3455 5432 
2 
3 
4 
5 

6 
7 
8 

9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

4133 3222 3112 2322 1101 1111 4133 3322 
2435 3422 2333 3322 0124 2211 2435 3422 
1332 1221 2221 1232 0100 0010 2332 1232 
1353 3210 1342 3321 0031 1010 1353 3321 

0323 2221 1222 2211 0112 2110 1323 2221 
1123 0002 2131 1113 0020 1010 2133 1113 
2310 1221 2201 1211 2210 0110 2311 1221 
1001 1111 1121 0011 1000 0000 1121 1111 
0243 3322 1332 2322 0023 3111 1343 3322 

1313 2210 2323 0201 0103 2101 2323 2211 
2313 2341 2211 3431 1111 1111 2313 3441 
2123 2232 2212 1212 0013 0010 2223 2232 
2002 2211 1111 0002 0000 0001 2112 2212 
1003 1221 2012 1211 0002 0101 2013 1221 

2233 1211 1123 1111 0021 0000 2233 1211 
4332 1441 3222 1321 2211 0221 4332 1441 
0002 3443 2002 2433 0001 2312 2002 3443 
2244 3322 2232 3222 1032 2111 2244 3322 
2131 2232 2221 1222 0100 1112 2231 2232 

1331 2112 2321 1111 0120 0100 2331 2112 
1102 1101 2112 1111 1001 0100 2112 1111 
0000 1212 1000 0111 0000 000(1 1000 1212 
1331 1110 2321 1111 0121 0000 2331 1111 
1011 2222 1111 2112 0000 0001 1111 2222 

1232 3211 2332 1221 2111 1100 2332 3221 
0113 1232 1211 1221 0000 1000 1213 1232 
1135 4432 2122 3443 0012 1232 2135 4443 
4454 3332 4333 3211 3132 1210 4454 3332 
1355 4432 2353 4433 0143 4221 2355 4433 

D H z 
October 

K 
3222 2221 2232 1011 1010 1000 3232 2221 
0232 2121 0122 1211 0010 0011 0232 2221 
0221 1112 0221 1012 0010 0001 0221 1112 
2433 3445 2323 2245 1113 2233 2433 3445 
5546 3433 3455 2443 4455 3221 5556 3443 

3645 4322 2643 4213 1534 3311 3645 4323 
3210 1322 2211 1323 1000 1111 3211 1323 
2133 2220 2232 1112 0021 2111 2233 2222 
1333 3321 2223 1222 0022 1221 2333 3322 
1012 0222 2012 0121 0001 0010 2012 0222 

0011 1011 1001 0011 0000 0000 1011 1011 
1132 2343 1232 2233 0011 1111 1232 2343 
1122 3332 2121 2222 0011 2121 2122 3332 
1231 1232 2121 0121 0010 0032 2231 1232 
0223 2443 1223 2333 0101 1222 1223 2443 

3485 5431 3364 4333 1164 5411 3485 5433 
1200 1332 2201 1311 0000 0111 2201 1332 
2100 1222 3111 1021 0000 0001 3111 1222 
1121 1232 2121 0222 0000 0011 2121 1232 
2102 1232 3111 1111 1000 0010 3112 1232 

1001 2331 2000 1111 0000 0111 2001 2331 
1001 1232 1001 2112 0000 0000 1001 2232 
2000 1231 2000 02l3 0000 1000 2000 1233 
1112 2433 2222 3333 0000 1222 2222 3433 
4145 5353 3334 3333 2243 3112 4345 5353 

2323 3321 3412 2332 1222 2211 3423 3332 
1000 1211 2011 1222 0000 0111 2011 1222 
1000 1011 3010 1121 0000 1011 3010 1121 
0120 0100 1120 0211 0000 0000 1120 0211 
1200 1323 2112 2434 0000 1122 2212 2434 
5444 4544 4343 4433 2244 4432 5444 4544 

D H z 
December 

K 

2443 3322 3432 3222 12 31 2110 3443 3322 
0222 1211 1111 2211 0000 0110 1222 2211 
0013 1111 2102 1110 0001 0000 2113 1111 
0054 3343 1143 3233 0023 2122 1154 3343 
2423 2343 3333 1342 1222 0121 3433 2343 

2121 1211 2211 1111 1000 0000 2221 1211 
0100 0211 1000 0111 0000 0010 1100 0211 
0012 1211 1012 0101 1000 0000 1012 1211 
1011 1221 2111 0010 0000 0011 2111 1221 
0022 0121 1122 0110 0001 0000 1122 0121 

1100 0221 1100 0110 1000 0100 1100 0221 
0000 0111 2101 0011 0000 0000 2101 0111 
2353 4621 3433 3422 1221 3321 3453 4622 
1443 6743 2342 4653 0232 6642 2443 6753 
3332 3321 4312 3421 2212 2200 4332 3421 

1333 3322 3221 2222 0011 0101 3333 3322 
2212 3222 2211 2223 0111 1111 2212 3223 
1232 1221 2231 1121 0010 0001 2232 1221 
1100 0112 1001 0111 0000 0010 1101 0112 
1011 2233 1001 1232 0000 0001 1011 2233 

2422 2321 2222 1332 1102 1111 2422 2332 
2223 4322 2232 2332 0011 2212 2233 4332 
2112 2232 2012 1232 0000 0111 2112 2232 
2244 2211 2353 1231 2143 1111 2354 2231 
2235 4222 2234 3222 0023 2211 2235 4222 

3134 4533 3234 3434 2123 3333 3234 4534 
4544 5343 3543 5432 2 333 4222 4544 5443 
2233 3322 2132 3232 1022 2222 2233 3332 
3144 1321 2122 1121 0022 0100 3144 1321 
1213 3222 1112 2232 0001 1200 1213 3232 
1121 2211 1011 1211 0000 0000 1121 2211 







POL Y O'.\11AL ESTIMATION OF CERTAIN GEOMAGNETIC QUANTITIES, 
APPLIEO TO A SURVEY OF SCANOINAVIA 

C.V. H AINL·S 

,\USTRAC r: lt i, mathcmatically convenicnt to describe the geomagnetic field over a small portion of the earth's ,urface 
in tcrm, of polynomi,ùs in a polar stereographic coordinate system. The mcthod is applicd to data from an airborne 
mabmctic surve~ of Non,ay . S,1edcn. Finland and Dcnmark. conducted in 1965 by scientific imtitutes of the four 
countn~s and the Dominion Ob,crvatory of Canada. Polynomials of the third dcgrcc ,1·cre fittcd by the method of least 
square, 10 the ob,erved value, uf t\\'O orthogonal horizontal components and the vertical componcnt. in thrce independent 
analyse,. r rom the thrcc polynomi::ùs. values of the north (X). cast ( Y) and vertical (Z) components, together \\'ith their 
standard crror,. \l'l're computcd at grid points. and are sho\\'n as contour charts. Charts of the vertical gradients caxtaz. 
ay ÔZ, az;a::) and the vertical componcnt of curl H. cakulatcd from the polynomiah. arc also given. By statistic::ù tests, 
the vertical componcnt of curl H diffcrs ,ignificantly from zero in two small rcb,jom. Geomagnetic componenb and 
vertical gradients c·alculated from the polynomials arc compared with values computed from Cain\ sphcrical harmonie 
modcl GSFC ( 12 , 66 ). Finally. charb of the rcsiduals, or differcnces between the observed field and the polynomial 
rcprescntation of the field. arc plotted. both as profiles along the f1ight paths and as vcctor diagram, in horizontal and 
vertical planes. 

Rl' SUM i'.:: Mathématiquement parlant. il est commode d 'exprimer le champ géomagnétique au-dessus d'une petite partie 
de la ,urface de la terre en fonction de polynômes dans un système de coordonnées stéréographiques polaires. La méthode 
s'applique aux donn~es recueillies au <.:ours d'une étude aéromagnétiquc couvrant les terri tories de la Norvège, de la Suède, 
de la Finlande et du Danemark. étude qu'ont effectuée en 1965 des instituts scientifiques de ces quatre pays et la Direction 
des observatoire, fédéraux du Canada. La méthode des moindres carrés a servi à déterminer les polynômes du troisième 
degré. équivalents aux valeurs de deu:-- composantes horizontales orthogonales et de la composante verticale relevées dans 
trois analyses indépendantes. Les valeurs des composantes nord (X}, est (Y) et verticale (Z). et leurs erreurs standards 
ont été c:alculées au., points du graticule, en fonction de ces trois polynômes. et sont présentées sous forme de 
cartc·s dï,ogammcs. Il en est de même pour les gradients verticaux cax/az, ay;az, az/az) et la composante verticale de 
H. Il découle d'épreuves statistiques que la composante verticale de rotation H diffère considérablement de zéro dans deux 
petites régions. Les composantes géomagnétiques et les gradients verticaux calculés à partir des polynômes ont été com
paré, au, vakurs calculées à partir du modèle GSFC (12/66) des harmoniques sphériques de Cain. 

enfin, les résiduelles, c'est-à-dire les différences entre le champ mesuré et sa valeur algébrique calculée, sont repré
sentées sous forme de profils le long des lignes de vol, et sous forme de diagrammes vectoriels dans les plans horizontal et 
vertical. 

Introduction 

When estimating a field component from a geomagnetic 
char!, it is desirable to know the accuracy of the estimate. This 
accuracy will depend, in general, on random and systematic 
errors in the observed data, the geographic distribution and 
density of the observations, and the appropriateness of the 
chosen method of data representation. When the data are 
represented by a Taylor series whose coefficients have been 
determined by the method of least squares, the variance of an 
estimate is readily derivable and gives a very good, and well
understood, figure of accuracy. 

The variance of an estima te at a given position is a measure 
of the errors which occur at random. lt is also a function of 
the observed positions, and is larger at the edge of the data 
area than at the center. This variance, however, is only as 
meaningful as the appropriateness of the mathematical mode!; 
that is, it is derived under the hypothesis that the data can be 
represented in the given manner. The appropriateness of a 
given mode! may be tested statistically and various models 
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tried until a suitable one is found. Systematic errors in the 
observations, though, can be detected only by comparisons 
with independently observed data. 

lt is also desirable for many purposes to know the vertical 
gradients of the geomagnetic field components. Estimates of 
these gradients can be obtained from the least-squares Taylor 
series by making use of Maxwell 's equations. Errors in the 
estimates can be obtained statistically as in the case of the 
field components. 

Chapman ( 1942) suggested that charts of any two ortho
gonal horizontal components of the magnetic field be made 
'mutually consistent' by requiring the curl of the horizontal 
component to be zero. ln a purely mathematical derivation of 
these horizontal components, however, it may be of some use 
not to en force this a priori condition but rather use the curl as 
an indication of the consistency un der the given derivation. 
Whether or not the curl is significantly diffcrent from zero can 
be tested statistically by knowing the standard error of the 
curl estima te. 
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Rotated Grid System 

The Greenwich Grid System and the use of the polar 
stereographic transformation have been described by Hutchison 
( 1 949) and Haines ( 196 7 ). When the fl ight lines of an aero
magnetic survey do not point grid east or west. in the Green
wich system. it is conwnient to rotate the Greenwich system 
until they do. The convenicnce arises in plotting residuals or 
othcr information along the llight track. This will be shown 
later, in connection with Figures 5 to 9. 

If the Greenwich system is rotated counterclockwise 
through an angle ;\0 , the rotated polar stereographic transfor
mation is 

u ==- tan(½) cos (À - ;\o) (!) 

v == tan (%) sin (À -Ào) (2) 

where 0 is the geographic colatitude and ;\ is the geographic 
east longitude. In this coordinate system, grid north is the 
rurection of true north at any point whose east longitude is 
;\0 . The inverse transformation is 

e==2arctan \ 11
2 + v2 

where the arctangents are taken in the appropriate quadrants. 
The magnetic field components U and V, in the direction 

of 11 and v, respectively, are defined by 

V == fi ,in (D - À + Ào) 

(3) 

(4) 

where H is the horizontal field component and D is its 
declination relative to true north. In terms of the geographic 
north component X and the geographic east component Y, 
the grid components U and V become 

U == X cos (À - ÀQ) + Y sin (À - Ào) 

V ==-X sin (À -;\o) + Y cos (À -Ào) 

The expressions for X and Y. in terms of U and V, are derived 
easily: 

X== U co, (À - Ào) - V sin (À - ÀQ) 

Y== U si n (À - ÀQ) + V cos (À - ÀQ) 

(5) 

(6) 

The rotation angle ;\0 is chosen so that the 1•-axis of the 
above coordinate system lies approximately in the direction of 
the average flight line. 

arc 

\ 1axwell's Equations 

Two equations of :\1:.lè\well pertaining to the magnetic field 

d1,· F==ü 

curl F==J + f 
(7) 

(8) 

where F is the total magnetic field vector . ./ is the electric 
current density vector. and D is the electric displacement 
vector. 

ln terms of the true north (X), true east ( Y), and vertical 
downward (Z) components, the divergence and curl can be 
resolvcd into components in the spherical polar coordinate 
system as follows: 

ct F _ az , [ JZ + x + ax a y ] IV -Oz - a - COt 0 00 - ~ COSCC 0 (9) 

_ ay , [ az ] 
curloF -d: - a Y +~ coscc 0 110) 

( 1 1) 

_ 1 [ ax ay ] curl2 F - -a Y cot O +~ cosec o +00 ( 12) 

where 0 is the geographic colati tude,;\ is the east longitude, 
: is the vertical downward direction. and ais the earth's radius. 

Combining Equations (7) and (9) gives an expression for 
the vertical gradient of Z in terms of the measurable horizontal 
gradients of X and Y. Also. if it is assumed that the horizontal 
component of (J + aDJar) is zero, Equation (8) gives 
curloF== 0 and curl;\F == O. These, together wi th Equations ( l 0) 
to ( 12), yield expressions for the vertical gradients of X and Y 
in terms of the measurable horizontal graruents of Z. 

The assumption that the horizontal component of 
(J + aD/at) equals zero is justified. The current densities 
measured near the earth are only of the order of 10-3 

ma/k m2 (see Chalmers , 1957) , and since these are primarily 
vertical, the horizontal component would be even smaller. The 
effect on the vertical grarucnts of X and Y is less than 
1 o-6 -y/km. 

Referring to Equation ( 12). il is seen that the expression 
for curl2 F contains only horizontal components, and so is 
equivalent to curl2H, where fi is the horizontal magnetic 
field vector. This expression is of interest since al! terms on 
the right are measurable. and curl2 F should be less than 
10·3 ma/km 2 as mentioned in the previous paragraph . 

The equations, then, are as follows: 

ax == 1... [ \' _ az] 
Oz a ' 00 

~ == ;- [ Y + f cosec e] 
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~z =-
0
1 [-?Z + \' 0 +fil àY ] Taylor Expansion of U, i ' and Z uz , c ot 00 -OÀ co,L'C o 

1 [ ar ar] CUrlzH = - 0 Y COI O +-at CO\L' C 0 +00 

When the derivatives of X, Y and Z with respect to 0 and 
À are expressed in terms of the de rivatives of U, V and Z with 
respect to li and v, using Equations ( 1) and (2), (5) and (6), 
the following expressions arc obtained for the vertical gra
dients and curl zH: 

( 13) 

( 14) 

Expressing X and Y in terms of U and V, and 0 and À in 
terms of u and v, the formulae for the vertical gradients of 
X, Y and Z in terms of measurements in the (u,v) system are 
as follows: 

ax 1 
[ uU + vV + 

l +u 2 +v2 

a;=-
a/u 2 + v2 2 

av 
[u v-vu+ 

I +u 2 +v2 

oz -
a /u 2 + v2 2 

-f=;[2z + uU+vV - 1 +u2 +v2 
2 

1uf + vff] 

(17) 

1uf - v~] 

(18) 

(19) 

curlzH = a [ uV - vU + 1 +f +v
2 1f--fO (20) 

The cornponents of U. V and Z can be expanded about a 
point (11 0 , r 0 ) by Taylor's theorem as follows: 

U = u, +U2a+U3 /3 +-½u4a2 +U5 a 13 +½u6 13 2 

+lu 3+1 2 +1 2 I 3 
6 7a 2Usa/3 2 U9a /3 +6 u1013 

l ' = 1' 1 +l'2a+V313+-½V4a2 +v5a13+tv6 132 

+f l'7a3 + 1 Vga2/3 +½ V9a/32 +f v,o/33 

z 

( 21) 

(22) 

(23) 

where a= li - ll 0 and~= 1· -1•0 . The coefficients U 1 , U2 , etc , 
are actually partial derivatives evaluated at 11 = 11 0 and 1· = 11 0 . 

The fraction appearing in the ai ~i term is -.,-1 T. The equations 
1. J. 

have been truncated after the third order terms since ten 
coefficients are normally adequate for representation of U, V 
and Z, over areas of several million square kilometres. 

In the analysis of Haines ( 1967) the curl
2
H = 0 condition 

was imposed on U and V, leading to certain relationships 
between their coefficients . From Equation (20) the relation
ship between V2 and U 3 is 

V2 = U3 + 2(uV-vU) 
1 + u2 +v2 (24) 

Taking higher derivatives yields relations between the higher 
order coefficients. When u V approximately equals vU the 
second term can be ignored and V 2 = U 3 . Other approxima
tions lead to simple relations among the higher order coeffi
cients, and the components U and V may then be solved 
simultaneously by the method of least squares. 

When these approximations are not valid, however, the 
dependent variables U and V cannot be separated from the 
independent variables u and v, and the least squares solution 
cannot be obtained by the method of normal equations . The 
residual squares could be minimized by iteration, but this 
method would be very long and difficult from a computing 
stand point. 

It may, in fact, be preferable not to impose the curl condi
tion even when the above approximations are valid . Chapman 
(1942) has suggested that the condition be applied to make 
magnetic charts 'mutually consistent'. That is, in areas where 
data are available for one horizontal componen t only, the 
other horizontal component should be estimated by requiring 
the vertical component of curl H to be zero. However , when 
the field is derived mathematically it is not necessary to use 
the curl relationship since al! components ( together with their 
standard errors) can be estimated at every point of the area 
under analysis. lt is then easy to obtain a value of the curl and 
test it for statistical significance by knowing its standard error. 
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Estimation by Least-squares 

If the mean µY of the distribution of a variable y, when 
other variables x 1 , x 2 , ..... , x p are given, de pends I inearly on 
these other variables , the relationship 

is called the true regression equation . If, in addition , the 
variance a~. of this distribution is constant for ail sets of x 
values , thi method of least squares may be used to estimate 

µY and aJ. The estima te of µy is 

(25) 

where the b; are the least squares estimates of the ~i- The 

estima te of a; is 

(26) 

where n is the number of observations used in the analysis. 
n 

The p X p matrix whose (i, j)lh element is ~ x;xj is known 
1 

as the matrix of 'sums of squares and products of independent 
variables'. This matrix will be denoted by A-1

. The summation 

n 

subscript in D; Xj has been suppressed since the meaning is 
1 

obvious. The (i, j) th element of the inverse matrix A multi
plied by s; is an estimate of a;j, the covariance between the 
least squares coefficients b; and bj- This estimate is denoted 
by sii. The element s;;, of course, is an estima te of the variance 
a;; of b;. These are always positive and so may be denoted by 
s1 and al , respectively. The positive square root a;, of al, is 
called the standard error of b;, and the positive square root s;, 
of s1, is the estimate of this standard error. 

The statistic y' , being a known function of the variables 
X;, also has a distribution. Its mean when the x; are held 
constant is JJy (hence y' is an unbiased estimator of JJy) and 
its variance is 

p p 

a~,= ~ ~ x; x1· a;1· i= 1 j= 1 

which, of course, is estimated by 

p p 

s?., = ~ ~ x·x· s·· 
y i = 1 j = 1 1 J ,, 

(27) 

lt should be emphasized that y' is the estimated mean of 
the y - distribution , and a}, is the variance of that estimated 
mean, not the variance of an estimated individual value . The 
variance of an individual value estimated (or predicted) by the 
least squares equation would be the variance of the estimated 
mean plus the variance of y. Denoting the variance of the 
estimate of an individual value y' by a} , the relationship is 

2 _ 2 + 2 ay, -ay, Oy 

which may be estimated by 

2 _ 2 + 2 
Sy1 - 7 , Sy (28) 

The square root of a variance is always called a standard error. 
Thus ay, , ay1 and ay are standard errors of y•, y• and y, 
respectively , and sy, ss;, and sy are their estimates. 

Confidence intervals may be determined for the va1ious 
statistics when the variable y is distributed normally, at fixed 
values of x 1, x 2 , ... , xP. It can be shown, in fact, that 

bis--_ ~i (for i = I, 2, . . . . , p) and Y 
5
- µY are distributed with 

1 2 y 

Student's t distribution, and 5Y is distributed as Chi-Square /df 
a2 y 

where df is its degrees of freedom . Of course, the last 

two expressions are true when y is replaced by y' or y', 
remembering that µy,= µY,= µY-

Estimation of Geomagnetic Quantities 

The coefficients U1 , U2 , U3 , etc , in Equations (21), {22) 
and (23) may be determined by least squares to give estimates 

of U, V and Z . These estima tes correspond to the J'' of Equa
tion (25). Estimates of the standard errors (square root of the 
variance) can be calculated from Equation (27). 

The geographic components X and Y can be estimated 

from U and V by using Equations (5) and (6) . Their variances 
can be calculated knowing the variances of U and V: 

a){= alf cos2 (;,_-;,_o) + oÎ, sin2 
( ;,_-;,_0 ) 

2 2 . 2 2 2 
ay= ausm (;,_-;,_o)+avcos \À-ÀQ)· 

The covariance between U and Vis ignored in these equations; 
this will be discussed in a later section . 

The vertical gradients of X, Y and Z, and the vertical 
component of curl H can be estimated by using Equations 
(17) to (20). (For computation purposes, Equations (13) to 
(16) are more use fui if latitude and longitude are given rather 
than u and v.) The variances ofthese quantities can be estimat
ed by ex pressing the quantities as functions of the least-square 
coefficients, and then using Equation (27) as before . 

Confidence intervals may be obtained for U, V,Z, their 
gradients, and curl2 H since they ail are distributed normally 
when n, the number of degrees of freedom , is large . Thjs is so 

because b; - ~; (for i = 1,2,, .. , p) is distributed as Student's t , 
S; 

wruch tends to the Normal distribution as n becomes large. 
The convergence is quite rapid, and there is very littlc differ
ence between the two distributions at n = l 00. Of course, 
Iinear functions (such as U, V,Z, etc.) of normally distributed 
variables (such as~;) are themselves distributed normally . 
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The Covariances between U, V and Z 

The variance of any fonction of the V- coefficients can be 
calculated by knowing the variances of all these coefficients 
and the covariances between them. These corne directly from 
the inverse of the matrix of 'sums of squares and products of 
independent variables', obtained in the least-squares solution. 
Similarly, the variance of any fonction of the V- coefficients 
can be calculated. But to obtain the variance of a fonction of 
both the V- and V-coefficients it is necessary to know the 
covariance between each V-coefficient and each V-coefficient, 
as well as their respective variances; and, in general, to obtain 
the variance of a fonction of the V-, V- and Z-coefficients, the 
covariance between every pair of coefficients must be avail
able, in addition to ail the variances. 

Tlùs problem is discussed by Williams ( 1959) for the case 
when the sums of squares and products matrix is the same for 
each dependent variable . This occurs when U, V and Z are all 
obtained at every position point. In general, however, this is 
not the case. The element Z, for example, usually is obtained 
more frequently than U and V. The matrices for U and V, 
though, are the same, since U and V are both derived from the 
measurements D and H (see Equations (3) and (4)). 

In practice, either matrix may be used since the number of 
Z-only observations is a small percentage of the total number 
of observations. This can be checked easily by running the 
computer program with the two matrices interchanged. 

Once this is established, the covariances between the 
components U, V and Z can be calculated. The effect of these 
covariances can then be included in the calculation of any 
fonction of U, V and Z. For example, the variances of the 
components X and Y now become 

a}= a'f., cos2 (À-Ào) + a} sin2 (À-Ào) - 2 sin (À-ÀQ) cos(À-ÀQ) auv 

a}= af., sin2 (À-ÀQ) + À}cos2 (À-ÀQ) +2 sin (À-Ào) cos(À-ÀQ) auv 

where auv stands for the covariance between U and V. 
In a similar way, these covariances can be included in the 

calculation of the variances of the vertical gradients and 
curl2 H. 

The Polynomial Hypothesis 

It is important to realize that any conclusions drawn from 
a 3rd degree polynomial analysis are based on the hypothesis 
that the field can be closely represented by a polynomial of 
this degree. Estimates can be calculated, and confidence limits 
constructed, for any number of parameters, but how meaning
fol these estimates and confidence limits are depends on how 
well the above hypothesis is satisfied. 

It may not be very informative, for example, to compare 
statistically a 2nd degree estimate with a 3rd degree estimate 
even though the standard error of each is available. If the com
parison takes place at a point where the field is represented 
well by the 3rd degree polynomial, but poorly by the 2nd, 

then neither the mean nor the standard crror of the 2nd degree 
estimate will have much significance. 

This is especially important to remember when making 
estimates at points outside the data area. The estimate and its 
standard error are available, but these are only as good as the 
hypothesis that the field at that point can be represented by a 
polynomial of the given degree. lt would be possible to have 
an extremely good fit to a plane , for example, but this would 
in no way imply that this plane extends far outside the area 
analyzed. 

Normally it is not known beforehand how many terms 
should be included in a polynomial, and so a statistical method 
is used to truncate the series. The coefficients of any given 
order may be tested statistically, and when there is no 
significant contribution to the regression beyond a certain 
degree the terms beyond this point may be neglected. In 
neglecting terms in this manner, there is of course always the 
danger of making a 'type 2' error (that is, accepting a false 
hypothesis). The effect of this error on estimation within the 
area analyzed is small, however, and it is mainly outside this 
area where the problem becomes important. 

This, in fact, is the reason a stepwise regression of a poly
nomial has little statistical justification. The hypothesis that a 
coefficient is zero may be rejected with a 5 percent chance of 
making an incorrect decision, but the error in accepting the 
hypothesis when it is wrong is actually unknown, and may be 
quite large. The problem in this type of analysis, then, is not 
which terms to include, but how many. Ali well-behaved fields 
can be represented by a polynomial according to Taylor's 
theorem, and there is no special reason why any particular 
coefficient should be zero. But since the series converges, there 
is a reason for truncating the series as soon as the contribution 
from the truncated part becomes small enough. Also, because 
of limitations in the number and accuracy of observations, the 
coefficients of high-order terms simply cannot be determined 
with any degree of assurance. 

Results for Scandinavian Survey of 1965 

In the fall of 1965, a three-component aeromagnetic 
survey of Norway, Sweden, Fini and and Denmark (see Figure 
l) was conducted by the Dominion Observatory of Canada, 
and governmental agencies of the four countries concemed. 
The results of this survey will be reported by Hannaford and 
Haines (in press). The magnetometer and direction reference 
system were described by Hannaford, et al. (I 967). 

The area covered was 1.5 million square kilometres, and 
about 1400 measurements were made of the declination D, 
the horizontal intensity H and the vertical intensity Z. These 
measurements were made at an altitude of about 3 km, and 
represent averages over 5 minutes of time ( or approximately 
30 km of flight track). After being conected for aircraft fields 
they were reduced to sea level by means of the inverse cube 
relationship, the correction to a component P being 4.6 X 
10-4 X h X P, where h is the altitude in kilometres. These 
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Table 1 

Coefficients of U, V and Z, and their standard Errors, Obtained by Method of Least Squares. 
Value of t is Coefficient Divided by Standard Error. 

u V z 

C'oeff. St. Frror Cocff. St. Error Coeff. St. Error 
(-y) (-y) (-y) (-y) {-y) (-y) 

l 4.4529+3 .0042+3 l 049. 7 -13.1510+3 .0034+3 - 3850.7 48.6890+3 .0044+3 10975.6 
1st Degree 2 -2.6916+4 .0139+4 -193.7 .5977+4 .0112+4 53.4 2.3316+4 .0145+4 160.6 

3 0.5671 +4 .0142+4 40.0 -4.1965+4 .0114+4 - 367.5 -3 .1023+4 .0148+4 -209.0 

1 4.4562+3 .0068+3 655.1 -13.0850+3 .0054+3 -2411.7 48.7030+3 .0077+3 6343.6 
2 -2.7201+4 .0131+4 -207.1 .5383+4 .0105+4 51.4 2.3335+4 .0148+4 157.7 
3 .5196+4 .0133+4 38.9 -4.2443+4 .0106+4 - ·398.6 -3.1145+4 .0151 +4 -206.9 

2nd Degree 4 -.0953+5 .0776+5 -1.2 -1.0154+5 .0619+5 -16.4 .3626+5 .0877+5 4.1 
5 -.7965+5 .0452+5 -17.6 -.4863+5 .0361 +s -13.5 .0960+5 .0510+5 1.9 
6 -.6566+5 .0770+5 -S.5 -.5967+5 .0614+5 -<}.7 -.5429+5 .0871 +s -6 .2 

4.4511+3 .0072+3 621.0 -13.0920+3 .0057+3 -2312.6 48.7060+3 .0081 +3 6030.4 
2 -2.6762+4 .0301 +4 -S8.9 .4890+4 .0238+4 20.6 2.3311+4 .0340+4 68.6 
3 .4235+4 .0297+4 14.3 --4.2102+4 .0235+4 -179.5 -3.1436+4 .0336+4 -<}3.7 
4 -.0631 +5 .0894+5 -0.7 -.9004+5 .0706+5 -12.8 .3346+5 .1007+5 3.3 

3rd Degree 5 -.6 835+5 .0642+5 -10.6 -.3265+5 .0507+5 -6.4 .0138+5 .0718+5 0.2 
6 -.4957+5 .0970+5 -S.l -.4001 +s .0766+5 -S.2 -.6245+5 .1089+5 -S.7 
7 -1.1005+6 .7494+6 -1.5 .1511+6 .5919+6 0.3 .0291+6 .8480+6 0.0 
8 .8724+6 .2810+6 3.1 .4115+6 .2220+6 1.9 -.9655+6 .3165+6 -3.1 
9 .3296+6 .2988+6 1.1 1.3980+6 .2360+6 5.9 - .3664+6 .3358+6 -1,l 

10 1.8587+6 .6932+6 2.7 .0331+6 .5475+6 0.1 1.5939+6 .7838+6 2.0 

Note: Coefficients and their standard errors are in floating-point notation, a decirnal fraction followed by a power of ten. 
For example, 4.4529+3 = 4.4529 X 10 +3

• 

corrected and reduced measurements, which are referred to as 
'observations', were used to obtain polynomial estimates as 
previously discussed. The computations were done on a CDC 
3100 computer. 

The curl2H = 0 condition was not applied, as the approxi
mations described in the section 'Taylor Expansion of U, V 
and Z' are not valid. Hence, U, V and Z were solved independ
ently, by the method of least squares. A rotation angle of 
11.0 = -55° was chosen, so that the flight lines lie approximate
ly parallel to the li-axis . The expansion was done about the 
point 63°N and 16° E, which is approximately at the center 
of the data area. For this pointu = -.0782 and li= .2270. 

The least-squares coefficients for the 1st, 2nd and 3rd 
degree polynomials in U, V and Z are given in Table 1, together 
with their standard errors and t values. The t-value is the 
coefficient divided by its standard error, and gives an indica
tion of the statistical significance of the coefficient. This has 
been explained in a previous paper (Haines, 1967). 

The inverse of the matrix of 'sums of squares and products 
of independent variables' for the case of U and V is given in 
Table 2A, and for the case of Z in Table 2B. The elements of 

n 
this 'sums of squares and products' matrix are l: x ;xi, as de-

1 

scribed previously. The independen t variables x; are as follows: 

X; 

2 a 
3 13 
4 a2 

5 a{3 

6 132 
7 a3 

8 a213 
9 a132 

10 133 

When the inverse matrix is multiplied by s;, the estima te 

of a; (see Equation (26)), the resulting matrix gives an esti
mate of the covariance between any two regression coeffi
cients, For example, the estimate of the covariance between 
U2 and U6 , obtained from the (2,6)1h terrn of the inverse 
matrix in Table 2A, is 19675 X -1 .4644 X 10 1 = -2.8812 X 
105 -y2

. An estima te of the variance of Z 8 is obtained from the 
(8,8)th terrn in Table 2B and is 25314 X 3.9570 X 106 = 
1.0017 X l 0 11 -y 2

. The standard error, or square root of the 
variance, of Z 8 , is 3 . 1649 X 105 -y, agreeing with that found in 
Table 1. 
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2.611289E-03 A ( 1, 1) 
- 2.126795E 00A( 1,6) 

7.422348F-03A( 2,1) 
-l.464402E 0 l A ( 2, 6) 

1.264439E-02 A ( 3, 1) 
-3.692750E 01 A ( 3, 6) 
-2.192143E 00A( 4,1) 

1.466941E 03 A ( 4, 6) 
--8.556475E-01 A ( 5, 1) 

2.290546E 03 A ( 5, 6) 
-2.126795E 00 A ( 6, 1) 

4.781409E 03 A ( 6, 6) 
-3.085387E 01 A ( 7, 1) 

1.82281 lE 04 A ( 7, 6) 
-2.532459E 01 A ( 8, 1) 

5.985830E 04 A ( 8, 6) 
-3.154100E 01 A ( 9, 1) 

8.216248E 04 A ( 9, 6) 
--5.133806E 01 A (10, 1) 

l.421456E 05 A (10, 6) 

2.576942E-03 A ( 1, 1) 
-2.082796E 00 A ( 1, 6) 

6.768310E-03 A ( 2, 1) 
-l.393020E 01 A ( 2, 6) 

l.212066E-02 A ( 3, 1) 
-3.635349E 01 A { 3, 6) 
-2.155178E 00A( 4,1) 

l.405025E 03 A ( 4, 6) 
--8.284378E-01 A ( 5, 1) 

2.218984E 03 A { 5, 6) 
-2.082796E 00 A ( 6, 1) 

4.688518E 03 A ( 6, 6) 
-2.941856E 01 A ( 7, 1) 

l.673626E 04 A ( 7, 6) 
-2.436122E 01 A ( 8, l) 

5.763909E 04 A ( 8, 6) 
-3.035632E 01 A ( 9, 1) 

7.942495E 04 A ( 9, 6) 
-4.976280E 01 A (10, 1) 

l.392833E 05 A {10, 6) 
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Table 2A 

Inverse of 'Sums of Squares and Products' Matrix for U and V. 

7.422348E-03 A ( 1, 2) 
-3.085387E 01 A ( 1, 7) 

4.601081E 00 A ( 2, 2) 
--9.684486E 03 A ( 2, 7) 

1.013325E 00 A ( 3, 2) 
-l.678010E 03 A ( 3, 7) 
-3.924691E 01 A ( 4, 2) 

1.231606E 05 A ( 4 , 7) 
-l.921547E 01 A ( 5, 2) 

3.256350E 04 A ( 5, 7) 
-l.464402E 01 A ( 6, 2) 

1.82281 lE 04 A ( 6, 7) 
--9.684486E 03 A ( 7, 2) 

2.854615E 07 A( 7, 7) 
-1 .004828E 03 A ( 8, 2) 

2.932680E 06 A ( 8, 7) 
-1.399633E 03 A ( 9, 2) 

3.668373E 05 A ( 9, 7) 
-l.031612E 03 A (10, 2) 
-l.111472E 06 A (10, 7) 

1.264439E-02 A ( 1, 3) 
-2.532459E 01 A ( 1, 8) 

l.013325E 00 A ( 2, 3) 
-1 .004828E 03 A ( 2, 8) 

4.480464E 00 A ( 3, 3) 
-2.002849E 03 A ( 3, 8) 
-2.616126E 01 A( 4,3) 

3.954836E 04 A ( 4 , 8) 
-2.949616E 01 A ( 5, 3) 

5.003927E 04 A ( 5, 8) 
-3.6927 50E 0 1 A ( 6, 3) 

5.985830E 04 A ( 6, 8) 
-l.678010E 03 A ( 7, 3) 

2.932680E 06A( 7,8) 
-2.002849E 03 A ( 8, 3) 

4.014740E 06 A ( 8, 8) 
-1.231156E 03A( 9,3) 

l.899643E 06 A ( 9, 8) 
--8.047466E 03 A (10, 3) 

l.991860E 06 A (10, 8) 

Table 2B 

-2.192143E 00 A ( 1, 4) 
-3.154100E 01 A ( 1, 9) 
-3.924691E 01 A ( 2, 4) 
-1.399633E 03 A ( 2, 9) 
-2.616126E 01 A ( 3, 4) 
-1.231156E 03A( 3,9) 

4.062932E 03 A ( 4, 4) 
4.654455E 04 A ( 4, 9) 
l.375145E 03 A ( 5, 4) 
6.261124E 04 A ( 5, 9) 
l.466941E 03 A ( 6, 4) 
8.216248E 04 A ( 6, 9) 
1.231606E 05 A ( 7, 4) 
3.668373E 05 A ( 7, 9) 
3.954836E 04 A ( 8, 4) 
1.899643E 06 A ( 8, 9) 
4.654455E 04 A ( 9, 4) 
4.536794E 06 A ( 9, 9) 
7.581533E 04 A (10, 4) 
5.537757E 06 A (10, 9) 

Inverse of 'Sums of Squares and Products' Matrix for Z 

6.768310E-03 A ( 1, 2) 
-2.941856E 01 A ( 1, 7) 

4.559644E 00 A ( 2, 2) 
--9.614126E 03 A ( 2, 7) 

9.810290E-01 A ( 3, 2) 
-l.614939E 03 A { 3, 7) 
-3.855341E 01 A ( 4, 2) 

1.212832E 05 A ( 4, 7) 
-1.887838E 01 A { 5, 2) 

3.182946E 04 A ( 5, 7) 
-1.393020E 01 A { 6, 2) 

1.673626E 04 A ( 6, 7) 
--9 .614126E 03 A { 7, 2) 

2.840390E 07 A ( 7, 7) 
--9.943831E 02 A ( 8, 2) 

2.910699E 06 A ( 8, 7) 
-l.378796E 03 A ( 9, 2) 

3.247412E 05 A { 9, 7) 
--9.693962E 02 A (10, 2) 
-1.244108E 06 A (10, 7) 

1.212066E-02 A ( 1, 3) 
-2.436122E 01 A ( 1, 8) 

9.810290E-Ol A { 2, 3) 
--9.943831E 02 A ( 2, 8) 

4.449464E 00 A ( 3, 3) 
-l.986962E 03 A ( 3, 8) 
-2.534696E 01 A ( 4, 3) 

3.810996E 04 A ( 4, 8) 
-2.902662E 01 A ( 5, 3) 

4.824599E 04 A ( 5, 8) 
-3.635349E 01 A ( 6, 3) 

5. 763909E 04 A { 6, 8) 
-1.614939E 03 A ( 7, 3) 

2.910699E 06A( 7,8) 
-J.986962E 03 A ( 8, 3) 

3.957018E 06 A ( 8, 8) 
-l.212301E 03 A ( 9, 3) 

1.832912E 06 A { 9, 8) 
-7.989012E 03 A (10, 3) 

1.921123E 06 A (10, 8) 

-2.155178E 00A{ 1,4) 
-3.035632E 01 A ( 1, 9) 
-3 .855341E 01 A { 2, 4) 
-1.378796E 03 A { 2, 9) 
-2.534696E 01 A { 3, 4) 
-1.212301 E 03 A { 3, 9) 

4.004086E 03 A { 4, 4) 
4.472681E 04 A { 4, 9) 
l.327866E 03 A ( 5, 4) 
6.042595E 04 A { 5, 9) 
1.405025E 03 A ( 6, 4) 
7.942495E 04 A ( 6, 9) 
1.212832E 05 A ( 7, 4) 
3.247412E 05A( 7,9) 
3.810996E 04 A ( 8, 4) 
1.832912E 06 A ( 8, 9) 
4.472681E 04 A ( 9, 4) 
4.454349E 06 A { 9, 9) 
7.308263E 04 A (10, 4) 
5.448800E 06 A (10, 9) 

Note: Elements of matrices are in floating-point notation. For example, 2.611289E - 03 = 2.611 289 X 10-3
. 

Table 3 

Residual Errors 

u V z D H X y 

Observations 1372 1372 1382 1372 1378 1372 1372 

1 st Degree 157-y 126-y 165-y 0.7° 122-y 121-y 161-y 
2nd Degree 141 113 160 0.6 113 113 141 
3rd Degree 140 111 159 0.6 112 112 140 

--8.556475E-01 A( 1, 5) 
--5.l 33806E 01 A ( 1, 10) 
-1.921547E 01 A ( 2, 5) 
-l.031612E 03 A ( 2, 10) 
-2.949616E 01 A ( 3, 5) 
--8.047466F 03 A ( 3, 10) 

1.375145E 03 A ( 4, 5) 
7.581533E 04 A ( 4, 10) 
2.095863E 03 A ( 5, 5) 
9.539435E 04 A ( 5, 10) 
2.290546E 03 A ( 6, 5) 
1.421456E 05 A ( 6, 10) 
3.256350E 04 A ( 7, 5) 

-1.111472E 06A( 7,10) 
5.003927E 04 A ( 8, 5) 
l.991 860E 06 A ( 8, 10) 
6.261 l 24E 04 A ( 9, 5) 
5.537757E 06 A ( 9, 10) 
9.539435E 04 A (10, 5) 
2.442353E 07 A (10, 10) 

--8.284378E-Ol A ( 1, 5) 
-4.976280E 01 A ( 1, 10) 
-1,887838E 01 A ( 2, 5) 
--9.693962E 02A( 2,10) 
-2.902662E 01 A { 3, 5) 
-7.989012E 03 A { 3, 10) 

1.327866E 03 A ( 4, 5) 
7.308263E 04 A ( 4, 10) 
2.036412E 03 A ( 5, 5) 
9.302963E 04 A { 5, 10) 
2.218984E 03 A ( 6, 5) 
1.392833E 05 A ( 6, 10) 
3.182946E 04 A { 7, 5) 

-1.244108E 06 A ( 7, l 0) 
4.824599E 04 A { 8, 5) 
1.921123E 06 A ( 8, 10) 
6.042595E 04 A { 9, 5) 
5.448800E 06 A ( 9, 10) 
9.302963E 04 A (l 0, 5) 
2.426606E 07 A {10, 10) 
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FIGURE 2. North component of magnetic field , and its standard errer. Calculated from 3rd degree polynomial whose coefficients were determined 
by method of least squares. 
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FIGUR E 3. East component ofm agnetic field , and its standard errer. 
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Table 3 lists the residual errors of the various components 
for the three degrees . lt will be noticed that thcre is pr3ctically 
no decrease in these errors in going from the 2nd to 3 rd 
degree . This means the 2nd degree polynomial fits the observ
ed data almost as well as the 3rd degrce. and there would 
probably be no further improvement in go ing to the 4th 
degree. 

Contours of X. Y and Z, for the 3rd degree . are given in 
Figures 2 to 4 , with contours of their standard errors. Note 
that these standard errors correspond to the sy, of the section 
'Estimation by Least Squares' ; that is , they refer to the mean 
of the X, Y and Z distributions at any given position, The 
standard errors of the X, Y and Z observations (about these 
means) are th ose given in Table 2. They correspond to the 
sy in the section just referred to , and are independent of 
position. The standard error of an individual X, Y or Z 
estimatecould be obtained by using Equation (28). An example 
will help make this clear. 

Consider, in Figure 4, the point 59°N, 25°E, approxi
mately, where z' = 48 ,000 'Y and szi = 3Ü"f . Table 2 gives 
Sz = 159"(. Theo Equation (28) gives s;, = (30)3 + (159)2 = 
26181 "(2

, and Sz, = 162 'Y· Thus the least-squares estimate of 
the mean of the Z distribution at 59° N, 25 °E is 48 ,000 'Y , 
and the standard error of this estimate is 30 'Y· The standard 
error of a Z-value about its mean is 159 "(; being independent 
of position it has the same value at any point on the chart. 
(In fact, one the of least-squares assumptions is that a} is 
constant over the data range.) The standard error of an indi
vidual Z-estimate, however, is 162 'Y since it includes the error 
in the mean-estimate as well as the error in the Z-value itself. 

Contours of the standard errors of estimates of individual 
values could be added easily to Figures 2 to 4 if these were 
required. For example, the contour of sz1 = 20 'Y serves also as 
the contour for Sz, = 160 'Y. That of ,z, = 60 'Y is equivalent to 
Sz1=170"( , 

It is immediately obvious how the accuracy of estimation 
decreases with increasing distance from the data area. Most of 
the observed data, as a matter of fact, lie inside the 20 'Y 
contours; outside the area of observed data the accuracy 
decreases rapidly, standard errors reaching over 100 'Y in the 
southeast corner where there were no observed data whatso
ever. For example, at 56°N, 30°E, the standard errors of X,Y 
and Z are 103 'Y, 129 'Y and 145 'Y, respectively . The accuracy 
decreases more slowly in the northwest corner since some data 

from the Greenland-Norwegian Sea survey were used in the 
analysis. 

Figures 5 to 7 show the ' residuals' of X, Y and Z. The residual 
is the observed value of the component minus the 3rd degree 
estima te . lt is plotted to the east of the flight track when posi
tive and to the west when negative. Figure 8 gives the 'vector 
re siduals' in the horizontal plane , and Figure 9 the 'vector 
residuals' in a vertical plane passing through the flight track . ln 
the latter case, when a vector is painting in the direction of 
increasing Z (i .e., downward) it has been plotted to the east of 
the flight track , in conformity with the directions in Figure 7. 
Figures 5 to 9 display the observed data in a most convenient 
way for those interested in large-scale features. 

The residual charts of Figures 5 to 7 demonstrate one of 
the advantages of rotating the grid axis by Ào = -55°. lt is 
quite a simple matter to plo t , by computer, the residuals 
perpendicular to the flight track, since this direction is 
simply that of the position vector u which can then be made 
the direction of the y-axis on a plotter. 

It was found that the covariances between V, V and Z 
could be neglected. lncluding these covariances makes only 
slight differences in the standard errors, amounting to I or 2 
percent at the center of the data area and 3 or 4 percent at 
the edges. The 'residual mean products' are given in Table 4 ; 
of course, those of UU, VV and ZZ are just the square of the 
U, V and Z residual errors in Table 2, listed here for com
parison with the mean products UV, UZ and VZ. Note that 
they are mean products, i.e. , the residual products divided by 
their degrees of freedom. 

It may not be clear how to obtain an estimate of the 
covariance between a V-coefficient and a V-<:oefficient. In 
Table 4 the residual mean product of UV, for the 3rd degree 
case, is given as 895 "(2

. Titis figure, multiplied by the inverse 
matrix listed in Table 2A, gives the required estimates . For 
example , the covariance between U2 and V6 , obtained from 
the (2 ,6)th terrn of the inverse matrix, is 895 X -1 .4644 X l 0 1 

=-1.3106 X 104 
"(

2
. Of course, to obtain an estimate of the 

covariance between a U-<:oefficient and a Z-<:oefficient, the 
matrices in Tables 2A and 2B would have to be the same. 

Many are interested in how a particular polynomial mode! 
compares with a spherical harmonie mode!. In Figures 10 to 
12 the 3rd degree polynomials have been compared to Cain's 
10th degree spherical harmonie mode! GSFC (12/66) Se t 1 
Rounded, reduced to 1965 .8. The agreement over the main 

(con ti nued on page 105) 

Table 4 

Residual Mean Products 

uu vv zz UV uz vz 

Observations 1372 1372 1382 1372 1370 1370 

1 St Degree 24,670-/ 15,99J,r2 27,182·/ 2,913-y2 - l,7 13-y2 - 2 l 6-y2 

2nd Degree 19,931 12,679 25,596 827 - I ,3 08 387 
3rd Degree 19,675 12,274 25,314 895 - 1,230 587 
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FIGURE 5 . Residuals of north component of magnetic field. The residual of a component is defined as the observed value of component minus the 
value obtained from the 3rd degree polynomial . Plotted to the right of the flight track when positive, to the left when negative. 
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data area is always withln about 75 'Y, but is naturally very 
poor outside. The disagreement in Y, in the upper left-hand 
corner of Figure 11, is rather puzzling since some data from 
this area were used in the least-squares analysis. These came 
from several flights across the Greenland and Norwegian Seas, 
and can be seen in Figures 5 to 9. (In fact, a polynomial 
expansion over the Greenland-Norwegian Sea area agrees quite 
well with the spherical harmonie mode!.) With this one ex
ception, though, the agreements are generally in conformity 
with the standard errors in Figures 2 to 4. 

It is of interest to know how the degree of a polynomial 
expansion compares with that of a spherical harmonie expan
sion. Bullard (1967) suggests that the number of constants per 
unit area is a reasonable basis of comparison. By thls method, 
a 3rd degree polynomial fitted to the Scandinavian data area 
of 2 million square kilometres (see Figure 5) is 'equivalent' to 
a spherical harmonie expansion of degree 49. Bullard also 
shows that the shortest wavelength which can be represented 
in an nth degree spherical harmonie expansion is c/n, where c 
is the circumference of the earth. A harmonjc expansion of 
degree 49, then, would have a cutoff wavelength of 800 km, 
that of degree 10 a cutoff of 4000 km. 

The vertical gradients of X, Y and Z, from the 3rd degree 
polynomials and Equation (17), with their standard errors, are 
contoured in Figures 13 to 15. Comparisons with the gradients 
calculated from the aforementioned spherical harmonie mode! 
of Cain are given in Figures 16 to 18, as well as comparisons 
with the gradients calculated from the inverse cube relation
ship. The latter comparisons are of interest since the data were 
reduced to sea level by using this relationship. Since most of 
the data were observed at about 3 km, the error introduced by 
using the inverse cube formula is Jess than 10 'Y. 

TABLE 5 

Vertical component of Curl2 H, in Units of ma/km2
, and 

(in brackets) the Modulus of its t value. 

Latitude 
0 

(°N) 70 -171 
(1.1) 

68 - 125 
(1.1) 

66 -92 
(1.1) 

64 -n 
(1.0) 

62 -ii5 
(0.8) 

60 -'72 
(O. 7) 

58 -94 
(O. 7) 

56 -130 
(0.7) 

5 

-140 
(1.3) 

--87 
(1.2) 

-47 
(1.1) 

-1 9 
(0.6) 

-4 
(0.1 ) 

- 2 
(0.0) 
- 13 

(0.2) 

-40 
(0.4) 

Longitude (° E) 

10 

-123 
(1.5) 

-ii6 
(1.4) 

-20 
(O. 7) 

14 
(0.6) 

36 
(1.3) 

45 
(1. 7) 

42 
(1.2) 

24 
(0.4) 

15 

-122 
(1. 9) 

-ii2 
(1. 7) 

-12 
(0.5) 

27 
(1.0) 

53 
(2.2) 

68 
(3.0) 

71 
(1. 7) 

61 
(0.8) 

20 

-137 
(2.3) 

-75 
(2.3) 

- 23 
(1.1) 

18 
(0.8) 

47 
(1. 9) 

66 
( 1.6) 

73 
(0.9) 

68 
(0.5) 

25 

-167 
(2.5) 

-106 
(2.4) 

-:54 
(1.5) 

- 13 
(0.3) 

18 
(0.3) 

38 
(0.5) 

47 
(0.4) 

45 
(0.2) 

30 

-214 
(2.3) 

-155 
(2.0) 

- 106 
(1.4) 

-il? 
(0.8) 

-37 
(0.4) 

- 18 
(0.1) 

-9 
(0.1) 

-11 
(0.0) 

In Table 5 are listed the computed values of the vertical 
component of curl H (see Equation (20)), with the modulus 
of its t value in brackets. The t value is the value of the curlzH 
estimate divided by its standard error. An estimate is 'statis
tically significant' at the 5 percent level whenever ltl is larger 
than 2.0. It will be noted that only in two small areas can the 
curl be considered significantly non-zero. Of course, the test 
that curlzH = 0 is not a very powerful one, in a statistical 
sense, because of the type 2 error mentioned in the previous 
section. That is , the hypothesis that curlzH = 0 may be 
rejected with only a 5 percent chance of being wrong, but 
cannot be accepted with the same degree of confidence. 

An appendix is included giving 3rd degree estima tes of the 
geomagnetic elements U, V,Z,D,H,X, Y,! and F, the vertical 
gradients of X, Y,H and Z, and the vertical component of curl 
H. The angle I is the inclination of the total field vector F 
relative to the horizontal, and the vertical gradient of H is 
calculated from 

aH =i[ X QX + y .a...t.] az H az az 
The other components have been defined previously. 
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Appendix 

Estimates of Severa! Geomagnetic Quantities, 
Calculated from 3rd Degree Polynomial 

Vertical gradients (DX, DY, DH, DZ) of X, Y, H and Z are in gammas per kilometre, and vertical com
ponent of curl H (CURL) is in milliamps per square kilometre. 
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A THREE-COMPONENT AEROMAGNETIC SURVEY OF THE 
NORDIC COUNTRIES AND THE GREENLAND SEA 

W. HAN AFORD AND G. V. HAIN ES 

ABSTRACT: In 1965 the Dominion Observatory 's airborne magnetometer surveyed Iceland , northem Greenland , the 
Greenland Sea, and also Denmark, Norway, Sweden and Finland. The survey was sponsored jointly by Canada and the four 
countries of northem Europe. A gyro-stabilized fluxgate magnetometer recorded the three geomagnetic elements D, H and 
Z in continuous analog form and also produced averages computed over 5-minute intervals of time. Total intensity F was 
measured by a proton precession magnetometer. Corrections for the magnetic field of the aircraft, determined from six 
calibration 'swing' flights , were applied to the observation s, and a 3rd degree polynomial was fitted to the results. The 
residuals revealed that throughout many survey flights the aircraft's magnetism differed considerably from the mode which 
was prevalent during calibration swings. Residual-derived estimates of the aircraft field error peculiar to each flight 
indicated several distinct modes of aircraft magnetism , and the data were corrected accordingly. A comparison of 
observations at 70 flight path intersections yielded standard errors of 0.39° in D, 57 -y in H, 42 -y in Z and 37 -y in F, for 
the 5-minute averages over northem Europe and the Greenland Sea. Corresponding standard errors in the Iceland area were 
estimated at 0.42° in D, 86 -y in H, 52 -y in Z and 52 -y in F. 

RÉSUMÉ: La Direction des observatoires a effectué en 1965 , à l'aide d 'un magnétomètre aéroporté, un levé au-dessus de 
l'Islande, la mer du Groenland, le nord du Groenland, le Danemark, la Suède et la Finlande. Le Canada a entrepris l'étude 
en collaboration avec les quatre pays du nord de l'Europe. Un magnétomètre fluxgate gyrostabilisé a enregistré les trois 
éléments géomagnétiques D, H et Z sous forme analogique continue et a produit aussi des moyennes calculées à des 
intervalles de cinq minutes. On a mesuré l'intensité totale F à l 'aide d'un magnétomètre à précession protonique. Les 
corrections pour le champ magnétique de l'avion, déterminées à partir de six vols de calibrage, ont été appliquées aux 
observations, et les résultats ont été rédigés sous forme d'un polynôme du 3e degré. Les valeurs résiduelles ont démontré 
qu'au cours de plusieurs vols de mission le magnétisme de l'avion différait considérablement de celui qu'on retrouvait 
durant les vols de calibrage. Des estimations provenant de ces valeurs résiduelles et portant sur l'erreur de champ 
magnétique de l'avion à chacun des vols ont indiqué qu'il y avait plusieurs types distincts de magnétisme de l'avion , et on a 
donc corrigé les données en conséquence. Une comparaison des observations effectuées à 70 intersections de trajectoires de 
vol a donné des erreurs moyennes de 0.39° en D, 57 -y en H, 42 -y en Z et 37 -y en F pour des périodes moyennes de cinq 
minutes au-dessus du nord de l'Europe et de la mer du Groenland. Les erreurs correspondantes pour la région de l ' Islande 
s'établissaient ainsi: 0.42° en D, 86 -y en H, 52 -y en Z et 52 -y en F. 

Introduction 

As a contribution to the World Magnetic Survey project, 
the governments of Denmark, Norway, Sweden and Finland 
arranged with Canada to undertake an airborne three
component geomagnetic survey of the four Nordic countries 
and their adjacent waters. This survey was carried out in the 
autumn of 1965 with the Dominion Observatory's airborne 
magnetometer, which was flown in a chartered DC6 aircraft. 
The survey crew consisted of five members of the Dominion 
Observatory staff, assisted by one observer from Finland and 
another from Sweden. The flight lines of this survey are 
indicated in Figure 1. 

Canada also conducted two additional surveys in adjoining 
areas as indicated in Figures 2 and 3. The three surveys were 
carried out consecutively in one combined airborne operation. 

Average spacing of the flight lines in the Nordic survey 
(Figure 1) and in the lceland survey (Figure 2) was 20 nautical 
miles or 37 km and the average flight altitude was 3 km above 
sea level , whereas the flight lines of the Greenland Sea survey 
(Figure 3), which extended from the coast of Norway to the 
west coast of Greenland, were separated by 100 nautical miles 
or 185 km, on the average, and the flight altitude was usually 
5 km . 

117 

Magnetometers and Data Acquisition 

The airborne magnetometer's gyro-stabilized fluxgate 
sensors continuously measure three elements of the magnetic 
field within the fuselage of the aircraft: horizontal intensity 
H*, vertical intensity Z* and an angle Dg*, which corresponds 
to magnetic declination, but is measured with respect to a free 
gyro rather than true north. The asterisk indicates contamina
tion from aircraft magnetism. This information is recorded in 
analog strip-chart profiles and is also averaged automatically 
over successive 5-minute intervals of the flight (Serson, et al ., 
1957; Hannaford, et al., 1967). At the end of each 5-minute 
interval the average value of each component is presented on 
the visual read-out of a digital counter, and is logged by the 
operator. These 5-minute averages apply to segments of profile 
approximately 35 km in length and serve as a convenient basis 
for handling and smoothing data. 

The conventional declination D* is obtained by taking the 
sum of the recorded angle Dg* and the azimu th of the 
directional gyro's reference axis. The latter varies with time 
and geographical position and is determined throughout the 
flight by frequent astronomical bearings taken with a stabiliz
ed periscopic sextant. A smooth curve is fitted to the observed 
values of gyro azimuth plotted versus time, to give a 
continuous direction reference for declination . 
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FIGURE 2. 

Fligh t lin es of the 
Iceland survey. 
Flight numbers are 
circled on each 
Jine and arrow
heads indicate the 
direction of traveL 

2e· 

2e• 

t-- ----+ 

A Barringer AM 101 A proton-precession magnetometer 
was also installed in the aircraft with the proton sample and 
pick-up coi! located in the end of a hollow boom which 
extended 3 1 /2 metres from the rear of the fuselage (Figure 4 ). 
Values of total intensity F were recorded once per second 
except during flights 1 to 5 which occurred before electrical 
grounding problems were solved. Analog records of F were 
manually scaled and averaged over the same 5-minute intervals 
as mentioned above. 

Navigation 

To obtain the best possible accuracy in determining the 
geographical position of the aircraft at any time during the 
surveys, two navigators operated through each flight. Naviga
tion equipment specially fitted to the aircraft consisted of a 
Doppler unit which indicated ground speed and drift angle, a 
computer to integrate ground speed and resolve the distance 
travelled into miles along and across a track selected with 
respect to the directional reference gyro ( unfortunately this 
computer was not functioning for most of the flights) , and a 
Decca unit to receive any channel of the four Scandinavian 
chains. Useful Decca navigation was confined to coastal areas 
of Scandinavia, the coverage amounting to perhaps 15% of the 
Nordic survey area. The aircraft was also equipped with Loran 
A, which proved particularly useful during the Greenland Sea 
survey. 

2•• 20· 16° 

DIVISION OF GE"OMAGNETISM 

AIRBORNE MAGNETIC SURVEY 

!CELANO, 1965 
~-1---t---1 FLIG HT NU MBE-R -~ 

FLIGHT LINES TOTAL 8200 MILES 
SCALE 

0 100 
STAT. MILES 

20• 16° 

Navigation over land was based mainly on map reading, 
and position fixes were obtained every 15 to 20 minutes, i.e., 
every 120 km on the average. Navigation over sea and ice was 
based mainly on astro observations and position fixes were 
obtained every 25 to 30 minutes, averaging 190 km between 
fixes. Positions were estimated wherever changes in aircraft 
heading or wind component diverted the track from a straight 
line between fixes and wherever significant changes in ground 
speed occurred. Ali of these positions, together with a record 
of flight altitude were listed in the navigator's report, from 
which geographical co-ordinates at the centre of each 5-minute 
averaging period were determined by interpolation along a 
great-circle path. 

Estimates of the average error in position fixes are given in 
the navigator's report as 1/2 nautical mile (nm) over land, 1 
nm over the Norwegian Sea sou th of lat. 75° N, and 2 1 /2 nm 
over Greenland and the five most northem flight lines across 
the Greenland Sea. The maximum errors are estimated to be 
twice as large as the average. 

Calibration Swing Procedure 

Of ail other errors affecting the accuracy of the survey 
results the largest are those arising from uncertainty in 
determining the contributions from magnetic material and de 
electrical currents in the aircraft, especially the latter. 
Throughout the survey operation seven calibration flights were 
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DOMINION OBSERVATORY 
DIVISION OF GEOMAGNETISM 

AIRBORNE MAGNETIC SURVEY 1965 
FLIGHT UNES TOTAL 30,200 MILES 

FLIGHT NUMBER ---%----
0 500 

STATUTE MILES 

o· 

FIGURE 3. Flight lines of the Greenland Sea survey. Flight numbers are circled on each line and arrowheads indicate the 
duection of travel. 

11 9 

made to detennine the magnetic fields of the aircraft . Each 
calibration flight or 'swing' consists of at least eigh t passes over 
a chosen check point where the Earth's magnetic field is 
accurately known. The passes may be grouped in pairs so that 
each pair differs in heading from the others by approxirnately 
90° or 180° . Each pass requires a 15-minute, straight-line 
approach to the check point to provide ample time for the 
vertical stabilization system to recover from deflections caused 
by acceleration forces which act during the tum at the end of 
each run. Notwithstanding such measures a single pass is often 
unsuccessful because of sustained air turbulence and moderate 
adjustments in the aircraft heading. The results of a swing 
depend upon a comparison of the D, H and Z values at ground 
level with the D*, H* and Z* values measured in the aircraft at 
the moment when it is above the check point. It is essential 
that the area within a 10-krn radius of the check point be free 
from magnetic gradients larger than a few gammas per km, 
since it is practically impossible to arrive directly above the 
check point on every pass . The first swing attempted in 

FIGURE 4. The proton precession detector is hou sed in the rear of 
the !ail extension on the aircraft . 
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Europe was carried out in flight No . 6 over the magnetic 
observatory at Sodankyla, Finland. The proximity of a 300 'Y 
anomal y which typifies the magnetic character of the area led 
eventually to the entire results of this swing being discarded . 
Subsequent swings were flown over Voltti in Finland at 
latitude 63° J 8' N, longitude 22° 46' E, near the centre of a 
magnetically flat area which extends at least 20 km in any 
direction from the check point. Ground level values of the 
magnetic field components were determined for the swings at 
Voltti by C. Sucksdorff of the Finnish Meteorological Office . 
The survey operation began and ended with a flight over a 
selected area in Canada, surrounding St. Rosaire at latitude 
46° 50' N, longitude 70° 24' W. 

Swing Calculations and Results 

For determining the magnetic vector contribution from 
sources in the aircraft, the magnetic field at the detectors is 
resolved into three orthogonal components in a co-ordinate 
system which is fixed with respect to the aircraft as follows : 
P~omponent, forward along the fore-and-aft axis of the 
aircraft; Q~omponent , to starboard in the port-and-starboard 
direction ; and R~omponent, downward and normal to the 
plane of P and Q, coinciding with the vertical when the aircraft 
is in level flight . Using an asterisk to denote the combined 
geomagnetic and aircraft fields , the latter may be described by 
three equations: 

P"-P = [ (H*-H)-h] cos "1*m + H*[(D*-D) -d] sin "1*m (1) 

Q*-Q =H*[(D*-D) -d] cos "1*m -[(H*-H) -h] sin "1*m (2) 

R *-R = (Z*-Z) -z (3) 

where 'Ir: = magnetic heading of the aircraft, d is a constant 
combining the misalignment of the sextant, misalignment of 
synchros and other apparent displacements of the zero in the 
declination system of the magnetometer , and h and z are 
similarly attributed to instrumental errors amounting to a 
constant part of the observed values. 

The following assumptions are implicit in Equations 
(1),(2) and (3) : (a) There is no significant contribution from 
magnetization induced by the geomagnetic field. (b) A 
correction is made for the vertical gradient in H and Z between 
ground level and flight altitude. (c) D*-D is a small angle, i.e. , 
(P*-P)2 + (Q*-Q)2<<H2. 

Assumption (a) is based upon rigorous analysis of both the 
induced and permanent fields of DC6 and similar aircraft, and 
also upon the absence of any indicated 180° periodicity in 
the plots of (D-D*) vs. 'Ir" m and (H-H*) vs . 'Ir* m (Figure 5). 

Corrections for the vertical gradients over Voltti and St. 
Rosaire were applied in accordance with assumption (b). These 
are discussed in a later section. 

Assumption ( c) is val id since the horizontal component of 
the aircraft's magnetic field is approximately 120 'Y · 

A total of 38 passes yielded acceptable data for least
squares solutions of the equations 

D*-D =d +(~sin "1:'r, + AQ cos w:n),/ H* (4) 

H*-H =h +~cos "1:'r, -AQ sin w:"r, (5) 

Z *-Z = t:,,R (6) 

to obtain the values : d = -2.6°, h = + 45 'Y, M = + 27 'Y, .t.Q 
= + 112 'Y , and M = + 50 -y . 

In Equation (6) the assumption is made that z = 0, since 
the instrumental error in Z * cannot be distinguished from the 
effect of aircraft magnetism. No error is introduced by this 
assumption when the Z~orrection is applied since it serves as a 
total correction for both effects. 

The corrections .t.D, .t.H and .t.Z are added to D*, H* and 
Z *, respectively, and are given by the equations 

AD =-d-(~ sin '11:'r, + AQ cos "1~) / H* 

AH =-h - ~ cos "1~ + AQ sin "1~ 

AZ =-t:,,R 

(7) 

(8) 

Figure 5 shows the computed curves of .t.D, .t.H and .t.Z 
vs. 'Ir* m and also the individual values of (D-D*), (H-H*) and 
(Z-Z*) from which the curves were derived . 

The 38 differences between the .t.D curve and the observed 
points (D-D*) have a standard deviation, SAn= 0.15° . 
Similarly the values of (H-H*) - .t.H and (Z-Z *) - .t.Z have 
standard deviations, SA H = 34 'Y and SA z = 48 'Y, respectively. 
These figures may be taken as an estimate of the accuracy of 
instantaneous D, H and Z values obtained from the fluxgate 
magnetometer under most favourable flight conditions and 
corrected in accordance with swing calibration results. 

The scatter in (Z-Z *) values is relatively high compared 
with that of (D-D*) and (H-H*) , and especially so since one 
should expect SA z to be smaller than SA H by a factor of H/Z 
(approximately 0 .28 at Voltti) if the errors are caused by 
deflections of the vertical reference system. Unfortunately the 
aircraft's magnetic field does not remain constant, and larger 
changes in the vertical component account for the discrepancy. 

However, because the proton magnetometer is an in
dependen t system providing virtually continuous values of 
total intensity, the survey measurements are effectively re
dundant in one component. Furthermore, the aircraft field is 
much smaller at the end of the tail-stinger where the proton 
sample is located, and the changes are consequently much 
smaller also. In evidence of this fact, the swing-derived 
correction for aircraft field at the proton sample, in gammas, is 

AF =4 + 5 sin "1~ + 1 cos "1~ 

with a standard deviation of 9 'Y· These figures are derived 
from the 40 values of F*p observed on al! swing passes in which 
the proton magnetometer was functioning. No passes were 
rejected since the direction reference system is not involved. 

It is possible then to obtain a more accurate value of Z 
using the equation 

Z},=(Fj, +AF)2 -(H• +AH)2 (10) 
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For example, from the 30 swing passes which provide values of 
both H* and F*p with which Zp can be calculated, Z - Zp = 
1 r and the standard deviation of the 30 samples is 16 r as 
compared with S 6 z = 48 -y. Consequently the 5-minute 
averages of vertical component as listed in the appendix have 
been derived from H* and F*p, whenever both are available . 

Residual-derived Corrections 

While the aircraft's magnetic field was apparently more 
stable in the horizontal component than in the vertical 
component during the swings, an analysis of the swing-corrected 

survey data presents clear indications that during some 
survey flights the transverse aircraft component t:!.Q was 
different from the swing-derived value by as muchas 180 'Y· 
The same condition existed in the forward component t::J' , but 
to a lesser degree . To analyze the resulting errors , 3rd degree 
polynomials were fitted to the swing-corrected survey data 
over each of the three survey regions (Haines, 1968) . For
tunately the direction of flight is reversed from one flight line 
to the next , and the coefficients of the polynomials are not 
significantly affected by the heading errors. The polynomial 
fields were subtracted from the swing-corrected data and the 
residuals along the various flight lines were examined for 
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Table 1 

UMBER OF RESIDUALS A D RMS VALUES 

rms t.U 
rms t.V 

No. of Residuals 

Scandinavia 

163 -y 

120 -y 

1372 

lccland 

195 -y 

174 -y 

287 

Greenland Sea 

143 -y 

120 -y 

767 

averages are then converted into components U and V by the 
relations 

U = H cos (D - À + >-o) and V= H sin (D - .,._ + Ào) 

FIGURE 6. Orientation of the aircraft-field magnetic vectors P and Q, 
and the polynomial reference field vectors U and V, with 
respect to Greenwich Grid. 

where À = east longitude, and Ào is the eastward (clockwise) 
angle from the +U axis to the direction of the Greenwich Grid 
North on a polar stereographic projection (see Figure 6). A 
smoothed version of the horizontal geomagnetic field may 
then be expressed as a fonction of polar steoreographic 
coordinates u and v, by 3rd degree polynomials UR (u,v) and 
V R (u, v) which are fitted to the values of U and V, 
respectively, by the method of least squares. When the 
reference field is removed by subtraction the residual com
ponents are D.U = U - UR and D. V= V - VR. The number of 
residuals in each component, and their rms values, are given 
for the three survey areas in Table 1. 

systematic effects which could be correlated with heading of 
the aircraft. 

In attempting to correlate residuals with aircraft mag
netism it is most convenient to adopt horizontal reference axes 
U and V, chosen so that Vis parallel to the flight lines and U is 
perpendicular to them. The swing-corrected values of D and H 
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When the forward component of aircraft field l:lP is greater 
than the swing-estimated value by an amount 8P. then values 
along the t:i V profile are increased by the amount 8P if the 
aircraft is travelling in the + V direction, and decreased by the 
amount 8P if the aircraft is travelling in the -V direction . Thu s 
if 6.V is the mean 6.V residual of a single profile , and a 
subscript + or - indicates the direction of fligh t, then 8P ~ + 
t:i V+ and 8P ~ - t:i V-. A similar consideration leads to 8Q ~ 
-6.U+ and 8Q ~ +6.U _ since Q and U are opposite vectors 
when the aircraft is facing the +V direction . 

Figure 7 shows two adjacent profiles of the 5-minute 6.U 
averages. This pair was selected from the Iceland survey for 
illustration because the indicated 8Q aircraft field is com
paratively large. The positive displacement of the westbound 
profile and negative displacement of the eastbound profile are 
clearly seen. The mean residual 6.U is represented by a 
horizontal line drawn at the mean level of each profile and 
centred within a band whose width is plus and minus the 
standard deviation of the mean S(t:iU) . If n is the number of 
5-minute averages taken along the profùe, then S(t:iU) = 
S(t:iU)/yn. Sirnilarly the reference field UR is represented by a 
horizontal line at the zero level , and the area immediately 
above and below it is bounded by a symmetrical pair of gentle 
curves representing ± S(U R ), the standard error of the 
least-squares estima te of UR. 

The quantity S(UR) is a function of data density and 
position, being a minimum in the central part of each survey 
area and increasing toward the edges (see Haines , 1968). ln 
Figure 8 the values of S(U R) in the lceland survey are a are 
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indicated by contours, and the location of the two flight lines 
represented in Figure 7 is also shown . As indicated in both 
Figures 7 and 8, the relevant cross sections of UR have 
standard errors of estima te which vary from 3 5 'Y at the centre 
to approximately 70 'Y at each end. For the Greenland Sea and 
Nordic reference fields S( UR) is generally Jess than 15 'Y 
except near the edges of the survey area, as shown in Figures 9 
and 10. The patterns of S( V R) distribution are similar to th ose 
of S(UR) , and values of S(VR) may be obtained from the 
contours of Figures 8, 9 and 10, by applying multiplication 
factors of 0.89, 0.84 and 0.74, respectively. These factors are 
simply the ratios of rms ~V/ rms ~U. 

The least-squares regression is based on a sufficiently large 
number of profiles that the error of estimate S(UR) is virtually 
independent of the data of any single profile. In other words, 
if one profile had been omitted from the least-squares 
solution, the corresponding reference-field error S(UR) would 
not have changed significantly. In this sense the standard 
errors S(~U) and S(UR) may be considered as independent 
and may therefore be combined to obtain the standard error 
of estimate in oQ, which is then 

for a single flight-line profile. A sirnilar consideration of the 
profiles and the reference field's V-component VR leads to the 
expression S(oP) =y S2(~ V)+ S2(VR) for the standard error 
of estimate of the uncorrected component oP in the forward 
direction. 

When the number of flight lines completed in one day's 
flying (one flight) is N > 1, the individual values of oP and oQ 
for each line are averaged to obtain a single pair of values oP 0 
and oQ0 for that flight. ln obtaining the mean for an entire 
flight,each one ofthe individual valuesoQ" oQ2, ..... , oQN 
is weighted by the inverse of its variance, so that 

N 
L oQ; / S2(oQ;) 

5Qo =i==l N 
L 1 / S2(oQ;) 

i=l 

The difference between a weighted and unweighted mean 
in the values of oP O and oQ0 is generally less than 5 'Y, but 
exceptions arise when flight lines differ considerably in length 
and when a large portion of one flight line occupies a zone 
near the perimeter of a survey area. 

The standard error of estimate of the weighted mean oQ0 
is 

S(oQo) == 

N 
L (oQ; - oQo)2 / S2(oQ;) 1/2 

;=1 

N 
(N-1) L 1 / S2(oQ;) 

;=1 

(11) 

Table 2 

VALUES OF oPo AND oQo AND STANDARD 
ERRORS OF ESTIMATE 

Flight oP0 S(oP0 ) 5Qo S(oQ 0) 

No. 'Y 'Y 'Y 'Y 

5 - 42 1 + 79 50 
7 + 50 12 + 44 16 
8 + 5 23 - 44 38 
9 + 13 5 - 42 29 

10 - 44 14 + 72 20 
Il - 41 16 + 61 18 
12 - 41 18 + 135 59 
14 - 25 11 + 7 9 
15 - 68 22 + 10 11 
16 + 14 6 + 52 118 

17 - 1 14 + 68 19 
18 - 6 26 + 27 65 
19 6 8 + 9 34 
21 + 3 24 + 38 50 
22 - 0 9 + 77 18 
23 + 22 46 + 44 33 
24 - 64 31 + 106 17 
25 - 65 17 + 132 15 
26 - 57 19 + 141 17 
27 - 6 39 + 182 22 

28 + 14 20 + 174 8 
29 - 41 38 + 115 22 
30 - 80 31 + 72 31 
31 - 50 17 + 63 23 
35 + 66 18 + 11 28 
36 + 84 19 + 38 21 
37 + 29 19 + 28 22 
38 + 42 17 + 35 17 
40 + 11 20 + 37 21 

and similarly the standard errer of estirnate of oP0 is 

N 1/2 L (5P; - oP0)2 / s2(5P;) 

S(oPo) = ;=1 

N 
(12) 

(N-1) L 1 / S2(oP;) 
;=1 

In Table 2 the values of oP0 , oQ0 and their standard errors 
of estimate S(oP) and S(oQ) are given for all the survey flights . 
It is evident from the figures in columns 2 and 4 that the 
changes experienced by the aircraft's magnetic field cover a 
range of 150 'Y in the P component and 220 'Y in the Q 
component. Standard errors are between O and 35 gammas in 
most of the estimates, and the few exceptions apply invariably 
to flights which traverse very broad anomalies, orthose which 
border a survey area. The two histograms in Figure 11 show 
the distribution of the 29 survey flights with respect to 
residual-derived aircraft field estimates oP0 and oQ0 . Each 
flight is represented by a square block and identified by flight 
number. It is quite apparent in Figure 11 that the flights are 
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not distributed evenly along the scales of oP0 and 6Q0 , but 
tend to cluster in groups as if the aircraft field assumed certain 
preferred values in both the forward and starboard com
ponents. Sorne electrical loads in various combinations would 
explain such a pattern of magnetic modes associated with the 
aircraft. The apparent grouping of flights is fairly well defined 
on each of the histograms and the separation between central 
values of adjacent groups is about 35 -y. lt is rather doubtful 
that the actual aircraft-field error would assume a different 
value for each one of the 29 survey flights. In any case the 
accuracy of residual derived estimates does not warrant the 
application of 29 different corrections, one for each flight. On 
the other hand the standard errors S(oP0 ) are generally small 
enough that one may consider the oP values within a se/ected 
30 -y or 40 -y range as being estimates of the same P-component 
error. There are similar indications of a quantized error in the 
Q-component. lt is reasonable then to suppose that several 
definite modes of aircraft magnetism did exist during the 
survey, and that each mode may be distinguished from the 
others by the foregoing analysis of residuals. Furthermore, the 
particular mode which is prevalent during a given flight can in 
most cases be easily identified. 

These conclusions are of course based upon the assump
tion that the contributions from local anomalies are random 
along any flight line . If a systematic trend is imposed upon the 
residuals by the presence of an anomaly which extends over a 
large segment of profile, the basic assumption is invalid and 
the residual means can yield a very poor estimate of the 
aircraft-field error. When an extensive anomaly appears as a 
similar pattern on two adjacent flight lines which were flown 
in opposite directions, the anomaly's contribution tends to 

10-garnma incre-
130 150 170 190 ments. Arrows in-

0 0 
dicate chosen values 
of the correction 
factors 6P and 6Q. 

cancel out in taking the mean estimate oP0 or 6Q0 . Conse
quently the error of estimate in values of oP0 and oQ0 is 
increased inasmuch as the pattern of a large anomaly changes 
in length or amplitude from one flight line to the next. When 
the residual profiles are plotted on a map, as in Figures 12 to 
14, the large and widespread anomalies become apparent. Such 
an anomaly extends over an area approximately 400 km long 
and 200 km wide, centred in Sweden at about 62°N, 13° E. It 
was traversed several times by fligh ts 12, 21, 15 and 16, and an 
adverse effect on the oQ0 estimates can be seen in the 
relatively large standard error S(oQ0 ) associated with flights 
12, 21 and most of ail 16. Before assigning a correction factor 
in such cases the relevant U or V residual profiles were 
carefully examined to assess the amount of bias in the 6Q0 or 
oP O estima te. 

The survey flights were sorted into seven groups as 
suggested by the oQ0 histogram, and within each group the 
mean of the oQ0 values was obtained. This group mean , 
identified by the symbol oQ, is the value applied within the 
group to compensate for error in the swing-derived estimate of 
the aircraft's transverse magnetic component LiQ. In the 
sorting process some flights appear between two clusters on 
the histogram, and a choice must be made as to which group 
such a flight should be assigned. The decision was then based 
on the statistical test (see Crow, et al., 1960): 

(13) 
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wherein the value obtained for the statistic y indicates the 
significance Ievel at which the two means Xi =.L LX; and x2 = 
l m1 
m

2 
LX; can be accepted as estimators of the true mean of one 

population, when the standard deviation of the x; and x; are 

o 1 and o2 , respectively. Applied to the oQ0 weighted means as 
a criterion for grouping, expression ( 13) receives the following 
substitutions: Xi = oQ0 of the flight being tested, x 2 = oQ0 of 
the flight nearest the mean value oQ0 of one of the two 
adjacent groups, oifm 1 = S (oQ0 ) of the flight being tested, 
and o~/ m2 = S (oQ0 ) of the corresponding oQ0 which replaces 
x2 . After comparing an uncertain flight with one which best 
represents the oQ0 group immediately above it, and then with 
one which best represents the group immediately below, the 
flight in question is assigned to the group which corresponds 
to the lower value of y in the test (13). 

Residual-derived corrections were determined for the 
forward component by a similar process of sorting and 
averaging oP0 values within each group. Five oP0 groups were 
obtained, and the corresponding mean values oP are indicated 
by five arrows below the oP scale in Figure 11. The seven 
values of oQ are also shown by the location of arrows along 
the oQ scale. 

The appropriate values of oP and oQ for each flight were 
then applied in the equations 

and 

6D (in radians) =-(1/H*) (6P sin 'Il~ + 6Q cos 'Il~) 

6H =-6Pcos win +6Q sin win 

where oD and oH are the residual-derived corrections applied 
to D* and H *, respectively (in addition to ~D and ~H 
obtained from swing results). No residual-derived corrections 
have been applied to the final Z values since they were 
generally calculated from the more reliable proton magneto
meter observations, F p, and the residual-corrected H values, as 
in Equation (10). 

The question arises as to whether the calibration swings 
could have been eliminated, and the aircraft field corrections 
determined entirely on the basis of residuals. The swing
derived corrections serve as a fust approximation in removing 
the heading-dependent errors from the original data, and a 
smaller standard error is thereby achieved in the subsequent 
residual-derived estimates of aircraft magnetism. The reduction 
in S(oQ), for example, is easily seen in the case of Greenland 
survey flights which are entirely spent on one flight line. The 
original uncorrected data would yield residual-based estima tes 
of the aircraft Q-component with standard errors roughly 60% 
greater than those obtained with swing-corrected data. Under 
such circumstances the resolution of the residual analysis 
becomes too coarse to distinguish between errors that differ 
by as little as 30 or 40 gammas. Furthermore the constant 
errors which are independent of aircraft heading can not be 
detected by analysis of residuals and these errors amounted to 
2.6° in D and 45 -y in H, according to swing results. 

Corrections for Vertical Gradient 

For the comparison of calibration flight measurements 
with corresponding values at ground level, the vertical 
gradients at Voltti and St. Rosaire were calculated on the basis 
of the following equations: 

ax/3, = -(1/a) (X - az/ae) (14) 

av/a, = -(1/a) (V + cosec e az/a">-..) (15) 

az/ar = - (1/a) (22 + X cote + axtae - cosec e av /a">-..) (16) 

where X, Y and Z are the conventional north, east and vertical 
geomagnetic components, 8 is colatitude, ;\ is east longitude, r 
is radius, and at the earth's surfacer= a. 

Equation (16) follows from Maxwell's equation div F = 0, 
and Equations (14) and (15) follow from the assumption that 
the horizontal component of curl F is equal to zero. Local 
gradients along the flight path were scaled from the con
tinuous strip-chart profiles recorded during calibration flights, 
and these were resolved to obtain the values of ax/ae, aY /aX, 
az;ae, and az/aX which were inserted in Equations(l4), (15) 
and (16). The corrections so determined for Voltti amount to 
14 -y in H and 53 -y in Z at an altitude of 10,000 feet (3050 
metres). 

However, the appended survey data have been corrected 
from flight altitude to sea level on the assumption of an 
inverse-cube diminution of field strength. ln using this latter 
method, the observed local values of X, Y and Z are applied in 
the equations 

ax / a, = -JX/a 

av/ a, = -JV/a 

az / a, = -32/a 

(17) 

(18) 

(19) 

so that nondipole contributions to the field are taken into 
account, but the assumption is made that these contributions 
also diminish as 1/r3. At 10,000 feet over Voltti the 
inverse-cube corrections are larger (by 5 -y in H and 17 -y in Z) 
than those based upon local gradients at flight altitude inserted 
into Equations (14), (15) and (16). The 'local gradient' 
method was considered more reliable over the swing areas 
which were specially chosen for the absence of local 
anomalies, unlike the survey areas in general, where local 
magnetic sources create ground-level gradients very different 
from th ose at fligh t altitude. Haines (1968) has shown that 
average errors in reducing ail the airborne measurements to sea 
level by the inverse-cube method are less than 5 -y in X and Y, 
and less than 10 -y in Z. 

Smooth reference fields were considered as a basis for 
deriving corrections to sea level in accordance with Equations 
(14), (15) and (16) (Haines, 1968; Anon., 1967). However the 
comparative differences are negligible, and the inverse-cube 
correction was chosen here because it is easily applied, and 
may of course be easily removed if so desired. 
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Survey Results 

With all corrections for aircraft magnetism and flight 
altitude applied, the 5-minute averages are listed in the 
Appendix. These data were applied to a second regression 
process of least-squares fitting to a 3rd degree polynomial, and 
the residuals in D, H and Z for the three survey areas are 
indicated by profiles in Figures 12 to 20 inclusive. The rms 
values of these residuals are listed in Table 3 along with the 
corresponding rms values obtained from the first regression. 
The residuals related to the horizontal geomagnetic vector are 

Table 3 

RMS RESIDUALS OF 5-MINUTE A VERAGES 
FROM 3rd DEGREE POLYNOMIAL 

D H z u V 

Nordic Survey 
Regression 1 0.7° 117 'Y 157 'Y 163 'Y 120 -y 

Regression 2 0.6 111 159 140 111 

Iceland Survey 
Regression 1 1.0 142 125 195 174 
Regression 2 0.5 147 124 113 119 

Greenland Sea Survey 
Regression 1 0.9 125 114 143 120 
Regression 2 0.8 109 114 112 96 

Regression I applies to swing-corrected data. Regression 2 applies to 
swing-correc ted and residual-corrected data. 
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FIGURE 16. Iceland survey Horizontal Intensity profiles of the 
5-minute average residuals. 
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average residuals. 
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reduced by the application of residual-derived corrections , 
especially for the lce land survey in which the aircraft 
magnetism was extreme. llowever the reduction is not 
apparent in the lceland rms H residual since it includes H 
measurements which were made outside the actual survey area, 
where the refcrence fie ld does not fit weU , and these same H 
measurements could not be used in the deterrnination of 
polynomial coefficients because simul taneous values of D wcre 
missing due to overcast. 

A comparison of the en tire survey data with a 10th degree 
spherical harmonie mode! (Cain's mode! GSFC 12/66 Set 1 
Rounded) was made by Goddard Space Flight Center , and the 

rrns differences obtained were 1.0° in D, 126 'Y in H, and 151 

'Y in Z . 
To test the total accuracy of the data, instantaneous values 

were compared at 70 points where two flight paths intersect. 
Five-minute averages centred about these points were also 
compared , and rms values of the discrepancies are listed in 
Table 4. Ali 15 flights which make up the Nordic survey and 
three flights from the Greenland Sea survey are involved in 
these comparisons. Assuming that the intersection values are a 
random sampling of the data from both surveys , the standard 
error of a single value is obtained when the rms discrepancy is 
divided by fi, since each discrepancy is the combined error 
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FIGURE 19. Greenland Sea survey Horizontal Intensity profiles of the 5-minute average residuals. 

of two observations. Standard errors so obtained are also listed 
in Table 4. Since the average intersection value of H is 
approximately 13500 gammas, the standard error in D is 
equivalent to 99 'Y for instantaneous values and 92 'Y for 
5-minute averages. These compare unfavourably with the 
corresponding errors in H, 73 'Y and 57 'Y, respectively. 
Declination measurements are less accurate for two reasons: an 
error in navigation or timing results not only in a mistaken 
intersection point but also in an erroneous azimuth reference, 
and in addition the relative complexity of the magnetometer's 
D system allows more instrumental error. 

In the comparison of intersecting 5-minute averages, equal 
values should not be expected unless the gradient is constant 
along both 5-minute segments, or the field possesses a circular 
symmetry about the point of intersection. Nevertheless the 
agreement is significantly better between H averages than 
between instantaneous H values, and in D, Z and F the 
comparison favours 5-minute averages, though not significant
ly. The effect of navigation errors may be reduced by the 
smoothing of the averaging process, but no significant correla
tion exists between the instantaneous discrepancies and the 
corresponding local gradients. In the range of geomagnetic 
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FIGURE 20. Greenland Sea survey Vertical Intensity profùes of the 5-minute average residuals. 

latitudes covered by the surveys, measurements of the H 
component are most sensitive to deflections of the gyro
stabilized sensors, but short-tenn wobbles of this kind would 
not affect the 5-minute averages. Therefore it is quite probable 
that deviations of the vertical reference are mainly responsible 
for the larger error in instantaneous values of H. 

The survey data were not corrected for daily variation or 
disturbance. However the intersection values were corrected in 
accordance with hourly means at Rude Skov, Lovo, Nurrnijarvi 
or Tromso. Distance to the nearest magnetic observatory was 
never greater than 320 km, and the changes effected in the 

discrepancy values ranged up to 0.2° in D and 35 'Y in H and 
Z. However the net result of corrections for disturbance was 
no significant change in the agreement at intersections. Rms 
discrepancies of disturbance-corrected intersection values are 
given in Table 4. 

None of the Iceland survey flights was involved in the 
preceding 70 intersections. Accuracy of the Iceland survey is 
considered separately because consistently bad weather impair
ed the navigation in that area, and also required the frequent 
use of aircraft de-icing equipment which contributes an 
additional aircraft-field error. Consequently, standard errors 
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Table 4 

RMS DISCREPANCIES AND STANDARD ERRORS 

D H 
(degrees) (gammas) 

z 
(gammas) 

F 
(gammas) 

Inst.• Av.• lnst. Av. Inst. Av. Inst. Av. 

Nordic and Greenland Sea Surveys - 70 Intersections 

Rms Discrepancy 
Rms Discrepancy, Corrected for Disturbance 
Standard Error of a Single Observation 

0.60 
0.62 
0.42 

0.55 
0.55 
0.39 

103 
104 

73 

82 
85 
57 

60 
58 
42 

59 
55 
42 

53 

37 

52 

37 

lceland Survey - 14 Intersections 

Rms Discrepancy 
Rms Discrepancy, Corrected for Disturbance 
Standard Error of a Single Observation 

*lnst. = instantaneous value : Av. = S-minute average. 

0.55 
0.59 
0.39 

obtained from 14 intersections around Iceland are larger in H 
and Z than those of the Nordic and Greenland Sea surveys. 
lceland intersection discrepancies and standard errors are listed 
in Table 4. Magnetograms from Leirvogur Observatory were 
used to correct the intersection values, but again the results are 
not significantly different (by the variance-ratio F-test). 

Half-minute averages in D,H,Z, and F representing profile 
segments approximately 3 km in length were scaled by hand 
from the continuous records, corrected for aircraft magnetism 
and altitude, and tabulated with the corresponding geo
graphical positions. The bulk of data thus obtained is 
extremely large when presented in tabulated form. However, 
residual profiles are being prepared for publication. 
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Appendix 

Airbome Geomagnetic Survey Data 
Ali magnetic results apply to sea level 

Explanation 

Flight number as listed on index maps 
Latitude in degrees and minutes (4558 N = 45° 58

1
N) 

Longitude in degrees and minutes (7757 W = 77° 57'W) 
Altitude in feet above sea level 
Greenwich mean time in hours and minutes (1445 = 14 h 45 m) 
Day 
Month 
Year 
Magnetic Declination in degrees and minutes (2054W = 20° 54

1
W) 

Horizontal lntensity in gammas (1 1 = 10-5 oersted) 
Vertical Intensity in gammas 
Total intensity in gammas 
Magne tic Inclination in degrees and minutes (7319 N = 73° 19

1
N) 

I = tan-1 Z/ H. 
Geographic North Component in gammas (X= H cos D) 
Geographic East Component in gammas (Y= H sin D) 

135 



F
L

 
L

A
T

 
L

O
\J

G
 

A
L

T
 

G
M

T
 

D
A

 
'1

0
 

YR
 

D
 

H
 

z 
F 

I 
X

 
y 

v
J
 °' 

5 
6

6
0

3
N

 
4

8
0

0
\-

/ 
1

5
0

0
0

 
5

3
0

 
1

9
 

C
9 

6
5

 
5

4
3

0
7

N
 

5 
6

6
1

U
N

 
47

15
1'

1 
1

5
0

0
(;

 
5

3
5

 
1

9
 

(.,
9 

6
5

 
4

4
3

8
W

 
9

7
1

0
 

5
4

2
2

9
N

 
5

5
0

9
1

 
7

9
5

1
N

 
6

9
1

1
N

 
6

8
 2

1
 \v

 
5 

6
6

1
8

N
 

4
6

2
9

t.
 

1
5

0
0

0
 

5
4

0
 

1
9

 
0

9
 

6
5

 
4

4
1

6
W

 
9

7
1

6
 

5
4

0
9

5
N

 
5

4
9

6
1

 
7

9
4

9
N

 
6

9
5

8
N

 
6

7
8

1
W

 
5 

6
6

2
:i

N
 

4
?4

3
v

-
1

5
0

0
0

 
5

4
5

 
1

9
 

C
9 

6
5

 
4

3
4

2
W

 
9

8
0

5
 

5
3

9
2

1
N

 
5

4
8

0
5

 
7

9
4

2
N

 
7

0
8

Q
/\

 
6 

7 
7 

31
, 

5 
6

6
3

1
/J

 
4

4
 ':l

 8
V1

 
1

5
0

0
0

 
5

5
0

 
1

9
 

(.,
9 

6
5

 
4

2
5

1
,1

 
9

8
6

5
 

5
3

8
3

1
N

 
5

4
7

2
7

 
7

9
3

7
N

 
7

2
2

1
N

 
6

7
2

1
W

 
:, 

6
6

3
4

N
 

4 
4 

1
4

 v;
 

1
5

0
0

0 
5

5
5

 
1

9
 

0
9

 
6

5
 

4
2

3
1

W
 

9
8

7
0

 
5

3
8

1
2

N
 

5
4

7
0

9
 

7
9

3
6

N
 

7
2

7
5

N
 

6
6

7
0

W
 

5 
6

b
3

8
N

 
4

3
3

0
,.

 
1

5
0

0
0

 
6

0
0

 
1

9
 

0
9

 
6

5
 

4
2

2
9

W
 

9
8

8
3

 
5

3
7

5
0

N
 

5
4

6
6

0
 

7
9

3
5

N
 

7
2

8
8

N
 

6
6

7
5

W
 

5 
6

6
4

2
1

\ 
4

2
3

7
v

. 
1

5
0

0
0

 
6

0
5

 
1

9
 

0
9

 
6

5
 

5
3

6
7

8
N

 
5 

6
6

4
7

N
 

4
1

4
4

 //
 

1
5

0
0

0
 

6
1

0
 

1
9

 
0

9
 

6
5

 
5 

3 
5•

. 
2N

 
5 

6
6

5
0

'1
 

4
0

5
1

w
 

1
5

0
0

0
 

6
1

5
 

1
9

 
0

9
 

6
5

 
4

0
3

7
W

 
9

9
9

4
 

5
3

4
7

1
N

 
5

4
3

9
7

 
7

9
2

5
N

 
7

5
8

5
N

 
6

5
0

7
W

 
5 

6
6

5
4

N
 

3
9

 5
 8

" 
1

5
0

0
0

 
6

2
0

 
1

9
 

0
9

 
6

5
 

4
0

3
1

W
 

1
0

C
2

6
 

5
3

3
4

0
N

 
5

4
2

7
4

 
7

9
2

1
N

 
7

6
2

2
N

 
6

5
1

4
W

 
5 

66
:>

7N
 

3
Q

0
4

" 
1

5
0

0
0

 
6

2
5

 
1

9
 

0
9

 
6

5
 

3
9

5
5

1
\'

 
1

0
0

7
7

 
5

3
1

1
6

N
 

5
4

0
6

4
 

7
9

1
5

N
 

7
7

2
Q

N
 

6
4

6
6

W
 

5 
6

7
0

0
N

 
3

8
 l 

J
"
 

1
4

9
0

0
 

6
3

0
 

1
9

 
0

9
 

6
5

 
3

9
1

9
,;

 
l 

G
 l 

6
8

 
'J

3
0

C
lN

 
5

3
9

6
8

 
7

9
0

8
N

 
7

8
6

6
N

 
6

4
4

3
W

 
5 

6 
7

0
 3

r,
 

3 
7 

1
9

,,
 

1
5

0
0

ü
 

6
3

5
 

1
9

 
0

9
 

6
5

 
3

8
2

2
W

 
1

0
2

4
0

 
5

2
8

3
3

N
 

5
3

8
1

6
 

7
9

0
2

N
 

8
0

2
9

N
 

6 
3 

5 
6\

v 
5 

6
7

0
6

i\
 

3
6

2
 7

., 
1

5
G

u
0

 
6

4
u

 
1

9
 

v
9

 
6

5
 

3
7

3
1

,1
 

1
0

3
2

1 
5

2
8

4
1

N
 

5
3

8
3

9
 

7
8

5
7

N
 

8
1

7
5

N
 

6
2

9
9

W
 

5 
6 

7
08

1,
 

3
5

3
6

Y
. 

1
5

0
0

0
 

6
4

5
 

1
9

 
C,

9 
6

5
 

3
6

 2
 81

-, 
1

0
2

6
1

 
5

2
7

8
2

N
 

5
3

7
7

0
 

7
9

0
0

N
 

8
2

5
2

N
 

6
0

9
8

\v
 

5 
6

7
1

1
N

 
3

4
4

4
,J

 
1

5
0

0
'J

 
6

5
0

 
1

9
 

J
9

 
6

5
 

3
6

2
3

W
 

1
0

1
8

9
 

5
2

7
2

6
N

 
5

3
7

0
2

 
7

9
0

4
N

 
8

2
0

3
1

\ 
6

0
4

4
W

 
5 

6
7

1
3

N
 

3
3

5
2

w
 

1
5

0
0

0
 

6
5

5
 

1
9

 
0

9
 

6
5

 
3

6
1

3
W

 
1

0
1

9
9

 
'J

2
5

9
2

N
 

5
3

5
7

2
 

7
9

0
1

N
 

8
2

2
Q

N
 

6
0

2
6

W
 

5 
6

7
1

5
N

 
3 

'3
00

',\
 

1
4

9
0(

; 
7

0
û

 
1

9
 

c,
9 

6
5

 
35

'>
8¼

 
1

0
3

8
3

 
5

2
6

1
6

N
 

5
3

6
1

0
 

7
8

5
0

N
 

8
4

0
4

N
 

6
0

9
7

\v
 

5 
6

7
1

7
N

 
3 

2 
0 

8 
IV

 
1

4
9

0
0

 
7

0
5

 
1

9
 

0
9

 
6

5
 

3
6

0
5

W
 

1
0

5
0

6
 

5
2

1
8

8
N

 
5

3
2

3
5

 
7

8
3

7
N

 
8

4
0

0
1

\ 
6

1
8

9
W

 
5 

6
7

1
9

N
 

3 
1

1
6

 .v
 

1
4

9
0

0
 

7
1

0
 

1
9

 
0

9
 

6
5

 
3

4
0

7
W

 
lC

.4
1

9
 

5
1

 %
7

N
 

5
2

9
4

2
 

7
8

3
9

N
 

8
6

2
6

N
 

58
42

'.-
i 

5 
6

7
2

1
N

 
3

0
 2

 ,.
,,

 
1

4
9

0
0

 
7

1
5

 
1

9
 

0
9

 
6

5
 

3
3

4
2

W
 

1
0

1
5

1
 

5
2

0
8

4
tl

 
5

3
0

6
4

 
7

8
5

8
N

 
8

4
4

4
N

 
5

6
3

4
W

 
..., 

5 
6

7
2

3
N

 
2

9
3

2
.d

 
1

4
9

0
0

 
7

2
0

 
1

9
 

0
9

 
6

5
 

3 
3 

3 
91

, 
1

0
3

7
7

 
5

2
3

v
6

N
 

5
3

3
2

5
 

7
8

4
7

N
 

8
6

 3
81

\ 
57

50
\-

J 
c::

 
5 

6
7

2
4

N
 

2 
8 

39
1·

1 
1

4
9

0
0

 
7

2
5

 
1

9
 

0
9

 
6

5
 

32
19

1-
,' 

1
0

8
6

3
 

5
1

9
0

2
N

 
5

3
0

2
7

 
7

8
1

1
N

 
9

1
8

1
N

 
58

06
v.

' 
tx

, 
5 

6
7

2
5

1
'. 

2
7

4
7

,/
 

1
4

9
0

0
 

7
3

0
 

1
9

 
0

9
 

6
5

 
3 

2 
2 

51
·: 

1
0

1
2

v
 

5
1

6
7

6
N

 
5

2
7

7
6

 
7

8
1

7
N

 
9

0
5

0
N

 
57

47
'1

. 
t"

" 
5 

6
7

2
6

N
 

2
6

5
J
d

 
1

4
9

0
0

 
7

3
5

 
1

9
 

0
9

 
6

5
 

3
lû

4
h

 
1

0
5

4
5

 
5

1
5

6
5

N
 

5
2

6
3

3
 

7
8

2
7

N
 

9
0

3
3

N
 

5
4

4
 lv

/ 
()

 
5 

6
7

2
7

N
 

2
5

:,
4

t,
 

1
4

9
0

0
 

7
4

0
 

1
9

 
0

9
 

6
5

 
3

lu
ll

\ 
1

0
6

3
3

 
5

1
4

1
5

N
 

5
2

5
0

3
 

7
8

1
9

N
 

9
1

1
3

i\
 

5
4

 7
 8

1,
 

>
 

5 
6

7
2

7
N

 
2

4
5

/W
 

1
4

9
0

0
 

7
4

5
 

1
9

 
0

9
 

6
5

 
30

(.
, 5

v.
 

1
0

1
1

c
 

'J
1

2
0

5
N

 
5

2
3

1
3

 
7

8
1

1
N

 
9

2
6

8
N

 
5

3
6

8
..

i 
-!

 
5 

6
7

2
7

N
 

2
4

0
0

v
. 

1
4

9
0

0
 

7
5

0
 

1
9

 
0

9
 

6
5

 
2

9
1

6
v

. 
1

0
7

5
6

 
<

;1
1

0
4

N
 

5
2

2
2

4
 

7
8

0
7

N
 

9
3

8
3

N
 

5
2

5
9

't
l 

ô 
5 

6
7

2
3

N
 

2 
3

0
 7

v.
 

1
4

9
0

0
 

7
5

5
 

1
9

 
0

9
 

6
5

 
2

8
5

4
W

 
1

1
C

5
9

 
5

Ô
0

5
1

N
 

5
2

2
3

5
 

7
7

4
7

N
 

9
6

8
1

1
\ 

5
3

4
6

W
 

z 
5 

6
7

1
9

N
 

2
2

1
5

.v
 

1
4

9
0

0
 

8
0

0
 

1
9

 
0

9
 

6
5

 
2

8
2

0
W

 
1

1
1

8
8

 
5 

9
5

9
N

 
5

2
1

 B
 

7
7

3
7

N
 

9
8

4
7

i\
 

5 
3

1
 l

\\
' 

V
, 

5 
6 

7
1

5
N

 
2

1
2

 2
vl

 
1

4
9

0
0

 
8

0
5

 
1

9
 

0
9

 
6

5
 

2 
7

1
 7

1,1
 

1
1

3
4

4
 

5
0

8
3

4
N

 
5

2
0

8
4

 
7

7
2

'J
N

 
1

0
0

8
2

N
 

5
1

9
9

,1
 

0 
5 

6
7

1
0

N
 

2
0

3
1

,'
J 

1
4

9
0

0
 

8
1

0
 

1
9

 
0

9
 

6
5

 
2

6
3

8
,.

 
1

1
5

2
3

 
'J

C
7

2
4

N
 

5
2

0
1

6
 

7
7

1
2

N
 

1
0

3
0

1
N

 
5

1
6

4
•'

 
'T

l 
5 

6
7

0
5

N
 

19
39

,·
1 

1
4

9
0

0 
8

1
5

 
1

9
 

0
9

 
6

5
 

26
f1

4W
 

1
1

5
3

8
 

5
0

5
3

3
tJ

 
'J 

l 
8 

3
4

 
77

::
lP

N
 

1
0

3
6

4
N

 
5

0
 7

1
,v 

-!
 

5 
6

7
0

0
N

 
1

8
4

8
,J

 
1

4
8

0
0 

8
2

0
 

1
9

 
0

9
 

6
5

 
2

5
1

9
W

 
l 

l 
'J

6
1

 
5

0
4

n
N

 
5

1
7

3
2

 
7

7
0

5
N

 
1

0
4

5
1

N
 

4
9

4
4

1
\' 

:i:
 

5 
66

:>
5N

 
l 

8
0

ù
l·

i 
1

4
8

0
0

 
8

2
5

 
1

9
 

0
9

 
6

5
 

24
28

1'
1 

1
1

7
0

3
 

5
0

3
4

°t
l 

5
1

6
9

1
 

7
6

5
5

N
 

1
0

6
5

2
N

 
4

8
4

8
v

, 
tT

l 
5 

6
6

5
0

N
 

1 
7

1
2

v
. 

1
4

8
0

0
 

8
3

0
 

1
9

 
c,

9 
6

5
 

2 
31

1.
,,:

 
1

1
6

9
7 

5
0

2
3

6
N

 
5

1
5

8
0

 
7

6
5

4
N

 
1

0
7

5
3

i\
 

4
6

0
3

d
 

t,
 

5 
6

6
4

5
N

 
l 

62
l1

v,
 

1
4

8
0

0 
8

3
5

 
1

9
 

0
9

 
6

5
 

2 
3 

1 
7 

\-; 
1

1
7

9
2

 
5

0
2

9
6

N
 

5
1

6
6

0
 

7
6

4
8

N
 

1
0

8
3

2
N

 
4

6
6

1
,i

 
0 

5 
6

6
4

1
N

 
1

5 
3 

3,
1 

1
4

8
0

0
 

8
4

0
 

1
9

 
0

9
 

6
5

 
22

'.J
81

1 
1

1
8

2
4

 
'J

0
2

1
3

N
 

5
1

5
8

6
 

7
6

4
5

N
 

10
05

3r
-,

: 
4

4
5

6
vl 

;;:::
 

5 
6

6
3

6
i\

 
1

4
4

0
w

 
1

4
8

0
0

 
8

4
5

 
1

9 
0

9
 

6
5

 
2

1
5

 2
1,

 
1

1
8

9
1

 
5

0
1

7
2

N
 

5
1

5
6

2
 

7
6

4
0

N
 

1
1

0
3

5
1

\ 
4

4
2

8
W

 
z 

5 
6

6
3

1
N

 
1

3
4

tl
v

. 
1

4
8

0
0

 
8

5
0

 
1

9
 

j9
 

6
5

 
2

0
5

 4
',1

 
1

1
9

2
2

 
5

C
1

5
2

N
 

5
1

5
4

9
 

7
6

3
8

N
 

1
1

1
3

8
M

 
4

2
5

1
w

 
ô 

5 
6

6
2

6
N

 
1

2
 :,

6,
1 

1
4

8
0

0
 

8
5

5
 

1
9

 
0

9
 

6
5

 
2

1
 :i

 2
,1

 
1

2
C

3
3

 
5

0
0

0
7

N
 

5
1

4
3

',
 

7
6

2
8

N
 

1
1

2
1

1
N

 
4-

,, 
l 

81
~ 

5 
6

6
2

0
N

 
1

2
 0

1;
.v

 
1

4
8

0
0

 
9

0
0

 
1

9
 

0
9

 
6

5
 

2
0

1
6

W
 

l 
l 

'1
6

6
 

4
0

9
3

9
N

 
5

1
'1

5
3

 
7

6
3

2
N

 
1

1
2

 2
 'i

 i\
 

4
1

4
 5

,,
 

z 
5 

6
6

1
4

N
 

1
1

1
1

·.
, 

1
4

8
0

0
 

9
0

5
 

1
9

 
0

9
 

6
5

 
2

0
0

4
\•

/ 
l 

2C
'6

5 
4

Q
8

1
8

N
 

5
1

?
7

8
 

7
6

2
3

N
 

1
1

1
1

2
N

 
4

1
4

0
W

 
0 

5 
6

6
0

U
, 

92
2W

 
1

4
8

0
0 

9
1

5
 

1
9

 
0

9
 

6
5

 
1

8
0 

9\
v 

1
1

8
8

1
 

4
0

8
1

6
N

 
5

1
2

1
3

 
7

6
3

5
N

 
1

1
2

9
0

 fi:
 

'1
7

0
0

W
 

tx
, 

V
, 

5 
6

5
5

4
N

 
8

2
 8

,v
 

1
4

8
0

0 
9

2
0

 
1

9
 

0
9

 
6

5
 

1
7

3
 4

,:
 

1
2

3
2

9
 

t.
0

6
8

0
N

 
5

1
1

8
7

 
7

6
0

4
N

 
1

1
7

5
4

N
 

'3
72

2W
 

tT
l 

5 
6

:,
4

7
N

 
7 

36
~!

 
1

4
8

0
0 

9
2

5
 

1
9

 
0

9
 

6
5

 
16

31
1-

,' 
1

2
4

1
8

 
4

9
5

5
'1

N
 

5
1

0
9

1
 

7
5

5
6

N
 

] 
1 

Q
06

1'
. 

1
'J

2
9

':/ 
;a

 
5 

65
41

11
 

64
6<

1 
1

4
8

0
0 

9
3

0
 

1
9

 
û

9
 

6
5

 
1

6
J9

W
 

1
2

4
4

8
 

4
<

;5
7

6
N

 
5

1
1

 1
4

 
7

5
5

4
N

 
1

1
9

5
6

N
 

34
64

1\
' 

<
 

5 
6:

>
35

N
 

5
5

6
w

 
l4

8
0U

 
9

3
5

 
l'

:/
 

0
9

 
6

5
 

1
5

 3
4'

,,'
 

1
2

6
2

2
 

4
9

3
2

7
N

 
5

0
9

1
6

 
7

5
3

9
N

 
1

2
1

5
9

N
 

3
3

8
8

,J
 

>
 

5 
6

5
2

8
N

 
5

0
6

,, 
1

4
8

0
(;

 
9

4
0

 
1

9
 

0
9

 
6

5
 

1
4

2
1

W
 

1
2

6
8

8
 

4
9

2
7

6
N

 
5

0
8

8
3

 
7

5
3

4
N

 
1

2
 2

 q
 3

fl:
 

31
44

',1
 

-!
 

5 
6

5
2

1
N

 
4

1
th

 
1

4
8

0
0 

9
4

5
 

1
9

 
0

9
 

6
5

 
1

4
0

 3
·,,

 
1

2
6

5
7

 
4

9
1

8
"N

 
5

0
7

9
1

 
7

5
3

4
N

 
1

2
2

7
9

i\
 

3
0

7
2

W
 

0 ;a
 

5 
6

5
 l 

4f
l: 

3 
3 

2,
1 

1
4

8
0

0
 

9
5

0
 

1
9

 
0

9
 

6
5

 
1

3
1

6
W

 
1

2
7

5
4

 
t.

9
1

4
6

N
 

5
0

7
7

4
 

7
5

?
7

N
 

1
2

4
1

4
fl

: 
2

0
2

1
w

 
-< 

5 
6

5
0

7
N

 
2

4
6

W
 

1
4

8
0

0 
9

5
5

 
1

9
 

0
9

 
6

5
 

1
3

3
0

W
 

1
2

7
7

2
 

4
Q

l2
4

N
 

5
0

7
5

7
 

7
5

2
6

N
 

1
2

 4
1

 Q
fl:

 
2 

9
8

 2
1,

 
5 

6
5

0
0

N
 

20
0.

-i
 

1
4

7
0

0 
1

0
0

0
 

1
9

 
0

9
 

6
5

 
12

::
l8

W
 

1
2

7
6

1
 

4
8

9
8

7
N

 
5

0
6

2
1

 
7

5
2

4
N

 
1

2
4

7
6

N
 

2
6

8
4

W
 

5 
6

4
5

1
N

 
1

1
 H

v 
1

4
7

0
0

 
1

0
0

5
 

1
9

 
0

9
 

6
5

 
1

1
4

4
W

 
1

2
8

5
9

 
4

A
9

3
1

N
 

5
0

',
9

1
 

7
5

1
7

N
 

1
2

 ">
 Q

O
I\ 

2
6

1
4

W
 

5 
6

4
4

3
N

 
23

W
 

1
4

7
0

0
 

1
0

1
0 

1
9

 
0

9
 

6
5

 
1

1
0

2
W

 
1

3
0

0
2

 
4

8
8

5
2

N
 

5
0

5
5

1
 

7
t;

0
6

N
 

1
2

7
6

1
N

 
24

8Q
W

 
5 

6
4

3
4

N
 

2
5

E
 

1
4

7
0

0
 

1
0

1
5

 
1

9
 

0
9

 
6

5
 

9
5

6
W

 
1

3
0

3
8

 
4

8
8

A
4

N
 

5
0

5
9

3
 

7
5

0
4

N
 

1
2

8
4

1
fl

: 
2

2
4

8
W

 
5 

6
4

2
5

N
 

1
1

2
E

 
1

4
7

0
0

 
1

0
2

C
 

1
9

 
0

9
 

6
5

 
1

0
15

W
 

1
3

2
0

3
 

4
8

7
9

8
N

 
5

0
5

',
3

 
7

4
5

2
N

 
1

2
9

9
?
1

\ 
2'

34
9W

 
5 

6
4

1
5

,'
l 

2
0

1
E

 
1

4
7

0
0

 
1

0
2

5
 

1
9

 
0

9
 

6
5

 
9

1
4

W
 

1
3

2
2

3
 

4
8

6
0

8
N

 
5

0
,7

4
 

7
4

4
7

N
 

1
3

0
5

2
N

 
2

1
 Z

?
d

 
5 

6
4

0
5

N
 

2
4

9
E

 
1

4
7

0
0

 
1

0
 3

0
 

1
9

 
0

9
 

6
5

 
8 

3 
31

-. 
1

3
3

0
5

 
4

8
6

0
8

N
 

5
0

3
9

6
 

7
4

4
1

N
 

1
3

1
5

8
N

 
19

77
'1

1 
5 

6
3

5
4

N
 

3
3

 7
t 

1
4

7
0

0
 

lü
3

5
 

1
9

 
0

9
 

6
5

 
8ü

4W
 

1
3

3
3

7
 

4
8

5
5

8
N

 
5

0
3

5
6

 
7

4
3

8
N

 
1

3
2

0
6

1
\ 

1
8

7
0

W
 

5 
6

3
4

4
N

 
42

41
:.

 
1

4
7

0
(;

 
1

0
4

0
 

1
9

 
u

9
 

6
5

 
72

9W
 

1
3

4
6

0
 

4
8

5
C

8
N

 
5

0
3

4
0

 
7

4
3

0
N

 
1

3
3

4
5

N
 

1
7

5
5

W
 

5 
6

3
3

4
N

 
5

0
4

E
 

1
4

6
0

0
 

1
0

4
5

 
1

9
 

0
9

 
6

5
 

4
8

3
5

7
N

 
5 

6
3

2
4

N
 

5
4

3
E

 
1

4
5

0
0

 
1

0
5

0
 

1
9

 
0

9
 

6
5

 
6

1
 O

v.' 
1

3
5

5
9

 
4

8
3

5
6

N
 

5
0

2
2

1
 

7
4

2
0

N
 

1
3

4
8

1
1

\ 
1

4
5

 7W
 

5 
6

3
1

4
N

 
6

2
2

E
 

1
4

4
0

0
 

1
0

5
5

 
1

9
 

0
9

 
6

5
 

60
1W

 
1

3
6

6
7

 
4

8
3

8
5

N
 

5
0

2
7

9
 

7
4

1
4

N
 

1
3

5
9

2
N

 
1

4
3

2
,I

 
5 

6
3

0
4

~
J 

7
0

1
 E

 
1

4
3

0
0

 
1

1
0

0
 

1
9

 
0

9
 

6
5

 
52

2W
 

1
3

8
1

6
 

4
8

3
7

5
N

 
5

0
3

0
9

 
7

4
0

4
N

 
1

3
7

5
5

N
 

12
92

11
 

7 
6 

75
31

'. 
2:

>4
21

:. 
9

9
0

0
 

5
5

5
 

2
2

 
0

9
 

6
5

 
5

4
0

E
 

1
1

8
4

3
 

5
0

6
9

1
N

 
5

2
0

5
6

 
7

6
5

1
N

 
1

1
7

8
6

N
 

ll
6

9
E

 
7 

6
8

1
1

N
 

2
5

3
2

E
 

9
9

0
0

 
6

0
0

 
2

2
 

0
9

 
6

5
 

5
2

4
E

 
1

1
7

4
3

 
5

0
7

8
6

N
 

5
2

1
2

6
 

7
6

5
9

N
 

1
1

6
9

1
N

 
1

1
0

4
E

 
7 

6
8

2
8

N
 

2
5

2
2

E
 

9
9

0
0

 
6

0
5

 
2

2
 

0
9

 
6

5
 

4
4

9
E

 
1

1
5

8
3

 
5

0
9

1
5

N
 

5
2

2
1

6
 

7
7

1
 l

N
 

1
1

5
4

2
N

 
9

7
'\

E
 

7 
6

8
4

4
N

 
2

5
1

1
E

 
9

9
0

0
 

6
1

0
 

2
2

 
0

9
 

6
5

 
5

C
9E

 
1

1
4

4
2

 
5

0
9

8
9

N
 

5
2

2
5

7
 

7
7

2
1

N
 

1
1

3
Q

6
N

 
1

0
2

6
E

 
7 

6
9

0
1

N
 

2
5

0
0

E
 

9
9

0
0

 
6

1
5

 
2

2
 

0
9

 
6

5
 

4
3

9
E

 
1

1
3

8
4

 
5

0
9

9
2

N
 

5
2

2
4

7
 

7
7

2
5

N
 

1
1

 '3
46

fl
: 

9
2

4
E

 
7 

6
9

1
9

i\
 

2
4

4
8

E
 

9
9

0
0

 
6

2
0

 
2

2
 

0
9

 
6

5
 

4
3

9
[ 

1
1

3
0

4
 

5
1

1
0

2
N

 
5

2
3

3
7

 
7

7
3

2
N

 
1

1
2

6
7

1
\ 

9
1

5
E

 
7 

6
9

3
7

N
 

2
4

3
5

[ 
9

9
0

0
 

6
2

5
 

2
2

 
0

9
 

6
5

 
5

J1
E

 
1

1
1

8
3

 
5

1
1

5
4

N
 

5
2

3
6

2
 

7
7

4
0

N
 

1
1

1
4

1
1

'.
 

9
7

9
E

 
7 

6
9

5
:,

N
 

2
4

2
1

E
 

9
9

0
0

 
6

3
0

 
2

2
 

0
9

 
6

5
 

5
0

0
E

 
1

1
0

7
1

 
5

1
2

8
5

N
 

5
2

4
6

6
 

7
7

4
9

N
 

l 
Ô

 O?
 9

t-.
: 

9
g

4
E

 
7 

7
0

 l
 3

N
 

2
4

0
7

t 
9

9
0

0
 

6
3

5
 

2
2

 
(;

9 
6

5
 

4
5

8
E

 
1

1
0

3
7

 
5

1
3

7
5

N
 

5
2

5
4

7
 

7
7

5
3

N
 

1 
9

9
6

N
 

9 
5E

 
7 

7
0

 3
11

'. 
2

3
5

3
E

 
9

9
0

C
 

6
4

0
 

2
2

 
0

9
 

6
5

 
4

4
9

E
 

1
0

7
6

1
 

5
1

4
9

4
N

 
5

2
6

0
7

 
7

8
1

2
N

 
1

0
7

2
3

"'
 

9
0

4
[ 

7 
7

0
4

9
N

 
2

3
3

9
[ 

9
9

0
0

 
6

4
5

 
2

2
 

0
9

 
6

5
 

5
0

0
[ 

1
0

7
7

9
 

5
1

4
3

4
N

 
5

2
5

5
2

 
7

8
1

0
N

 
10

73
A

fl
: 

9
3

8
E

 
7 

7
1

0
6

N
 

2
3

2
4

E
 

9
9

0
0

 
6

5
0

 
2

2
 

0
9

 
6

5
 

4
5

1
E

 
1

0
7

8
9

 
<

;1
5

7
0

N
 

5
2

6
8

7
 

7
8

1
1

N
 

1
0

7
5

0
N

 
9

1
2

E
 



, 
\ 

<
. 
~
 

, 
....

.. 
T

 
•,

r,
 

FL
 

LA
T 

LO
N

G
 

A
LT

 
GM

T 
DA

 
M

O 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 

7 
7

1
2

4
N

 
2

3
0

9
E

 
9

9
0

0
 

6
5

5
 

2
2

 
0

9
 

6
5

 
4

5
4

E
 

1
0

5
9

5
 

5
1

7
3

2
N

 
5

2
8

0
5

 
7

8
2

6
N

 
1

0
5

5
6

N
 

9
0

4
E

 
7 

7
1

0
3

N
 

2
2

2
3

f 
9

9
8

0
 

7
1

0
 

2
2

 
0

9
 

6
5

 
5

2
6

3
9

 
7 

70
46

(~
 

2
2

3
?
 

9
9

 
0 

7
1

5
 

2
2

 
0

9
 

6
5

 
4

1
6

E
 

1
0

8
5

2
 

5
1

4
1

6
N

 
5

2
5

4
9

 
7

8
0

5
N

 
1

0
8

2
2

N
 

8
0

6
E

 
7 

70
29

1'
, 

2
2

4
7

E
 

9
9

0
0

 
7

2
0

 
2

2
 

0
9

 
6

5
 

4 
3

3
E

 
1

0
8

1
7

 
5

1
3

8
2

N
 

5
2

5
0

8
 

7
8

0
7

N
 

1
0

7
8

%
 

8
5

8
E

 
7 

7
0

1
1

 /\
 

2
3

0
1

E
 

9
9

0
0

 
7

2
5

 
2

2
 

0
9

 
6

5
 

4
4

0
E

 
1

1
0

3
0

 
5

1
3

3
7

N
 

5
2

5
0

9
 

7
7

5
2

N
 

1
0

9
9

4
N

 
8

'l
7

E
 

7 
6

9
5

4
N

 
2

3
l?

E
 

1
0

0
0

0 
7

3
0

 
2

2
 

0
9

 
6

5
 

4
2

5
E

 
1

1
1

0
9

 
5

1
1

6
8

N
 

5
2

3
5

9
 

7
7

4
5

N
 

1
1

0
7

5
N

 
8

5
6

E
 

7 
6

9
3

6
N

 
2

3
2

9
E

 
1

0
0

0
0

 
7

3
5

 
2

2
 

0
9

 
6

5
 

4
4

0
E

 
1

1
1

8
1

 
5

1
1

1
0

N
 

5
2

3
1

9
 

7
7

4
0

N
 

1
1

1
4

4
N

 
9

0
9

E
 

7 
6

9
1

7
N

 
2

3
4

3
E

 
1

0
0

0
0

 
7

4
0

 
2

2
 

0
9

 
6

5
 

4
5

2
E

 
1

1
2

5
1

 
5

1
1

1
5

N
 

5
7

.3
3

'l
 

7
7

3
5

N
 

1
1

2
ll

'J
N

 
9

5
4

E
 

7 
6

8
5

9
N

 
2

3
5

6
E

 
1

0
0

0
0

 
74

':)
 

2
2

 
U

9 
6

5
 

4
2

9
E

 
1

1
4

4
0

 
5

1
0

2
2

N
 

5
2

2
8

9
 

7
7

2
2

N
 

1
1

4
0

5
N

 
8

9
4

E
 

7 
6

8
4

1
N

 
2

4
0

9
E

 
1

0
0

0
0

 
7

5
0

 
2

2
 

0
9

 
6

5
 

4
3

5
E

 
1

1
5

7
4

 
5

0
8

4
8

N
 

5
2

1
4

9
 

7
7

1
1

N
 

1
1

5
3

7
N

 
9

2
4

E
 

7 
6

8
2

2
N

 
2

4
2

1
E

 
1

0
0

0
0 

7
5

5
 

2
2

 
0

9
 

6
5

 
4

5
8

E
 

1
1

6
7

9
 

5
0

7
6

2
N

 
5

2
0

8
8

 
7

7
0

3
N

 
1

1
6

3
5

N
 

lO
ll

E
 

7 
6

8
0

4
N

 
2

4
3

4
E

 
1

0
0

0
0 

8
0

0
 

2
2

 
0

9
 

6
5

 
5

1
7

E
 

1
1

7
7

7
 

5
0

6
6

8
N

 
5

2
0

1
9

 
7

6
5

5
N

 
11

72
71

1'
 

1
0

8
5

E
 

7 
6

7
4

5
N

 
2

4
4

7
E

 
1

0
0

0
0

 
8

0
5

 
2

2
 

0
9

 
6

5
 

5
0

0
E

 
1

1
7

6
2

 
5

0
6

0
0

N
 

5
1

9
4

9
 

7
6

5
'i

N
 

1
1

 7
18

1'
. 

1
0

2
6

E
 

7 
6

7
2

7
N

 
2

5
0

0
E

 
9

9
0

0
 

8
1

0
 

2
2

 
0

9
 

6
5

 
4

4
8

E
 

1
1

9
5

8
 

5
0

6
0

6
N

 
52

C
O

O
 

7
6

4
2

N
 

1
1

9
1

5
N

 
1

0
0

2
E

 
7 

6
7

0
9

N
 

2
?1

U
E

 
9

9
0

0
 

8
1

5
 

2
2

 
C.

9 
6

5
 

5
1

1
E

 
1

1
9

7
2

 
5

0
5

9
6

N
 

5
1

9
9

3
 

7
6

4
1

N
 

1
1

9
2

3
N

 
1

0
8

1
E

 
7 

6
6

':
)l

N
 

2
5

2
0

E
 

9
9

0
0

 
8

2
0

 
2

2
 

0
9

 
6

5
 

6U
3E

 
1

2
0

5
9

 
5

0
7

5
C

N
 

5
2

1
6

3
 

7
6

3
8

N
 

1
1

9
9

2
N

 
1

2
6

9
E

 
7 

6
6

3
3

N
 

2
5

2
9

E
 

9
9

0
0

 
8

2
5

 
2

2
 

0
9

 
6

5
 

5
2

9
E

 
1

2
5

6
4

 
5

0
9

3
1

N
 

5
2

4
5

8
 

7
6

0
9

N
 

1
2

5
0

7
N

 
1

2
0

0
E

 
7 

6
6

5
 l

 r-.
 

2
7

0
4

E
 

9
9

0
0

 
8

5
0

 
2

2
 

0
9

 
6

5
 

5
2

3
0

6
 

7 
6

7
0

8
N

 
2

6
5

4
E

 
9

9
0

0
 

8
5

5
 

2
2

 
0

9
 

6
5

 
5

4
1

E
 

1
1

8
6

2
 

5
0

8
0

9
N

 
5

2
1

7
6

 
7

6
5

2
N

 
1

1
8

0
4

N
 

1
1

7
3

E
 

7 
6

7
2

6
N

 
2

6
4

4
E

 
9

9
0

0
 

9
0

0
 

2
2

 
0

9
 

6'
> 

6
0

2
E

 
1

1
9

1
8

 
5

0
7

9
1

N
 

5
2

1
7

1
 

7
6

4
8

N
 

ll
'l

5
?
N

 
1

2
5

3
E

 
en

 
7 

6
7

4
4

N
 

2
6

3
3

E
 

9
9

0
0

 
9

0
5

 
2

2
 

C
9 

6
5

 
6

3
3

E
 

1
1

8
5

0
 

5
0

9
1

6
N

 
5

2
2

7
7

 
7

6
5

4
N

 
1

1
7

7
3

N
 

1
3

5
0

E
 

C
 

7 
6

8
0

4
N

 
2

6
2

2
l 

9
8

0
0

 
9

1
0

 
2

2
 

(,
9 

6
:,

 
6

4
4

E
 

1
1

6
9

6
 

5
1

0
1

7
N

 
5

2
3

4
0

 
7

7
0

5
N

 
11

61
51

\:
 

1
3

7
3

E
 

:,:
, 

7 
6

8
2

3
N

 
2

6
1

1
E

 
9

8
0

0
 

9
1

5
 

2
2

 
J
9

 
6

5
 

6
3

2
E

 
1

1
5

1
9

 
5

1
0

5
3

N
 

5
2

3
3

6
 

7
7

1
7

N
 

11
44

41
\:

 
1

3
1

2
E

 
<

 
7 

6
8

4
1

N
 

2
5

5
9

E
 

9
8

0
0

 
9

2
0

 
2

2
 

0
9

 
6'

:) 
6

0
8

E
 

1
1

5
0

3
 

':)
10

10
N

 
5

2
2

9
1

 
7

7
1

8
N

 
1

1
4

3
7

N
 

1
2

2
8

E
 

tT1
 

7 
6

9
0

0
N

 
2

5
4

9
E

 
9

9
0

0
 

9
2

5
 

2
2

 
U

9 
6

5
 

6
J2

E
 

1
1

3
6

5
 

5
1

0
9

8
N

 
5

2
3

4
6

 
7

7
2

8
N

 
1

1
3

0
2

N
 

1
1

9
6

E
 

-< 
7 

6
9

1
9

N
 

2
5

3
8

E
 

1
0

0
0

0
 

9
3

0
 

2
2

 
0

9
 

6
5

 
6

0
4

E
 

1
1

2
8

9
 

5
1

1
9

3
N

 
5

2
4

2
2

 
7

7
3

4
N

 
1

1
2

2
6

N
 

1
1

9
3

E
 

0 
7 

6
9

3
8

N
 

2 
?2

 7
E

 
1

0
0

0
0

 
9

3
5

 
2

2
 

0
9

 
6

5
 

6
1

8
E

 
1

1
1

6
8

 
5

1
3

0
9

N
 

5
2

5
1

0
 

7
7

4
3

N
 

ll
lO

O
N

 
1

2
2

4
E

 
'T

l 
7 

6
9

5
7

N
 

2
?
1

6
E

 
1

0
0

0
0 

9
4

0
 

2
2

 
0

9
 

6
5

 
5

4
9

E
 

1
1

0
5

0 
5

1
3

5
2

N
 

5
2

5
2

7
 

7
7

5
1

N
 

1
0

9
9

4
N

 
l 

1
1

9
E

 
o-

j 
7 

7
0

1
5

N
 

2 
';,

05
1:

 
1

0
0

0
0

 
9

4
5

 
2

2
 

0
9

 
6

5
 

5
1

2
E

 
1

0
9

0
7

 
5

1
3

9
3

N
 

5
2

5
3

8
 

7
8

0
1

N
 

1
0

8
6

2
N

 
'l

8
9

E
 

:i:
: 

7 
7

0
3

4
N

 
2

4
5

3
E

 
1

0
0

0
0

 
9

5
0

 
2

2
 

0
9

 
6

5
 

5
1

3
E

 
1

0
8

â
7

 
5

1
5

5
3

N
 

5
2

6
7

8
 

7
8

0 
8N

 
1

0
7

8
?
N

 
9

8
4

E
 

tT
1 

7 
7

0
5

4
N

 
2

4
4

1
E

 
1

0
0

0
0

 
9

5
5

 
2

2
 

0
9

 
6

5
 

4
1

9
E

 
1

0
7

 
2 

51
6C

C
N

 
5

2
6

9
8

 
7

8
1

7
N

 
1

0
6

7
2

N
 

8
0

4
E

 
z 

7 
7

1
1

3
N

 
2

4
2

8
E

 
1

0
0

0
0 

1
0

0
0

 
2

2
 

0
9

 
6

5
 

4'
;,

9E
 

1
0

6
4

1
 

5
1

6
8

4
N

 
5

2
7

6
8

 
7

8
2

2
N

 
1

0
6

0
1

N
 

9
2

4
E

 
0 

7 
7

1
1

5
N

 
2

2
2

2
E

 
1

0
0

0
0

 
1

0
1

5
 

2
2

 
0

9
 

6
5

 
4

3
3

E
 

1
0

6
7

2
 

5
1

6
4

3
N

 
5

2
7

3
4

 
7

8
1

9
N

 
1

0
6

3
8

N
 

8
4

5
E

 
:,:

, 
7 

7
0

3
5

N
 

2
1

4
6

E
 

9
9

0
0

 
1

0
 3

0
 

2
2

 
0

9
 

6
5

 
3

3
2

E
 

1
0

8
6

3
 

5
1

6
1

2
N

 
5

2
7

4
3

 
7

8
0

7
N

 
1

0
8

4
2

N
 

6
6

9
E

 
0 

7 
7

0
1

6
N

 
2

2
0

2
E

 
9

9
0

0
 

1
0

3
5

 
2

2
 

0
9

 
6

5
 

4
3

1
E

 
1

0
9

5
4

 
5

1
2

9
9

N
 

5
2

4
5

6
 

7
7

5
7

N
 

1
0

'l
2

0
N

 
8

6
2

E
 

Pi
 

7 
6

9
5

7
N

 
2

2
1

8
E

 
9

9
0

0
 

1
0

4
0

 
2

2
 

0
9

 
6

5
 

3
5

9
E

 
1

1
0

7
5

 
5

1
1

4
3

N
 

5
2

1
2

8
 

7
7

4
7

N
 

1
1

0
4

9
N

 
7

6
8

E
 

(
)
 

7 
6

9
3

8
N

 
2

2
3

3
E

 
1

0
0

0
0

 
1

0
4

5
 

2
2

 
0

9
 

6
5

 
3

~
6

E
 

1
1

0
8

9
 

5
1

2
6

4
N

 
5

2
4

4
9

 
7

7
4

8
N

 
1

1
0

6
2

N
 

7
6

1
E

 
0 

7 
6

9
1

9
N

 
2

2
4

 7
E

 
1

0
0

0
0

 
1

0
 5

0
 

2
2

 
0

9
 

6
5

 
3

2
2

E
 

11
2:

:>
3 

';
1

2
8

0
N

 
5

2
4

8
9

 
7

7
4

1
N

 
1

1
1

8
3

N
 

6
6

0
E

 
C

 
7 

6
9

0
1

N
 

2
3

0
1

E
 

1
0

0
0

0
 

1
0

5
5

 
2

2
 

0
9

 
6

5
 

3
5

9
E

 
11

3
9

9
 

5
1

2
4

7
N

 
5

2
4

9
9

 
7

7
2

8
N

 
1

1
3

7
2

1
\ 

7
9

0
E

 
z 

7 
6

8
4

2
N

 
2 

3 
l 

4é
. 

1
0

0
0

0
 

1
1

0
0

 
2

2
 

C
9 

6
5

 
4

4
2

E
 

1
1

6
3

3
 

5
1

0
5

0
N

 
5

2
3

5
9

 
7

7
1

0
N

 
1

1
5

9
4

N
 

9
5

2
E

 
o-

j 

7 
6

8
 2

41
~ 

2
3

2
 7

E:
. 

1
0

0
0

0
 

1
1

0
5

 
2

2
 

c,
9 

6
5

 
3

4
8

E
 

1
1

5
7

6
 

5
0

9
6

0
N

 
5

2
2

5
9

 
7

7
1

2
N

 
1

1
5

5
1

1
\ 

7
6

8
E

 
:,:

, 
7 

6
8

0
5

N
 

2
3

4
0

t.
 

1
0

0
0

0
 

1
1

1
0

 
2

2
 

c,
9 

6
5

 
3

4
3

E
 

1
1

6
4

6
 

5
0

8
9

3
N

 
5

2
2

0
9

 
7

7
0

7
N

 
1

1
6

2
2

N
 

7
5

4
E

 
rri

 
7 

6
7

4
6

N
 

23
:>

Z
E

. 
1

0
0

0
0

 
1

1
1

5
 

2
2

 
0

9
 

6
5

 
4.

:; 
l 

E
 

1
1

7
4

8
 

5
C

8
9

0
N

 
5

2
2

2
9

 
7

7
00

N
 

l 
l 

7
2

C
I\ 

8
2

2
E

 
en

 
7 

6
7

2
7

N
 

2
4

0
4

E
 

1
0

0
0

0
 

1
1

2
0

 
2

2
 

0
9

 
6

5
 

3
3

7
E

 
1

1
9

2
4

 
5C

8C
O

N
 

5
?1

 R
l 

7
6

4
7

N
 

11
00

01
\:

 
7

5
2

E
 

►
 

7 
6

7
0

9
M

 
2

4
1

6
E

. 
1

0
0

0
0

 
1

1
2

5
 

2
2

 
0

9
 

6
5

 
4

0
6

E
 

1
2

0
'3

4
 

5
0

6
5

2
N

 
5

2
0

6
2

 
7

6
3

8
N

 
1

2
0

0
3

1" 
8

6
0

E
 

z 
7 

6
6

5
0

N
 

2
4

2
8

[ 
9

9
0

0
 

1
1

3
0

 
2

2
 

0
9

 
6

5
 

4
3

6
E

 
1

2
1

5
3

 
5

0
7

5
3

N
 

5
2

1
8

8
 

7
6

3
2

N
 

1
2

1
1

4
N

 
9

7
5

E
 

0 
7 

6
6

3
2

N
 

2
4

 3
':i

f:.
 

9
8

0
0

 
1

1
3

5
 

2
2

 
0

9
 

6
5

 
4

4
5

E
 

1
2

6
9

7
 

5
0

5
1

C
N

 
5

2
0

8
?
 

7
5

5
3

N
 

12
65

41
\:

 
1

0
5

,E
 

o-
j 

7 
6

6
1

3
N

 
24

50
1:

. 
9

7
0

0
 

1
1

4
0

 
2

2
 

0
9

 
6

5
 

4
4

4
E

 
1

2
6

7
7

 
5

0
1

 7
0N

 
5

1
7

5
6

 
7

5
4

9
N

 
12

63
41

\:
 

1
0

4
8

E
 

::r:
 

7 
65

55
1'

, 
2

5
0

0
E

 
9

7
0

0
 

11
4:

>
 

2
2

 
U

9 
6

5
 

4
3

7
E

 
l 

2
7

0
'l

 
5

0
2

l,
9

N
 

5
1

7
9

3
 

7
5

4
8

N
 

1
2

6
6

8
N

 
1

0
2

2
E

 
tT

l 
7 

6:
>

36
N

 
2

5
1

1
E

 
9

7
0

0
 

1
1

5
0

 
2

2
 

C
9 

6
5

 
4

4
7

E
 

1
2

8
1

7
 

5
0

0
8

9
N

 
5

1
7

0
3

 
7

5
3

9
N

 
1

2
7

7
 3

N
 

1
0

7
0

E
 

C'
l 

7 
6

5
1

7
/\

 
2:

, 2
 2

1:
 

9
7

0
0

 
1

1
5

5
 

2
2

 
0

9
 

6
5

 
4

4
0

E
 

1
2

8
5

6
 

4
9

9
6

4
N

 
5

1
5

9
1

 
7

5
î4

N
 

1
2

8
1

4
1

\ 
1

0
4

5
E

 
:,:

, 
7 

6
4

5
 7

1',
 

2:
, 3

 3
t.

 
9

7
0

0
 

1
2

0
0

 
2

2
 

C
9 

6
5

 
5

2
6

E
 

1
2

9
5

2
 

5
0

0
3

7
N

 
5

1
6

8
6

 
7'

>
29

N
 

12
89

'1
1\

 
1

2
2

7
E

 
tT

l 
tT

1 
7 

6
4

3
8

N
 

2
?4

3
f:

. 
9

7
0

0
 

1
2

0
5

 
2

2
 

0
9

 
6

5
 

5
4

2
E

 
1

3
1

6
4

 
4

9
9

0
9

N
 

5
1

6
1

6
 

7
5

1
3

N
 

1
3

0
99

N
 

1
3

0
9

E
 

z 
7 

6
4

1
8

N
 

2
5

5
3

E
 

9
7

0
0

 
1

2
1

0
 

2
2

 
0

9
 

6
5

 
4

5
 4

E
 

1
3

2
8

7
 

4
9

7
4

6
N

 
5

1
4

9
0

 
7

5
0

3
N

 
1

3
2

3
0

1
\ 

1
1

3
3

E
 

r 
7 

63
':)

91
', 

2
6

0
3

t 
9

7
0

0
 

1
2

1
5

 
2

2
 

0
9

 
6

5
 

5
ù

9
E

 
1

3
3

8
6

 
4C

J8
81

N
 

5
1

6
4

6
 

7
4

5
9

N
 

1
3

3
3

2
1

\ 
1

2
0

2
E

 
►
 

7 
6

3
4

0
1

\ 
2

6
1

Jt
::

 
9

7
0

0
 

1
2

2
0

 
2

2
 

C
9 

6
5

 
4

5
4

E
 

1
3

6
2

8
 

4
'l

6
4

7
N

 
5

1
4

8
4

 
7

4
3

9
N

 
J 

3
5

7
'l

N
 

1
1

6
5

E
 

z 
7 

6
3

2
0

N
 

2
6

2
2

t.
 

9
3

0
0

 
1

2
2

5
 

2
2

 
0

9
 

6
5

 
5

1
0

E
 

1
3

6
1

7
 

L
,Q

58
6N

 
5

1
4

2
?
 

7
4

3
9

N
 

l 
3

5
6

1
M

 
1

2
2

7
E

 
0 

7 
6

2
5

9
N

 
2

6
3

1
E

 
9

9
0

0
 

1
2

3
0

 
2

2
 

0
9

 
6

5
 

4
4

3
E

 
1

3
9

5
1

 
4

9
5

2
9

N
 

5
1

4
5

6
 

7
4

1
6

N
 

1 
3

Q
0

4
/\

 
l 

l 
4

8
E

 
en

 
7 

6
2

3
8

N
 

2
6

3
9

E
 

1
0

0
0

0
 

1
2

3
5

 
2

2
 

0
9

 
6

5
 

4
5

7
E

 
1

3
8

9
1

 
4

9
3

0
7

N
 

5
1

2
2

6
 

7
4

1
6

N
 

l 
3

8
 4

0~
: 

1
1

o
q

E
 

tT
1 

7 
6

2
1

7
N

 
2

6
4

8
E

 
1

0
0

0
0

 
1

2
4

0
 

2
2

 
0

9
 

6
5

 
':>

23
E

 
1

4
1

2
9

 
4

9
2

2
0

N
 

5
1

2
0

A
 

7
3

5
9

N
 

1
4

0
6

6
N

 
1

3
2

7
E

 
►
 

7 
6

1
5

7
N

 
2

6
5

b
t 

lO
O

O
ü 

1
2

4
?
 

2
2

 
(.'

9 
6

? 
5

3
9

E
 

1
4

1
2

0
 

4
G

0
1

2
N

 
5

1
0

0
5

 
7

3
5

6
N

 
1

4
0

5
1

N
 

1
3

8
9

E
 

7 
6

1
3

7
N

 
2

7
0

6
t.

 
1

0
0

0
0

 
1

2
5

0
 

2
2

 
0

9
 

6
5

 
5

C
6

E
 

1
4

1
,4

9
 

4
8

9
6

0
N

 
5

1
0

5
7

 
7

3
3

4
N

 
1

4
3

9
2

~
' 

1
2

8
2

E
 

7 
6 

l 
l 

6i
'<

 
2 

71
 :,

E:
. 

lO
O

O
u 

1
2

 5
 ':) 

2
2

 
0

9
 

6'
:, 

5
J2

E
 

1
4

5
4

6
 

4
8

8
9

'1
N

 
5

1
0

1
7

 
7

3
2

6
N

 
1

4
4

9
0

1
\ 

l 
2

7
7

E
 

7 
6

1
4

7
1

\ 
2

7
3

8
c.

 
1

0
0

0
0

 
l3

2
ü

 
2

2
 

(J
9 

6
5

 
5

1
9

E
 

1
4

3
5

5
 

4
9

0
8

',
N

 
5

1
1

4
1

 
7

3
4

2
N

 
1

4
2

9
1

N
 

1
3

3
0

E
 

7 
6

2
0

4
N

 
2 

7 
3 

21
:. 

1
0

0
0

0
 

1
3

2
5

 
2

2
 

0
9

 
6

5
 

6
1

3
E

 
1

4
3

8
2

 
4

0
4

3
6

N
 

5
1

4
8

6
 

7
1

4
7

N
 

1
4

2
9

7
N

 
1

5
5

9
E

 
7 

6
2

2
1

N
 

2 
7 

2 
?I

:. 
1

0
0

0
0

 
1

3
3

0
 

2
2

 
0

9
 

6
5

 
6

2
 3

E
 

1
4

0
4

3
 

4
9

2
8

4
N

 
5

1
2

4
5

 
7

4
0

6
N

 
1

3
G

5
5

N
 

1
5

6
2

E
 

7 
6

2
3

9
N

 
2

7
1

8
t 

lO
O

O
u 

1
3

3
5

 
2

2
 

u
9

 
6

5
 

'3
 9

E
 

1
3

9
5

1
 

4
9

2
9

8
N

 
5

1
2

3
4

 
7

4
1

2
N

 
1

3
8

8
3

N
 

1
3

7
5

E
 

7 
6

2
 ':

,7
N

 
2 

7 
lü

f:
. 

1
0

0
0

0
 

1
3

4
0

 
2

2
 

0
9

 
6

5
 

6
1

4
E

 
1

3
8

1
2

 
4

9
4

5
5

N
 

5
1

1
4

8
 

7
4

2
4

N
 

1
3

7
3

1
1

' 
l'>

O
O

E
 

7 
6

3
1

4
1

, 
2

7
0

3
t.

 
1

0
0

0
0

 
1

3
4

5
 

2
2

 
ü

9
 

6
5

 
5

3
5

E
 

1
3

6
7

2
 

4
0

4
5

6
N

 
5

1
'1

1
1

 
7

4
3

3
N

 
1

3
6

0
7

N
 

1
3

3
2

E
 

7 
6 

3 
3 

3 
t, 

2
6

5
::

,t
 

lO
O

O
u 

1
3

5
0

 
2.

2 
0

9
 

6'
:) 

5
1

5
E

 
1

3
5

6
6

 
4

9
4

8
0

N
 

5
1

1
0

6
 

7
4

4
0

N
 

1
3

5
0

9
f\

, 
1

2
4

2
E

 
7 

6
3

5
1

N
 

2
6

4
6

t.
 

1
0

0
0

0
 

1
3

5
5

 
2

2
 

0
9

 
6

5
 

5
1

9
E

 
1

3
4

9
7

 
4

0
6

5
9

N
 

5
1

4
6

1
 

7
4

4
8

N
 

1
3

4
3

0
N

 
1

2
5

1
E

 
7 

6
4

0
9

N
 

26
3b

E
. 

1
0

0
0

0
 

1
4

0
0

 
2

2
 

0
9

 
6

5
 

5
3

4
E

 
1

3
4

2
1

 
4'

18
1C

N
 

5
1

5
8

6
 

7
4

5
5

N
 

1
3

1
 ',

 7
N

 
1

3
0

3
E

 
7 

6
4

2
7

N
 

2
6

 3
11

:. 
1

0
0

0
0

 
1

4
0

5
 

2
2

 
(,

9 
6

5
 

5
5

ü
E

 
1

3
1

7
6

 
4

9
9

C
lN

 
5

1
6

1
1

 
7

5
1

3
N

 
1

3
1

0
8

N
 

1
3

3
8

E
 

7 
6

4
4

7
N

 
2

6
2

4
t.

 
1

0
0

0
0

 
1

4
1

0
 

2
2

 
0

9
 

6
5

 
?3

7
E

 
1

3
0

9
9

 
4

0
9

L•
6

N
 

5
1

5
9

6
 

7
5

1
8

N
 

1
3

0
3

6
N

 
1

2
8

3
E

 
7 

6
5

0
6

N
 

2
6

1
 7

i:.
 

1
0

0
0

0
 

1
4

1
5

 
2

2
 

0
9

 
6

5
 

4
5

4
E

 
1

2
9

2
9

 
5

0
0

0
2

N
 

':
,1

6
4

6
 

7
5

3
0

N
 

1
2

8
8

2
1

\ 
1

1
0

2
E

 
7 

6
5

2
3

N
 

2
6

0
U

 
lO

O
O

ü 
1

4
2

0
 

2
2

 
0

9
 

6
5

 
5

4
5

E
 

1
2

9
2

7
 

5
0

J5
4

N
 

5
1

6
9

6
 

7 
5 

31
1'

. 
1

2
8

6
2

N
 

1
2

9
4

E
 

7 
6

5
4

1
N

 
2

5
5

9
t 

1
0

0
0

0
 

1
4

2
5

 
2

2
 

0
9

 
6

5
 

:>
28

E
 

1
2

7
0

2
 

5
0

1
C

6
N

 
5

1
6

9
1

 
7

5
4

7
N

 
1

2
6

4
4

N
 

1
2

1
1

E
 

7 
6

5
:i

8
N

 
2:

>
49

L
 

1
0

0
0

0
 

1
4

3
0

 
2

2
 

0
9

 
6

5
 

5 
:J

7 
E

 
1

2
7

3
0

 
5

0
1

4
6

1
' 

5
1

7
3

7
 

7
"4

5
N

 
1

2
6

7
9

M
 

l 
l 

3
4

E
 

w
 

7 
6

6
1

6
N

 
2:

, 3
 ')

t 
lO

O
O

ü 
1

4
3

5
 

2
2

 
0

9
 

6
5

 
5

2
7

E
 

1
2

 7
7

4
 

5
0

1
9

'\
N

 
5

1
°9

7
 

7
5

4
7

N
 

1
2

7
1

6
N

 
1

2
1

3
E

 
-.

J 



FL
 

LA
T 

LO
N

G
 

A
LT

 
G

,~
T 

DA
 

/J
,0

 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 
.....

. 
w

 
7 

6
6

3
3

N
 

2
5

2
9

E
 

1
0

0
0

0
 

1
4

4
0

 
2

2
 

0
9

 
65

 
5

2
8

E
 

1
2

4
7

6
 

5
0

9
8

3
N

 
5

2
4

8
8

 
7

6
1

5
N

 
1

2
4

?0
N

 
1

1
8

9
E

 
ex

, 

7 
6

6
3

8
N

 
2

7
2

7
E

 
1

0
0

0
0

 
1

5
0

0
 

2
2

 
0

9
 

6
5

 
5

4
2

E
 

1
2

1
5

7
 

5
0

9
9

1
N

 
5

2
4

2
0

 
7

6
3

5
N

 
1

2
0

9
7

N
 

1
2

0
8

E
 

7 
6

6
2

0
N

 
27

49
E

. 
1

0
0

0
0

 
1

5
0

5
 

2
2

 
0

9
 

6
5

 
6

0
6

E
 

1
2

 5
9

0
 

5
0

9
0

6
N

 
5

2
4

4
0

 
7

6
0

7
N

 
1

2
5

1
8

N
 

1
3

3
7

E
 

7 
6

6
0

2
N

 
2

8
1

1
E

 
1

0
0

0
0

 
1

5
1

0 
2

2
 

0
9

 
6

5
 

5
4

9
E

 
1

2
8

0
7

 
5

0
5

4
3

N
 

5
2

1
4

0
 

7
5

4
7

N
 

1
2

7
4

1
N

 
1

2
9

9
E

 
7 

6
4

5
9

N
 

2
8

1
0

E
 

1
0

0
0

0
 

1
5

2
5

 
2

2
 

0
9

 
6

5
 

6
4

8
E

 
1

2
9

0
8

 
5

0
1

0
0

N
 

5
1

7
3

6
 

7
5

3
3

N
 

1
2

8
1

7
N

 
1

5
2

7
E

 
7 

6
4

3
9

N
 

2
8

0
8

E
 

1
0

0
0

0
 

1
5

3
0

 
2

2
 

U
9 

6
5

 
6

1
4

E
 

1
3

0
8

6
 

5
0

0
3

4
N

 
5

1
7

1
7

 
7

5
2

1
N

 
1

3
0

0
9

N
 

1
4

1
9

E
 

7 
6

4
2

2
N

 
2

8
1

U
t.

 
1

0
0

0
0

 
1

5
3

5
 

2
2

 
0

9
 

6
5

 
5

5
3

E
 

1
3

3
9

9
 

49
9C

O
N

 
5

1
6

6
7

 
7

4
5

8
N

 
1

3
3

2
8

N
 

1
3

7
5

E
 

7 
6

4
0

3
N

 
2 

81
 '.:

>E
 

1
0

0
0

0
 

1
5

4
0

 
2

2
 

0
9

 
6

5
 

5
4

5
E

 
1

3
3

3
8

 
4

9
8

6
5

N
 

5
1

6
1

8
 

7
5

0
2

N
 

1
3

2
7

0
N

 
1

3
3

8
E

 
7 

6
3

4
3

1
\ 

2
8

2
4

t.
 

1
0

0
0

0
 

1
5

4
5

 
2

2
 

0
9

 
6

5
 

6
0

6
E

 
1

3
4

1
5 

4
9

8
4

4
N

 
5

1
6

1
7

 
7

4
5

6
N

 
1

3
3

3
9

N
 

1
4

2
6

E
 

7 
6

3
2

3
N

 
2

8
3

2
E

 
9

9
0

C
 

1
5

 5
0

 
2

2
 

0
9

 
6

5
 

6Ô
5E

 
1

3
6

3
7

 
4

9
7

6
7

N
 

5
1

6
0

1
 

74
4Ô

N
 

1
3

5
5

6
N

 
1

4
8

3
E

 
7 

6
3

0
3

N
 

2
8

4
0

E
 

9
9

0
0

 
1

5
5

5
 

2
2

 
U

9 
6

5
 

6 
'4

E
 

1
3

7
7

4
 

4
9

6
4

1
N

 
5

1
5

1
6

 
7

4
3

 
N

 
1

3
6

9
7

N
 

l4
5

5
E

 
7 

6
2

4
3

N
 

2
8

4
8

E
 

9
9

0
0

 
1

6
0

0
 

2
2

 
C

9 
6

5
 

6
1

7
E

 
1

3
9

1
3

 
4

9
4

9
9

N
 

5
1

4
1

7
 

7
4

1
8

N
 

1
3

8
3

0
1

\ 
1

5
2

4
E

 
7 

6
2

2
3

N
 

2
8

5
6

t.
 

9
9

0
0

 
1

6
0

5
 

2
2

 
ù

9
 

6
5

 
6

4
3

E
 

1
4

0
4

4
 

4
9

3
9

8
N

 
5

1
3

5
6

 
7

4
0

8
N

 
1

3
9

4
8

N
 

1
6

4
3

E
 

7 
6

2
0

3
N

 
2

9
0

4
1

: 
9

9
0

0
 

1
6

1
0

 
2

2
 

0
9

 
6

5
 

6
3

9
E

 
1

4
1

8
3

 
4

9
3

4
8

N
 

5
1

3
4

6
 

7
3

5
8

N
 

1
4

0
8

7
N

 
1

6
4

2
E

 
8 

6
0

2
H

, 
25

27
E

. 
lO

O
O

C
 

7
5

5
 

2
3

 
0

9
 

6
5

 
3

1
4

E
 

1
4

9
4

0
 

4
8

4
6

5
N

 
5

0
7

1
5

 
7

2
5

2
N

 
1

4
9

1
6

N
 

8
4

2
E

 
8 

60
 3

8N
 

2'
:>

l 9
1:

 
1

0
0

0
0

 
8

0
0

 
2

3
 

0
9

 
6

5
 

3
4

8
E

 
1

4
9

1
1

 
4

9
C

3
9

N
 

5
1

2
5

5
 

7
3

0
5

N
 

1
4

8
7

8
N

 
9

8
8

E
 

8 
6

0
5

6
N

 
2 

5
1

1
 E.

 
1

0
0

0
0

 
8

0
5

 
2

3
 

0
9

 
6

5
 

4
2

7
E

 
1

4
4

3
4

 
4

8
7

3
9

N
 

5
0

8
3

2
 

7
3

3
0

N
 

1
4

3
9

1
N

 
1

1
2

1
E

 
8 

6
1

1
2

N
 

2
5

0
4

E
 

1
0

0
0

0
 

8
1

0
 

2
3

 
0

9
 

6
5

 
4

2
0

E
 

1
4

4
5

0
 

4
8

6
1

3
N

 
5

0
7

1
5

 
7

3
2

7
N

 
1

4
4

0
9

N
 

1
0

9
4

E
 

8 
6

1
2

 9
1,

 
2

4
5

9
E

 
1

0
0

0
0

 
8

1
5

 
2

3
 

U
9 

6
5

 
4

2
1

E
 

1
4

6
6

6
 

4
8

8
ô

6
N

 
5

0
7

6
6

 
7

3
1

6
N

 
1

4
5

7
4

N
 

1
610

E
 

8 
6

1
4

5
N

 
2

4
5

4
E

 
1

0
0

0
0

 
8

2
0

 
2

3
 

0
9

 
6

5
 

4
2

2
E

 
1

4
4

 
8 

4
9

 
'l

N
 

5
1

0
7

5
 

7
3

3
7

N
 

1
4

3
6

6
N

 
1 

99
E

 
8 

6
2

0
1

N
 

2
4

4
9

E
 

1
0

0
0

0
 

8
2

5
 

2
3

 
0

9
 

6
5

 
4

1
7

E
 

1
4

1
7

9
 

4
8

8
3

8
N

 
5

0
8

5
5

 
7

3
4

9
N

 
1

4
1

3
9

N
 

1
0

5
9

E
 

8 
6

2
1

9
N

 
2

4
3

9
E

 
1

0
0

0
(!

 
8

3
0

 
2

3
 

0
9

 
6

5
 

4
0

2
E

 
1

4
1

2
8

 
4

9
0

7
9

N
 

5
1

0
7

2
 

7
3

5
6

N
 

1
4

0
9

3
N

 
9

9
3

E
 

8 
6

2
3

7
N

 
2

4
3

0
E

 
lO

O
O

U
 

8
3

5
 

2
3

 
Ll

9 
6

5
 

4
3

4
E

 
1

3
9

6
8

 
4G

09
5N

 
5

1
0

4
3

 
7

4
0

7
N

 
1

3
9

2
3

N
 

ll
l2

E
 

..,, 
8 

6
2

5
5

N
 

2
4

2
0

E
 

1
0

0
0

0
 

8
4

0
 

2
3

 
0

9
 

6
5

 
4

2
4

E
 

1
3

8
7

8
 

4
9

1
5

7
N

 
5

1
0

7
8

 
7

4
1

4
N

 
1

,8
3

n
• 

1
0

6
5

E
 

C
 

8 
6

3
1

3
N

 
2

4
1

0
E

 
1

0
0

0
(!

 
8

4
5

 
2

3
 

0
9

 
6

5
 

4
0

2
E

 
1

3
7

3
4

 
4

9
2

8
8

N
 

5
1

1
6

6
 

7
4

2
6

N
 

1
3

7
0

0
N

 
9

6
6

E
 

te
 

8 
6

3
2

9
N

 
2

4
0

0
E

 
1

0
0

0
0

 
8

5
0

 
2

3
 

0
9

 
6

5
 

4
1

1
E

 
1

3
6

2
0

 
4

9
3

0
9

N
 

5
1

1
5

5
 

7
4

3
4

N
 

1
3

5
8

4
N

 
9

9
2

E
 

r 
8 

6
3

4
4

N
 

2
3

5
0

E
 

1
0

0
0

0
 

8
5

5
 

2
3

 
0

9
 

6
5

 
4

0
0

E
 

1
3

5
6

1
 

4
9

3
2

5
N

 
5

1
1

5
5

 
7

4
3

8
N

 
1

3
5

2
8

N
 

9
4

8
E

 
()

 
8 

6
4

0
1

N
 

2
3

4
0

E
 

1
0

0
0

0
 

9
0

0
 

2
3

 
0

9
 

6
5

 
4

1
4

E
 

1
3

4
8

6
 

4G
42

9N
 

5
1

2
3

6
 

7
4

4
4

N
 

1
3

4
4

9
N

 
9

9
5

E
 

►
 

8 
6

4
1

9
N

 
2

3
2

8
c
 

1
0

0
0

0
 

9
0

5
 

2
3

 
0

9
 

6
5

 
3

4
9

E
 

1
3

4
0

0
 

4
9

5
3

5
N

 
5

1
3

1
6

 
7

4
5

2
N

 
1

3
3

7
0

N
 

8
9

3
E

 
.., 

8 
6

4
3

7
N

 
2 

3 
l 

5t
. 

1
0

0
0

0
 

9
1

0
 

2
3

 
0

9
 

6
5

 
3

2
4

E
 

1
3

3
1

4
 

4
9

5
4

9
N

 
5

1
3

0
7

 
7

4
5

8
N

 
1

3
2

90
N

 
7

8
8

E
 

ë5 
8 

64
54

,\
J 

2
3

0
6

E
 

1
0

0
0

0
 

9
1

5
 

2
3

 
0

9
 

6
5

 
4

1
5

E
 

1
3

3
2

1
 

4
9

7
2

3
N

 
5

1
4

7
6

 
7'

:>
00

N
 

1
3

2
84

N
 

9
8

8
E

 
z 

8 
6

5
1

1
 N

 
2

2
5

7
E

 
1

0
0

0
0

 
9

2
0

 
2

3
 

0
9

 
6

5
 

4
1

2
E

 
1

3
1

4
0 

5
0

0
1

9
N

 
5

1
7

1
6

 
7

5
1

7
N

 
1

3
1

0
5

N
 

9
6

2
E

 
C

il 

8 
6

~
2

8
1

, 
2

2
4

8
E

 
1

0
0

0
0

 
9

2
5

 
2

3
 

0
9

 
6

5
 

3
5

1
E

 
1

2
8

8
7

 
5

0
0

1
3

N
 

5
1

6
4

7
 

7
5

3
3

N
 

1
2

8
5

8
N

 
8

6
4

E
 

0 
8 

6
5

4
:,

N
 

2
2

3
7

E
 

1
0

0
0

0
 

9
3

0
 

2
3

 
0

9
 

6
5

 
3

2
2

E
 

1
2

8
5

4 
5

0
0

3
2

N
 

5
1

6
5

7
 

7
5

3
5

N
 

1
2

8
"2

N
 

7
5

5
E

 
'T1

 

8 
6

6
0

3
N

 
2

2
2

6
E

 
1

0
0

0
0

 
9

3
5

 
2

3
 

0
9

 
6

5
 

3Ô
lE

 
1

2
7

G
0

 
5

0
1

1
C

N
 

5
1

7
1

7
 

7
5

4
1

N
 

1
2

7
7

0
N

 
7

0
9

E
 

.., 
8 

6
6

2
0

N
 

2
2

1
4

E
 

1
0

0
0

0 
9

4
0

 
2

3
 

0
9

 
6

5
 

3 
5E

 
1

2
6

6
1

 
5

0
3

2
8

N
 

5
1

8
9

6
 

7
5

5
3

N
 

12
64

21
', 

6
8

1
E

 
:r:

 
8 

6
6

3
8

N
 

2
2

0
3

E
 

1
0

0
0

0
 

94
:>

 
2

3
 

0
9

 
6

5
 

3
1

1
E

 
1

2
4

2
8

 
'1

03
45

N
 

5
1

8
5

7
 

7
6

0
8

N
 

1
2

4
0

9
N

 
6

9
0

E
 

tr
l 

8 
6

6
5

5
N

 
2

1
5

1
E

 
1

0
0

0
0

 
9

5
0

 
2

3
 

0
9

 
6

5
 

3
1

1
E

 
1

2
2

7
3

 
5

0
3

6
2

N
 

5
1

8
3

6
 

7
6

1
8

N
 

1
2

2
5

4
N

 
6

8
2

E
 

0 
8 

6 
71

3/
\i

 
2

1
3

8
E

 
1

0
0

0
0

 
9

5
5

 
2

3
 

0
9

 
6

5
 

3
1

0
E

 
1

2
1

2
5

 
5

0
3

8
8

N
 

5
1

8
2

7
 

7
6

2
8

N
 

1
2

1
0

6
N

 
6

7
2

E
 

0 
8 

6
7

3
1

N
 

2
1

2
6

E
 

1
0

0
0

0
 

10
0

0
 

2
3

 
0

9
 

6
5

 
2

5
2

E
 

11
9

4
4

 
5

0
3

7
9

N
 

5
1

7
7

6
 

7
6

4
0

N
 

1
1

9
2

9
N

 
5

9
8

E
 

:3::
: 

8 
6

7
4

9
N

 
2

1
1

2
1

: 
1

0
0

0
0 

lù
U

 5
 

2
3

 
0

9
 

6
5

 
3

0
3

E
 

1
1

7
5

1
 

5
0

4
0

4
N

 
5

1
7

5
6

 
7

6
5

3
N

 
1

1
7

3
5

N
 

6
2

4
E

 
z 

8 
6

8
0

6
N

 
2

0
5

8
E

 
1

0
0

0
0

 
1

0
1

0
 

2
3

 
0

9
 

6
5

 
1

1
9

E
 

1
1

8
7

9
 

5
0

5
5

3
N

 
5

1
9

3
0

 
7

6
4

7
N

 
1

1
8

7
5

N
 

2
7

3
E

 
ë5 

8 
6

8
2

4
N

 
2

0
4

3E
 

1
0

0
0

0
 

1
0

1
5

 
2

3
 

0
9

 
6

5
 

3
û

3
E

 
1

1
4

6
8

 
5

0
7

5
2

N
 

5
2

0
3

1
 

7
7

1
6

N
 

1
1

4
5

2
N

 
6

1
2

E
 

z 
8 

6
8

4
1

N
 

2
0

2
8

E
 

1
0

0
0

0
 

1
0

2
0

 
2

3
 

0
9

 
6

5
 

1
5

5
E

 
1

1
6

9
6

 
5

0
6

5
4

N
 

5
1

9
8

7
 

7
7

0
0

N
 

1
1

6
 9

0 
f\. 

3
9

0
E

 
8 

6
8

5
9

N
 

2
0

1
2

E
 

1
0

0
0

0
 

10
 2

 5
 

2
3

 
0

9
 

6
5

 
1

4
5

E
 

1
1

4
3

8
 

50
98

G
N

 
5

2
2

5
6

 
7

7
2

1
N

 
1

1
4

3
3

N
 

3
4

8
E

 
0 te

 
8 

6
9

1
6

N
 

1
9

5
5

E
 

1
0

0
0

0
 

10
3

0
 

2
3

 
0

9
 

6
5

 
2

2
7

E
 

1
1

1
6

3
 

5
0

9
1

7
N

 
5

2
1

2
6

 
7

7
3

8
N

 
1

1
1

5
2

N
 

4
7

7
E

 
C

il 
8 

6
9

3
3

N
 

1
9

3
7

E
 

1
0

0
0

0
 

10
3

5
 

2
3

 
0

9
 

6
5

 
1

5
0E

 
1

1
1

3
3

 
5

0
9

3
4

N
 

5
2

1
3

7
 

7
7

4
0

N
 

1
1

1
2

7
N

 
3

5
6

E
 

tr
l 

8 
6

9
5

0
N

 
1

91
81

: 
1

0
0

0
0

 
1

0
4

0
 

2
3

 
0

9
 

6
5

 
1

0
7E

 
1

1
C

6
4

 
5

0
9

0
1

N
 

5
2

C
9

0
 

7
7

4
4

N
 

1
1

0
6

2
N

 
2

1
6

E
 

:x
i 

8 
7

0
0

8
N

 
l9

0
0

E
 

1
0

0
0

0
 

1
0

4
5

 
2

3
 

0
9

 
6

5
 

l:
:J

7E
 

1
0

9
4

4
 

5
0

9
7

9
N

 
5

2
1

4
1

 
7

7
5

3
N

 
1

0
9

4
2N

 
2

1
2

E
 

<
 

8 
7

0
2

6
N

 
1

8
4

3
E

 
1

0
0

0
0

 
10

5
0

 
2

3
 

0
9

 
6

5
 

1
5

5
E

 
1

0
8

3
5

 
5

1
2

1
4

N
 

5
2

3
4

7
 

7
8

0
3

N
 

1
0

8
2

9
1

\ 
3

6
3

E
 

►
 .., 

8 
7

0
4

4
N

 
1

82
41

: 
1

0
0

0
0

 
10

 5
 5

 
2

3
 

0
9

 
6

5
 

2
3

7
E

 
1

0
8

1
8

 
5

1
1

7
7

N
 

5
2

3
0

7
 

7
8

0
4

N
 

1
0

8
0

7
N

 
4

9
3

E
 

0 
8 

7
0

1
4

N
 

2
0

0
1

E
 

1
0

0
0

0
 

1
1

1
5

 
2

3
 

0
9

 
65

 
2

4
3

E
 

1
0

9
4

1
 

5
1

0
3

9
N

 
5

2
1

9
9

 
7

7
5

4
N

 
1

0
9

2
9

N
 

5
2

0
E

 
:x

i 
8 

6
9

5
6

N
 

2
0

1
8

E
 

1
0

0
0

0
 

1
1

2
0

 
2

3
 

0
9

 
6

5
 

1
4

8
E

 
1

1
0

3
6

 
5C

85
8N

 
5

2
0

4
2

 
7

7
4

5
N

 
ll

0
3

lf
\ 

3
4

7
E

 
,<

 
8 

6
9

3
7

N
 

2
0

3
5

E
 

1
0

0
0

0
 

1
1

2
5

 
2

3
 

0
9

 
6

5
 

2
5

2
E

 
1

1
1

2
5

 
5

0
8

4
8

N
 

5
2

0
5

1
 

7
7

4
0N

 
l
l
l
l
l

N
 

5
5

8
E

 
8 

6
9

1
8

N
 

2
0

5
1

E
 

1
0

0
0

0 
11

30
 

2
3

 
0

9
 

6
5

 
2

2
7

E
 

1
1

2
3

0
 

5
0

7
6

1
N

 
5

1
9

8
8

 
7

7
3

2
N

 
1

1
2

1
9N

 
4

7
9

E
 

8 
6

8
5

9
N

 
2

1
0

7
E

 
1

0
0

0
0

 
1

1
3

5
 

2
3

 
0

9
 

6
5

 
2

1
2

E
 

11
3

2
7 

5
0

8
3

9
N

 
5

2
0

8
6

 
7

7
2

6
N

 
1

1
3

1
8

N
 

4
3

6
E

 
8 

6
8

4
1

N
 

2
1

2
 2

t.
 

lO
O

O
C

 
1

1
4

0 
2

3
 

0
9

 
6

5
 

2
0

9
E

 
1

1
5

1
6

 
5

0
6

4
6

N
 

5
1

9
3

9
 

7
7

1
1

 N
 

1
1

5
08

N
 

4
3

3
E

 
8 

6
8

1
9

N
 

2
1

3
9

E
 

1
0

0
0

0 
1

1
4

5
 

2
3

 
0

9
 

6
5

 
2 

33
E

 
1

1
6

2
2

 
5

0
4

8
8

N
 

5
1

8
0

8
 

7
7

02
N

 
1

1
6

1
1

N
 

5
1

6
E

 
8 

6
7

5
6

N
 

2
1

5
8

E
 

1
0

0
0

0 
1

1
5

0 
2

3
 

0
9

 
6

5
 

3
2

7
E

 
1

1
6

7
5

 
5

0
4

1
3

N
 

5
1

7
4

8
 

7
6

5
8

N
 

1
1

6
5

4
N

 
7

0
2

E
 

8 
6

7
3

4
N

 
2

2
 l 

5E
 

1
0

0
0

0
 

1
1

5
5

 
2

3
 

0
9

 
6

5
 

4
1

4
E

 
1

1
7

1
3

 
50

5G
8N

 
5

1
8

4
8

 
7

6
5

7
N

 
1

1
6

8
1

k
 

8
6

5
E

 
8 

6
7

1
5

N
 

2
2

2
8

E
 

1
0

0
0

0
 

1
2

0
0

 
2

3
 

0
9

 
6

5
 

4
5

1
E

 
1

2
0

3
7

 
5

0
8

4
3

N
 

5
2

2
4

8
 

7
6

4
1

N
 

1
1

9
9

4
N

 
1

0
1

6
E

 
8 

6
7

0
0

N
 

2
2

3
6

E
 

1
0

0
0

0 
1

2
0

5
 

2
3

 
0

9
 

6
5

 
3

5
2

E
 

1
2

1
3

3
 

5
0

8
0

8
N

 
5

2
2

3
7

 
7

6
3

4
N

 
1

2
1

0
5

N
 

8
2

0
E

 
8 

6
6

4
6

N
 

2
2

4
3

E
 

1
0

0
0

0
 

1
2

1
0 

2
3

 
0

9
 

6
5

 
3

4
7

E
 

1
2

3
8

8
 

5
0

5
0

2
N

 
5

1
9

9
9

 
7

6
1

3
N

 
1

2
3

6
1

N
 

8
1

9
E

 
8 

6
6

2
7

N
 

2
2

 5
 '.J

E 
1

0
0

0
0 

1
2

1
5

 
2

3
 

0
9

 
6

5
 

3
4

1
E

 
1

2
5

7
1

 
5

0
5

4
3

N
 

5
2

0
8

2
 

7
6

0
2

N
 

12
54

':i
N

 
8

0
6

E
 

8 
6

6
0

8
N

 
2

3
0

6
E

 
1

0
0

0
0

 
1

2
2

0 
2

3
 

0
9

 
6

5
 

3
2

8
E

 
1

2
7

2
8

 
5

0
3

2
3

N
 

5
1

9
0

8
 

7
5

4
8

N
 

1
2

7
0

5
N

 
7

6
9

E
 

8 
6

5
4

8
N

 
2

3
1

8
E

 
1

0
0

0
0

 
12

2
5

 
2

3
 

0
9

 
6

5
 

3
2

1
E

 
1

2
8

3
9

 
5

0
2

C
2

N
 

5
1

8
1

8
 

7
5

3
9

N
 

1
2

8
1

7
N

 
7

5
0

E
 

8 
6

5
2

9
N

 
2

3
3

1
E

 
1

0
0

0
0

 
1

2
 3

0 
2

3
 

0
9

 
6

5
 

3
4

0
E

 
1

2
9

2
0

 
4

9
9

6
5

N
 

5
1

6
0

8
 

7
5

3
0

N
 

1
2

 8
 9

4,
-.;

 
8

2
5

E
 

8 
6

5
0

9
N

 
2

3
4

4
E

 
1

0
0

0
0

 
1

2
3

5
 

2
3

 
0

9
 

6
5

 
4

1
0

E
 

1
2

9
0

4
 

5
0

1
C

3
N

 
5

1
7

3
8

 
7

5
3

3
N

 
1

2
8

7
0

f\ 
9

3
9

E
 

8 
6

4
5

0
N

 
2

3
5

6
E

 
1

0
0

0
0

 
1

2
4

0 
2

3
 

0
9

 
6

5
 

4
1

7
E

 
1

3
3

2
4

 
4

9
9

6
8

N
 

5
1

7
1

4
 

7
5

0
4

N
 

1
3

2
8

7
N

 
9

9
4

E
 

8 
6

4
3

0
N

 
2

4
0

8
E

 
1

0
0

0
0

 
1

2
4

5
 

2
3

 
0

9
 

6
5

 
4

3
4

E
 

1
3

3
4

0
 

4
9

7
0

3
N

 
5

1
4

6
2

 
7

4
5

9
N

 
1

3
2

9
7

N
 

1
0

6
4

E
 

8 
6

4
1

 r
n

 
2

4
1

8
E

 
1

0
0

0
0 

1
2

5
0

 
2

3
 

0
9

 
6

5
 

4
5

1
E

 
1

3
4

3
5

 
4

9
6

6
2

N
 

5
1

4
4

8
 

7
4

5
2

N
 

1
3

3
8

7
N

 
l 

1
3

7
E

 
8 

6
3

5
1

N
 

2
4

2
9

E
 

1
0

0
0

0
 

1
2

5
5

 
2

3
 

0
9

 
6

5
 

4
5

0
E

 
1

3
5

0
1

 
4

9
5

7
2

N
 

5
1

3
7

8
 

7
4

4
6

N
 

1
3

4
5

3
N

 
1

1
3

6
E

 
8 

6
3

3
2

N
 

2
4

3
9

E
 

1
0

0
0

0
 

13
0

0
 

2
3

 
0

9
 

6
5

 
4

3
6

E
 

1
3

6
9

1
 

4
9

4
1

6
N

 
5

1
2

7
8

 
7

4
3

1
N

 
1

3
6

4
7

N
 

1
0

9
9

E
 

8 
6

3
1

3
N

 
2

4
5

1
E

 
1

0
0

0
0

 
1

3
0

5
 

2
3

 
0

9
 

6
5

 
4

2
3

E
 

1
3

7
8

3
 

4
9

3
1

7
N

 
5

1
2

0
7

 
7

4
2

3
N

 
1

3
7

4
3

N
 

1
0

5
5

E
 

8 
6

2
5

3
N

 
2

5
0

3
~

 
10

0
0

0
 

1
3

1
0 

2
3

 
0

9
 

6
5

 
44

Ô
E

 
H

M
~ 

4
9

2
1

6
N

 
5

li
3

7
 

7
4

1
5

N
 

1
3

8
3

8
N

 
l1

3
5

E
 

8 
6

2
3

3
N

 
2

5
1

4
 

0
0

0
0

 
1

3
1

5
 

2
3

 
0

9
 

6
5

 
4

1
 

E
 

4
9

2
4

5
N

 
5

1
 

9 
7 

7
4

08
N

 
1

3
9

6
4

N
 

0
1

9
E

 
8 

6
2

1
4

N
 

2
5

2
5

E
 

1
0

0
0

0
 

1
3

2
0

 
2

3
 

0
9

 
6

5
 

4
1

5
E

 
1

4
1

0
9

 
4

9
1

6
3

N
 

5
1

1
4

 7
 

7
3

5
9

N
 

1
4

0
7

0
N

 
1

0
4

7
E

 
8 

6
1

5
4

N
 

25
3'

.:>
E

 
1

0
0

0
0 

1
3

2
5

 
2

3
 

0
9

 
6

5
 

4
1

4
E

 
1

4
2

7
8

 
4

9
1

3
5

N
 

5
1

1
6

7
 

7
3

4
8

N
 

1
4

2
3

9
N

 
1

0
5

2
E

 
8 

6
1

3
3

N
 

2
5

4
5

E
 

1
0

0
0

0
 

1
3

3
0

 
2

3
 

0
9

 
65

 
4

2
 3

E
 

1
4

5
6

7
 

4
8

8
4

5
N

 
5

0
9

7
1

 
7

3
2

4
N

 
1

4
5

2
5

N
 

ll
l4

E
 



,
,
,
t
f
l

✓
.
~
N
 

~
~

J
<

P
'?

'
r 

.. 
-,

 
.. 

.,
,.

,v
 

I 
,
-
,
~

 
,;

•
·~

 
,
·
 

;-
1 

-
-

--
- -

FL
 

LA
T 

LO
N

G
 

A
L

T
 

G
M

T 
D

A
 

M
O 

YR
 

D
 

H
 

z 
F 

I 
X

 
y 

8 
6

1
1

2
N

 
2

5
5

4
E

 
1

0
0

0
0

 
1

3
3

5
 

2
3

 
0

9
 

6
5

 
4

5
7

E
 

1
4

4
8

1
 

4
8

7
7

2
N

 
5

0
8

7
7

 
7

3
2

8
N

 
1

4
4

2
7

N
 

1
2

4
9

E
 

8 
6

0
5

2
N

 
2

6
0

3
E

 
1

0
0

0
0

 
1

3
4

0
 

2
3

 
0

9
 

6
5

 
1

4
6

4
8

 
4

8
8

6
8

N
 

5
6

0
1

7
 

7
3

1
9

N
 

8 
6

0
3

1
N

 
2

6
1

0
E

 
1

0
0

3
0

 
1

3
4

5
 

2
3

 
0

9
 

6
5

 
1

5
0

4
4

 
4

8
6

2
1

N
 

5 
~

9
5

 
7

2
4

8
N

 
9 

6
0

3
0

N
 

2
4

4
4

E
 

9
0

 
0 

1
0

2
5

 
2

4
 

0
9

 
6

5
 

3
3

1
E

 
1

4
8

9
0

 
4

8
7

8
4

N
 

51
 

0
6

 
7

3
0

2
N

 
1

4
8

6
2

N
 

9
l3

E
 

9 
6

0
4

6
N

 
2

4
3

7
E

 
9

9
0

0
 

1
0

3
0

 
2

4
 

0
9

 
6

5
 

3
5

4
E

 
1

4
4

0
5

 
4

8
5

5
2

N
 

5
0

6
4

4
 

7
3

2
8

N
 

1
4

3
7

2
N

 
9

8
0

E
 

9 
6

1
1

2
N

 
2

4
2

7
E

 
9

9
0

0
 

1
0

3
5

 
2

4
 

0
9

 
6

5
 

4
0

2
E

 
1

4
4

2
0

 
4

8
5

0
6N

 
5

0
6

0
4

 
7

3
2

7
N

 
1

4
3

8
4

N
 

1
0

1
5

E
 

9 
6

1
3

8
N

 
2

4
1

7
E

 
9

9
0

0
 

1
0

4
0

 
2

4
 

C
9 

6
5

 
4

1
0

E
 

1
4

5
6

7
 

4
8

5
9

8
N

 
5

0
7

3
5

 
7

3
1

9
N

 
1

4
5

2
9

N
 

1
0

6
0

E
 

9 
6

1
5

9
N

 
2

4
0

7
E

 
9

9
0

0
 

1
0

4
5

 
2

4
 

0
9

 
6

5
 

4
1

8
E

 
1

4
3

7
3

 
4

8
8

7
5

N
 

5
0

9
4

4
 

7
3

3
7

N
 

1
4

3
3

2
N

 
1

0
7

9
E

 
9 

6
2

1
4

N
 

2
3

5
7

E
 

9
9

0
0

 
1

0
5

0
 

2
4

 
0

9
 

6
5

 
4

0
2

E
 

1
4

1
8

3
 

4
8

8
8

9
N

 
5

0
9

0
4

 
7

3
4

9
N

 
1

4
1

4
7

N
 

9
9

9
E

 
9 

6
2

2
8

N
 

2
3

4
7

E
 

9
9

0
0

 
1

0
5

5
 

2
4

 
0

9
 

6
5

 
4

3
4

E
 

1
3

9
7

3
 

4
8

8
5

5
N

 
5

0
8

1
4

 
7

4
0

2
N

 
1

3
9

2
9

N
 

ll
l4

E
 

9 
6

2
4

3
N

 
2

3
3

7
E

 
9

9
0

0
 

1
1

0
0

 
2

4
 

0
9

 
6

5
 

4
l3

E
 

1
3

9
6

7
 

4
8

8
8

8
N

 
5

0
8

4
4

 
7

4
0

3
N

 
1

3
9

3
0

N
 

1
0

2
5

E
 

9 
6

3
0

0
N

 
2

3
2

7
E

 
9

9
0

0
 

1
1

0
5 

2
4

 
0

9
 

6
5

 
4

l 
4E

 
1

3
9

2
1

 
4

9
0

6
3

N
 

5
1

0
0

0
 

7
4

1
0

N
 

1
3

8
8

3
N

 
1

0
2

9
E

 
9 

6
3

1
7

N
 

2
3

1
7

E
 

9
9

0
0

 
1

1
1

0
 

2
4

 
0

9
 

6
5

 
4

3
4

E
 

1
3

7
4

0
 

4
0

1
5

9
N

 
5

1
0

4
3

 
7

4
2

3
N

 
1

3
6

9
6

N
 

1
0

9
5

E
 

9 
6

3
3

4
N

 
2

3
0

7
E

 
9

9
0

0
 

1
1

1
5

 
2

4
 

0
9

 
6

5
 

4
0

6
E

 
1

3
6

7
4

 
4

9
1

4
7

N
 

5
1

0
1

4
 

7
4

7
7

N
 

13
6'

3C
JN

 
9

7
8

E
 

9 
6

3
5

1
N

 
2

2
5

7
E

 
9

9
0

0
 

1
1

2
0

 
2

4
 

0
9

 
6

5
 

4
1

3
E

 
1

3
5

6
5

 
4

9
2

1
0

N
 

5
1

0
5

4
 

7
4

3
6

N
 

1
3

5
2

8
N

 
9

9
9

E
 

9 
6

4
0

8
N

 
2

2
4

6
E

 
9

9
0

0
 

1
1

2
5

 
2

4
 

0
9

 
6

5
 

3
5

6
E

 
1

3
4

8
2

 
4

9
3

,,4
N

 
5

1
1

1
4

 
7

4
4

2
N

 
1

3
4

5
0

N
 

9
2

6
E

 
9 

6
4

2
6

N
 

2
2

3
5

E
 

9
9

0
0

 
1

1
3

0 
2

4
 

0
9

 
6

5
 

3
4

5
E

 
1

3
4

3
0

 
49

4'
33

N
 

5
1

2
2

5
 

7
4

4
8

N
 

1
3

4
0

1
N

 
8

7
6

E
 

9 
6

4
4

5
N

 
2

2
2

3
E

 
9

9
0

0
 

1
1

3
5

 
2

4
 

0
9

 
6

5
 

3
2

7
E

 
1

3
2

8
5

 
4<

;6
J

2N
 

5
1

3
5

0
 

7
5

0
0

N
 

1
3

2
6

1
N

 
7

9
8

E
 

9 
6

5
0

3
N

 
2

2
1

1
E

 
9

9
0

0
 

1
1

4
0

 
2

4
 

0
9

 
6

5
 

3
4

5
E

 
1

3
2

3
5

 
49

84
A

11
. 

5
1

5
 7

'i
 

7
5

0
8

N
 

1
3

2
0

7
N

 
8

6
4

E
 

9 
6

5
2

1
N

 
2

1
5

9
E

 
9

9
0

0
 

1
1

4
5

 
2

4
 

0
9

 
6

5
 

3 
l 

4E
 

1
3

C
l8

 
l1

9
9

6
7

N
 

5
1

6
3

5
 

7
5

2
4

N
 

1
2

9
9

7
N

 
7

3
4

E
 

u
, 

9 
6:

>
39

N
 

2
1

4
7

E
 

9
9

0
0

 
1

1
5

0
 

2
4

 
0

9
 

6
5

 
3

2
6

[ 
1

2
8

7
4

 
5

0
0

7
7

N
 

5
1

7
0

6
 

7
5

3
5

N
 

1
2

8
5

1
N

 
7

7
1

E
 

C
 

9 
65

58
1'

, 
2

1
3

5
E

 
9

9
0

0
 

1
1

5
5

 
2

4
 

0
9

 
6

5
 

3
2

l-
[ 

1
2

8
6

1
 

5
C

l7
3

N
 

5
1

7
9

6
 

7
5

3
7

N
 

1
2

8
3

9
N

 
7

4
7

E
 

:;,:
, 

9 
66

16
1'

, 
2

1
2

1
E

 
9

9
0

0
 

1
2

0
0

 
2

4
 

0
9

 
6:

, 
2

4
8

E
 

1
2

7
8

2
 

'.>
C

39
:iN

 
5

1
9

6
6

 
7

5
5

1
N

 
1

2
6

8
6

N
 

6
2

2
E

 
<

 
9 

6
6

3
5

N
 

2
1

0
8

E
 

9
9

0
0

 
1

2
0 

5 
2

4
 

0
9

 
6

5
 

3
1

7
E

 
1

2
6

2
v

 
5

0
8

4
C

N
 

5
2

3
8

3
 

7
6

0
4

N
 

1
2

6
0

0
N

 
7

2
3

E
 

{T
l 

9 
6

6
5

4
N

 
2

0
5

4
E

 
9

9
0

0
 

12
1(

) 
2

4
 

0
9

 
6

5
 

2 
4 

5E
 

1
2

2
%

 
c;

0
8

l?
N

 
5

2
2

7
7

 
7

6
2

4
N

 
1

2
2

7
?N

 
5

8
8

E
 

--<
 

9 
6

7
1

3
N

 
2

0
4

0
E

 
9

9
0

0
 

1
2

1
5

 
2

4
 

C
9 

6
5

 
2

:i
6E

 
1

2
C

91
 

5 
l 

1
7

3
N

 
5

2
'i

R
2

 
7

6
4

2
N

 
1

2
0

8
3

N
 

4
4

3
E

 
0 

9 
6

7
3

2
N

 
2

0
2

5
E

 
9

9
0

0
 

1
2

2
0

 
2

4
 

0
9

 
6

5
 

5
1

E
 

l 
18

 7
7

 
5
(
"

1
' 

6N
 

'i
2

1
7

6
 

76
'>

1N
 

1
1

8
7

6
N

 
1

7
7

E
 

'T
l 

9 
6

7
5

1
N

 
2

0
l0

E
 

9
9

0
0

 
1

2
2

5
 

2
4

 
('

9 
6

5
 

12
 9C

: 
l 

1
5

2
7

 
'j

f'
6

 7
 2

,1
 

5
1

0
6

7
 

7
7

1
 l

N
 

1
1

5
2

,N
 

2
9

8
E

 
..., 

9 
6

8
0

9
N

 
1

9
5

4
E

 
9

9
0

0 
12

 ,o
 

2
4

 
0

9
 

6
5

 
13

 2
[ 

l 
l 

f,
C

)O
 

'i
0

6
6

6
N

 
5

1
9

9
9

 
7

7
0

0
N

 
1

1
6

9
5

N
 

3
1

3
E

 
::c

 
9 

6
8

 2
 er

, 
1

9
3

7
E

 
9

9
0

0 
1

2
3

5
 

2
4

 
0

9
 

6
5

 
3

1 
'>E

 
1

1
6

0 
l 

':
C

8
9

1
N

 
5

2
?
1

7
 

7
7

0
4

N
 

1
1

6
7

2
N

 
6

6
1

E
 

{T
l 

9 
6

8
4

6
N

 
1

9
1

9
E

 
9

9
0

0 
12

 4
0 

2
4

 
C

9 
6

5
 

2
2

1
E

 
11

3
9

2
 

r:
:,

9r
,q

N
 

5
2

2
2

/i
 

7
7

2
4

N
 

1
1

3
8

2
N

 
4

6
7

E
 

z 
9 

6
9

0
4

N
 

1
9

0
2

E
 

9
9

0
0 

1
2

4
5

 
2

4
 

u
9

 
6

5
 

2v
9E

. 
11

3
8

 0
 

5
C

8
6

8
'J

 
5

2
1

2
6

 
7

7
2

3
N

 
1

1
3

7
2

N
 

4
2

7
E

 
0 

9 
6

9
2

4
N

 
1

8
4

3
E

 
9

9
0

0
 

1
2

5
0

 
2

4
 

0
9

 
6

5
 

2
2

1
 E

 
1

1
"-

7
6

 
5

0
9

0
1

N
 

5
2

2
4

6
 

7
7

2
5

N
 

1
1

3
6

6
N

 
4

6
6

E
 

:;,:
, 

9 
6

9
4

3
N

 
1

8
2

5E
 

9
9

0
0

 
1

2
5

5
 

2
4

 
0

9
 

6
5

 
2

J
2

[ 
1

1
3

1
 l.

 
5

1'
3

55
N

 
5

2
se

1
 

7
7

3
4

N
 

1
1

3
0

9
N

 
4

0
1

E
 

0 
9 

7
0

0
2

N
 

1
8

0
6

t.
 

9
9

0
0

 
1

3
0

0
 

2
4

 
0

9
 

6
5

 
1

3
7

E
 

1
0

9
6

1 
"· 

1 
r,?

 4 
~;

 
5

?
6

7
7

 
7

7
5

9
N

 
1

0
9

5
7

N
 

3
0

9
E

 
ri

 
9 

6
9

5
1

N
 

1
7

1
6

E
 

9
9

0
0

 
1

3
2

0
 

2
4

 
0

9
 

6
5

 
2

G
2

[ 
11

 l
 2

 P
 

">
(.

9f
f.

N
 

5
2

1
6

8
 

77
41

1'
, 

1
1

1
2

1
N

 
3

9
6

E
 

(
)
 

9 
6

9
3

3
N

 
l 

7
3

5
t.

 
9

8
0

0
 

1
3

2
5

 
2

4
 

0
9

 
6

5
 

1
4

\v
 

11
 l

 7
 5

 
'i 

12
 7

 4
 '·

 
<

,?
47

8 
7

7
4

2
N

 
1

1
1

7
5

N
 

44
W

 
0 

9 
6

9
1

5
N

 
1

7
5

4
E

 
9

8
0

()
 

1
3

3
0

 
2

4
 

0
9

 
6

5
 

35
E

 
11

3
9

8
 

0
cs

r,
2~

1 
c;

 
2 

l 
1

" 
7

7
2

2
N

 
ll

'3
9

7
N

 
1

1
6

E
 

C
 

9 
6

8
5

7
N

 
1

8
1

3
E

 
9

8
0

0
 

1
3

3
5

 
2

4
 

0
9

 
6

5
 

1
0

6
E

 
1

1
3

5
8 

"i 
O

CJ
R 

A
i, 

5
?2

'>
7

 
7

7
2

7
N

 
1

1
3

5
 'iN

 
2

1
7

E
 

~ 
9 

6
8

3
9

N
 

1
8

3
1

E
 

9
8

0
0

 
1

3
4

0
 

2
4

 
0

9
 

6
5

 
l

OO
E

 
1

1
5

S
8

 
':

C
.8

7
1

'! 
5

2
1

6
7

 
7

7
1

2
N

 
1

1
5

5
6

N
 

2
0

1
E

 
9 

6
8

2
1

N
 

1
8

4
9

E
 

9
8

0
0

 
1

3
4

5
 

2
4

 
0

9
 

6
5

 
2

3
'i

E
 

1
1

7
2

8
 

5
0

6
1

6
N

 
5

1
"5

7
 

7
6

5
7

N
 

1
1

7
1

6
N

 
5

3
0

E
 

:;,:
, 

9 
6

8
0

3
N

 
1

9
0

 7E
: 

9
8

0
0

 
1

3
5

0
 

2
4

 
0

9
 

6
5

 
2

3
5

E
 

1
1

6
2

9
 

5
C

6
2

0
N

 
5

1
0

4
8

 
7

7
0

4
N

 
1

1
6

1
m

 
5

2
4

E
 

{T
l 

9 
6 

74
61

1.
 

1
9

2
4

E
 

9
8

0
0

 
1

3
5

5
 

2
4

 
u

9
 

6
5

 
2

1
6

E
 

1
1

6
4

8
 

1
1

6
3

9
N

 
4

6
2

E
 

u
, 

9 
6

7
2

8
N

 
1

9
4

lt
. 

9
8

0
0

 
1

4
0

0
 

2
4

 
C

9 
6

5
 

2
0

3
E

 
1

2
1

3
8

 
51

1'
37

N
 

5
2

5
5

8
 

7
6

3
9

N
 

1
2

1
3

0
N

 
4

3
4

E
 

►
 

9 
6

7
1

0
N

 
1

9
5

7
E

 
9

8
0

0 
1

4
0

5
 

2
4

 
0

9
 

6
5

 
2

3
7

E
 

1
2

2
4

0
 

5
0

6
2

1
N

 
5

2
0

8
0

 
7

6
2

4
N

 
1

2
2

2
7

N
 

5
6

0
E

 
z 

9 
6

6
5

2
N

 
2

0
1

1
E

 
9

8
0

0
 

1
4

1
0

 
2

4
 

0
9

 
6

5
 

2
2

2
E

 
1

2
4

8
9

 
5

C
4

8
1

N
 

5
2

0
0

3
 

7
6

0
6

N
 

1
2

4
7

9
N

 
5

1
4

E
 

0 
9 

6
6

3
3

N
 

2
0

2
5

E
 

9
8

0
0 

1
4

1
5

 
2

4
 

0
9

 
6

5
 

2
4

7
E

 
1

2
6

1
5

 
5

0
3

1
1

N
 

5
1

8
6

8
 

7
5

5
5

N
 

1
2

6
0

0
N

 
6

1
3

E
 

..., 
9 

6
6

1
5

N
 

2
0

3
9E

 
9

8
0

0
 

1
4

2
0

 
2

4
 

0
9

 
6

5
 

3
4

3
E

 
1

2
8

6
6

 
5

0
0

6
1

N
 

5
1

6
8

7
 

7
5

3
5

N
 

1
2

8
3

9
N

 
8

3
2

E
 

::c
 

9 
65

57
11

. 
2

0
5

2
E

 
9

8
0

0
 

1
4

2
5

 
2

4
 

0
9

 
6

5
 

2
5

1
 E

 
1

2
8

2
4

 
4

9
9

7
C

N
 

5
1

5
0

0
 

75
'3

6N
 

1
2

8
0

8
N

 
6

3
6

E
 

{T
l 

9 
6

5
3

8
N

 
2

1
0

6
E

 
98

C
O

 
1

4
3

0
 

2
4

 
0

9
 

6
5

 
3

4
6

E
 

1
2

9
4

4
 

4
9

6
9

0N
 

5
1

'3
4

8
 

7
5

2
4

N
 

1
2

9
1

6
N

 
8

4
8

E
 

C'
l 

9 
6

5
2

0
N

 
2

1
1

8
E

 
9

8
0

0
 

1
4

3
5

 
2

4
 

0
9

 
6

5
 

3
5

2
E

 
1

3
1

5
5

 
4

9
8

1
0

N
 

5
1

5
1

8
 

75
è,

2N
 

1
3

1
2

5
N

 
8

8
7

E
 

:;,:
, 

9 
6

5
0

1
N

 
2

1
3

1
E

 
9

8
0

0
 

1
4

4
0

 
2

4
 

0
9

 
6

5
 

3
5

3
E

 
1

3
2

0
4

 
4

0
6

0
0

N
 

5
1

3
2

7
 

7
5

 
6N

 
1

3
1

7
4

N
 

8
9

,E
 

{T
l 

9 
6

4
4

3
N

 
2

1
4

2
E

 
9

8
0

0
 

1
4

4
5

 
2

4
 

0
9

 
6

5
 

2
5

8
E

 
1

3
2

2
2 

49
54

71
\!

 
5

1
2

8
1

 
7

5
0

3
N

 
1

3
2

0
4

N
 

6
8

4
E

 
{T

l z 
9 

6
4

2
4

N
 

2
1

5
3

E
 

9
8

0
0

 
1

4
5

0
 

2
4

 
0

9
 

6
5

 
3U

3E
 

1
3

4
7

2
 

4
9

3
9

0
N

 
5

1
1

9
4

 
7

4
4

5
N

 
1

3
4

5
3

N
 

7
1

5
E

 
r 

9 
6

4
0

5
N

 
2

~
0

4
l 

9
8

0
v 

1
4

5
5

 
2

4
 

U
9

 
6

5
 

3
1

9
E

 
1

3
4

4
2

 
4

9
2

7
U

N
 

5
1

0
7

0
 

7
4

4
4

N
 

1
3

4
2

0
N

 
7

7
8

E
 

►
 

9 
6

3
4

6
N

 
2

2
1

4
E

 
9

8
0

0
 

1
5

0
0

 
2

4
 

0
9

 
6

5
 

3
1

1
E

 
1

3
6

0
3

 
4

9
1

7
9

N
 

5
1

0
2

6
 

7
4

3
2

N
 

1
3

5
8

2
N

 
7

5
7

E
 

z 
9 

6
3

2
7

N
 

22
2:

>
E

 
9&

00
 

1
5

0
5 

2
4

 
t:

9 
6

5
 

3
2

8
E

 
1

3
6

7
4

 
4

9
U

6
9

N
 

5
0

9
3

9
 

7
4

2
6

N
 

1
3

6
4

9
N

 
8

2
6

E
 

0 
9 

63
08

1'
, 

22
3

6
t.

 
9

8
0

0
 

1
5

1
0

 
2

4
 

0
9

 
6

5
 

3
3

3
E

 
1

3
7

2
4

 
4

8
9

7
9

N
 

5
0

8
6

5
 

7
4

2
1

N
 

1
3

6
9

7
N

 
8

5
1

E
 

u
, 

9 
6

2
5

0
N

 
2

2
4

7
E

 
9

8
0

0
 

1
5

1
5

 
2

4
 

C
9 

6
5

 
3

2
6

E
 

1
3

8
8

5
 

4
8

8
9

9
N

 
5

0
8

3
2

 
7

4
0

9
N

 
1

3
8

6
0

N
 

8
3

1
E

 
r-

, 
9 

6
2

3
1

N
 

2
2

5
8E

 
9

8
0

0
 

1
5

2
0

 
2

4
 

0
9

 
6

5
 

3
1

9
E

 
1

3
9

0
6 

4
8

8
7

9
N

 
5

0
8

1
9

 
7

4
0

7
N

 
1

3
8

8
3

N
 

8
0

3
E

 
►
 

9 
6

2
1

2
N

 
2

3
0

9
E

 
9

8
0

0
 

1
5

2
5

 
2

4
 

0
9

 
6

5
 

3
2

9
E

 
1

4
1

8
7

 
4

8
8

8
9

N
 

5
0

9
0

6
 

7
3

4
9

N
 

1
4

1
6

1
N

 
8

6
1

E
 

9 
6

1
5

3
1

\ 
2

3
2

0
E

 
9

8
0

0
 

1
5

3
0 

?
4

 
C

9 
6

5
 

'3
28

E
 

1
4

3
3

8
 

4
8

8
8

9
N

 
5

0
9

4
8

 
7

3
3

9
N

 
1

4
3

1
1

N
 

8
6

8
E

 
9 

6
1

3
2

N
 

2
3

3
3

E
 

9
8

0
0

 
1

5
3

5
 

2
4

 
0

9
 

6
5

 
3

3
5

E
 

1
4

5
1

8
 

4
8

5
6

9
N

 
5

0
6

9
2

 
7

3
2

1
N

 
1

4
4

8
9

N
 

9
0

8
E

 
9 

6
1

1
3

N
 

2
3

4
4

E
 

9
8

0
0

 
1

5
4

0 
2

4
 

C
9 

6
5

 
3

2
8

E
 

1
4

4
4

6
 

48
'3

98
N

 
5

0
5

0
8

 
7

3
2

3
N

 
1

4
4

1
9

N
 

8
7

3
E

 
9 

6
0

5
4

N
 

2
3

5
3

[ 
9

8
0

0
 

1
5

4
5

 
?.

4 
0

9
 

6
5

 
3

5
5

E
 

1
4

4
8

6
 

4
8

4
8

8
N

 
5

0
6

0
6

 
7

3
2

2
N

 
1

4
4

5
2

N
 

9
9

1
E

 
9 

6
0

3
4

N
 

2
4

0
2

E
 

9
8

0
0

 
15

 ,o
 

2
4

 
C

9 
6

5
 

3
5

2
E

 
1

4
8

4
6

 
4

8
7

5
9

N
 

5
0

9
6

9
 

7
3

0
4

N
 

1
4

8
1

2
N

 
1

0
0

3
E

 
9 

6
0

15
N

 
2

4
1

2
E

 
9

8
0

0
 

1
5

5
5

 
2

4
 

0
9 

6
5

 
3

2
0

E
 

1
5

1
8

5
 

4
8

1
9

8
N

 
5

0
5

3
3

 
7

2
3

1
N

 
15

15
91

1.
 

8
8

2
E

 
1

0
 

6
0

4
0

N
 

2
3

1
6

E
 

1
0

0
0

0
 

5
5

0 
2

7
 

0
9

 
6

5
 

3
3

6
E

 
1

4
8

6
8

 
4

8
4

7
7

N
 

5
0

7
0

6
 

7
2

5
7

N
 

1
4

8
3

8
1

\ 
9

3
3

E
 

10
 

6
0

5
8

N
 

2
3

0
8

E
 

1
0

0
0

0
 

5
5

5
 

2
7

 
0

9
 

6
5

 
2

4
5

E
 

1
4

5
0

6
 

4
8

5
4

4
N

 
5

0
6

6
5

 
7

3
2

2
N

 
1

4
4

90
N

 
6

9
4

E
 

1
0

 
6

1
1

7
N

 
2

3
0

0
E

 
1

0
0

0
0 

6
0

0 
2

7 
0

9
 

6
5

 
3

0
6

E
 

1
4

3
5

1
 

4
8

4
5

5
N

 
5

0
5

3
5

 
7

3
3

0
N

 
1

4
3

3
0

N
 

7
7

6
E

 
1

0
 

6
1

3
6

N
 

2
2

5
1

E
 

1
0

0
0

0 
6

0
5

 
2

7
 

0
9

 
6

5
 

3
1

6
E

 
1

4
5

1
0

 
4

8
5

5
3

N
 

5
0

6
7

5
 

7
3

2
2

N
 

1
4

4
8

7
N

 
8

2
7

E
 

1
0

 
6

1
5

5
N

 
2

2
4

1
E

 
1

0
0

0
0

 
6

1
0

 
2

7
 

C
9 

6
5

 
3

1
2

E
 

1
4

2
6

7
 

4
8

9
1

7
N

 
5

0
9

5
5

 
7

3
4

4
N

 
1

4
2

4
5

N
 

7
9

6
E

 
1

0
 

6
2

1
5

N
 

2
2

3
1

E
 

1
0

0
0

0
 

6
1

5
 

2
7

 
0

9
 

6
5

 
2

5
5

E
 

1
4

1
1

0
 

4
8

9
3

1
N

 
5

0
9

2
5

 
7

3
5

5
N

 
1

4
0

9
1

N
 

7
2

0
E

 
1

0
 

6
2

3
4

N
 

2
2

2
0

E
 

1
0

0
0

0
 

6
2

0
 

2
7

 
0

9
 

6
5

 
3

0
8

E
 

1
3

8
1

2
 

4
8

9
6

8
N

 
5

0
8

7
9

 
7

4
1

5
N

 
1

3
7

9
2

N
 

7
5

5
E

 
1

0
 

6
2

5
3

N
 

2
2

0
8

E
 

1
0

0
0

0
 

6
2

5
 

2
7 

0
9

 
6

5
 

3
0

8
E

 
1

3
8

2
9

 
4

R
9

2
8

N
 

5
0

8
4

5
 

7
4

1
3

N
 

1
3

8
0

9
N

 
7

5
5

E
 

1
0

 
6

3
1

1
N

 
2

1
5

5
E

 
1

0
0

0
0

 
6

3
0

 
2

7 
0

9
 

6
5

 
3

0
1E

 
1

3
7

0
8 

4
8

9
8

8
N

 
5

0
8

7
0

 
7

4
2

2
N

 
1

3
6

8
9

N
 

7
2

2
E

 
1

0
 

6
3

3
0

N
 

2
1

4
2

E
 

1
0

0
0

0
 

6
3

5
 

2
7

 
0

9
 

6
5

 
3

0
7E

 
1

3
6

3
5

 
4

9
0

8
7

N
 

5
0

9
4

5
 

7
4

2
9

N
 

1
3

6
1

5
N

 
7

4
1

E
 

1
0

 
6

3
4

8
N

 
2

1
2

9
E

 
1

0
0

0
0

 
6

4
0

 
2

7
 

0
9

 
6

5
 

2
2

4
E

 
1

3
5

3
6

 
4

9
1

9
2

N
 

5
1

0
2

0
 

7
4

3
7

N
 

1
3

5
2

4
N

 
5

6
6

E
 

w
 

1
0

 
6

4
0

7
N

 
2

1
1

7
E

 
1

0
0

0
0

 
6

4
5

 
2

7
 

0
9

 
6

5
 

2
1

2
E

 
1

3
3

9
7

 
4

9
2

7
6

N
 

5
1

0
6

5
 

7
4

4
7

N
 

1
3

3
8

7
N

 
5

1
3

E
 

'-
0

 



FL
 

LA
T 

LO
!II

G
 

A
LT

 
G

M
T 

D
A

 
M

O 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 
._

. 
~
 

1
0

 
6

4
?
 5

 ~)
 

2
1

0
3

E
 

lO
O

C
O

 
6

5
0

 
2

7
 

0
9

 
6

5
 

2
5

9
E

 
1

3
4

3
2

 
4

9
3

8
1

N
 

5
1

1
7

5
 

7
4

4
7

N
 

1
3

4
1

4
N

 
6

9
9

E
 

0 
1

0
 

6
4

4
 3

ri
 

2
0

5
U

E
 

1
0

0
0

0
 

6
5

5
 

2
7

 
0

9
 

6
5

 
2

4
5

E
 

1
3

2
9

4
 

4
9

5
4

2
N

 
5

1
2

9
5

 
7

4
5

9
N

 
1

3
2

7
8

N
 

6
3

6
E

 
1

0
 

6
5

0
2

N
 

2
0

, 
c; 

E
 

1
0

0
0

0
 

7
0

0
 

2
7

 
0

9
 

6
5

 
2

5
2

E
 

1
3

1
1

2
 

4
9

6
6

3
N

 
5

1
3

6
5

 
7

5
1

3
N

 
1

3
0

9
6

N
 

6
5

5
E

 
10

 
6

5
2

0
N

 
2

0
1

9
E

 
lO

O
O

'J
 

7
0

5
 

2
7

 
C

9 
6

5
 

1
2

2
E

 
1

2
9

4
6

 
4

9
7

1
8

N
 

5
1

3
7

5
 

7
5

2
4

N
 

1
2

9
4

2
N

 
3

1
0

E
 

10
 

6'
;':

\0
N

 
?O

O
">

E 
1

0
0

0
0 

7
1

0
 

2
7

 
0

9
 

6
5

 
2

0
8

E
 

1
2

8
5

5 
4C

J8
14

N
 

5
1

4
4

6
 

7 
5 

32
,..

, 
1

2
8

4
6

N
 

4
7

7
E

 
l 0

 
6

5
5

7
N

 
1

0
5

1
E

 
1

0
0

0
0

 
7

1
5

 
2

7
 

0
9

 
6

5
 

1
5

9
E

 
1

2
6

8
2

 
4

9
8

(.;
7N

 
5

1
3

9
6

 
7

5
4

3
N

 
1

2
6

7
4

1
\ 

4
3

9
E

 
1

0
 

6
6

1
5

N
 

1
0

':
\7

[ 
1

0
0

0
0

 
7

2
0

 
2

7
 

0
9

 
6

5
 

2
2

1
E

 
1

2
7

0
5

 
49

6'
:>

6N
 

5
1

2
5

6
 

7
5

3
9

N
 

1
2

6
94

N
 

5
2

1
E

 
1

0
 

6
6

3
 ,r

! 
1

°2
?
E

 
1

0
0

0
0

 
7

2
5

 
2

7
 

0
9

 
6

5
 

3
0

7
E

 
1

2
8

7
1

 
5

0
1

8
2

N
 

5
1

8
0

6
 

7
5

3
7

N
 

1
2

8
5

2
N

 
7

0
0

E
 

1
0

 
6

6
5

H
J 

10
01

1E
 

1
0

0
0

0
 

7
3

0
 

2
7

 
0

9
 

6
5

 
2

5
1

E
 

1
2

4
1

0
 

5
0

2
6

7
N

 
5

1
7

7
7

 
7

6
0

8
N

 
1

2
3

9
5

N
 

6
1

8
E

 
1

0
 

6
7

1
H

\ 
1

B
5

4
E

 
1

0
0

0
0 

7
3

5
 

2
7

 
0

9
 

6
5

 
2

4
E

 
1

2
2

2
6

 
5

0
5

2
5

N
 

5
1

9
8

3
 

7
6

2
4

N
 

1
2

2
2

6
N

 
8

5
E

 
1

0
 

6 
73

0!
11

 
1

8
3

9
E

 
1

0
0

0
0

 
7

4
0 

2
7

 
0

9
 

6
5

 
z
c
1E

 
1

2
1

0
9

 
5

0
7

5
7

N
 

5
2

1
8

1
 

7
6

3
5

N
 

1
2

1
0

1
N

 
4

3
5

t 
1

0
 

6
7

4
9

N
 

1
P

2
5

E
 

1
0

0
0

0
 

7
4

5
 

2
7

 
C

9 
6

5
 

2
1

 
E

 
1

1
5

4
1

 
':>

08
49

N
 

5
2

1
4

2
 

7
7

1
3

N
 

1
1

5
3

2
1

\ 
4

5
9

E
 

1
0

 
6

8
0

8
N

 
1

8
0

8
E

 
1

0
0

0
0 

7
5

0
 

2
7

 
0

9
 

6
5

 
2

5
5

E
 

1
1

6
1

9
 

5
0

3
9

3
N

 
5

1
7

1
6

 
7

7
0

1
N

 
1

1
6

0
4

N
 

5
9

1
 E.

 
1

0
 

6
8

2
6

N
 

1
7

5
1

E
 

1
0

0
0

0
 

7
5

5
 

2
7

 
0

9
 

6
5

 
2

1
5

E
 

1
1

7
5

6
 

5
0

4
3

4
N

 
5

1
7

8
6

 
7

6
5

3
N

 
1

1
7

4
7

N
 

4
6

1
E

 
1

0
 

6
8

4
4

N
 

1
7

3
 3

é.
 

1
0

0
0

0
 

8
0

0
 

2
7

 
C

9 
6

5
 

1
5

7
[ 

1
1

5
9

4
 

5
0

6
0

5
N

 
5

1
9

1
6

 
7

7
0

6
N

 
1

1
5

8
8

N
 

3
9

3
E

 
1

0
 

6
9

0
3

N
 

1
7

1
5

[ 
1

0
0

0
0

 
8

0
5

 
2

7
 

0
9

 
6

5
 

3
1

E
 

1
1

4
4

3
 

50
73

7,
..

, 
5

2
0

6
0

 
7

7
1

8
N

 
1

1
4

4
3

N
 

1
0

5
E

 
1

0
 

6
9

2
2

rl
 

1
6

5
,E

 
10

0
0

0
 

8
1

0
 

2
7

 
C

9 
6

5
 

1
5

2
E

 
1

1
2

2
8

 
5

0
7

7
4

N
 

5
2

0
0

1
 

7
7

3
2

N
 

1
1

2
2

2
N

 
3

6
6

E
 

1
0

 
6

9
4

0
N

 
1

6
3

2
E

 
1

0
0

0
0

 
8

1
5

 
2

7
 

0
9

 
6

5
 

l2
4

E
 

1
1

1
1

9
 

5
C

6
3

ü
N

 
5

1
8

3
6

 
7

7
3

7
N

 
1

1
1

1
5

N
 

2
7

2
E

 
1

0
 

6
9

1
6

 ~!
 

1
5

5
8

E
 

1
0

0
0

0 
8

4
0

 
2

7
 

C
9 

6
5

 
2

1
,-

1
1

2
6

2
 

5
0

7
5

4
N

 
5

1
9

6
8

 
7

7
2

9
N

 
1

1
2

6
2

1
\ 

68
W

 
1

0
 

6
9

0
0

N
 

1
6

1
5

E
 

1
0

0
0

0 
8

4
5

 
2

7
 

0
9

 
6

5
 

ZO
E 

1
1

4
7

0
 

5
0

6
4

6
N

 
5

1
9

2
8

 
7

7
1

4
N

 
1

1
4

7
0

N
 

6
6

E
 

1
0

 
6

8
4

3
1

\ 
1

6
3

2
E

 
1

0
0

0
0 

8
5

0
 

2
7

 
0

9
 

6
5

 
1

2
E

 
1

1
6

7
7

 
5

0
4

6
5

N
 

5
1

7
9

8
 

7
6

5
8

N
 

1
1

6
7

7
N

 
4

0
E

 
1

0
 

6
8

2
7

N
 

1
6

 '• 
9 

E
 

1
0

0
0

0 
8

5
5

 
2

7
 

0
9

 
6

5
 

3
5

E
 

1
1

7
C

6
 

5
0

3
1

3
N

 
5

1
6

5
7

 
7

6
5

4
N

 
1

1
7

0
6

N
 

ll
8

E
 

1
0

 
6

8
1

0
N

 
1

7
0

6
E

 
1

0
0

0
0

 
9

0
0

 
2

7
 

C
9 

6
5

 
3

8
E

 
1

1
7

9
5

 
5

0
1

4
9

N
 

5
1

5
1

8
 

7
6

4
6

N
 

1
1

7
9

5
N

 
1

3
2

E
 

1
0

 
6

7
5

3
N

 
1

7
2

2
E

 
1

0
0

0
0 

9
0

5
 

2
7

 
0

9
 

6
5

 
21

 3
E

 
1

1
6

3
0

 
5

0
1

5
7

N
 

5
1

4
8

8
 

7
6

5
7

N
 

1
1

6
2

2
N

 
4

4
9

E
 

.,, 
1

0
 

6
7

3
6

N
 

1
7

3
7

E
 

1
0

0
0

0
 

9
1

0
 

2
7

 
0

9
 

6
5

 
2

5
0

E
 

1
2

0
2

7
 

5
0

5
5

8
N

 
5

1
9

6
8

 
7

6
3

7
N

 
1

2
0

1
2

N
 

5
9

6
t 

C
: 

1
0

 
6

7
1

0
N

 
1

7
5

2
E

 
1

o
o

o
r 

9
1

5
 

2
7

 
C

9 
6

5
 

2C
5E

 
1

2
1

6
2

 
5

0
2

3
7

N
 

5
1

6
8

8
 

7
6

2
3

N
 

1
2

1
5

 4
1'

 
44

1E
. 

0
:,

 
r
' 

1
0

 
6

7
0

2
N

 
1

8
0

6
E

 
1

0
0

0
0

 
9

2
0

 
2

7
 

0
9

 
6

5
 

2
3

6
E

 
1

2
3

3
8

 
5

0
6

5
8

N
 

5
2

1
3

9
 

7
6

1
9

N
 

1
2

3
2

5
1

\ 
5

6
1

E
 

ri
 

1
0

 
6

6
4

5
N

 
1

P
2

0
E

 
1

0
0

0
0

 
9

2
5

 
2

7
 

o
o

 
6

5
 

1
1

4
E

 
1

2
5

2
8

 
50

'1
84

N
 

5
1

9
1

8
 

7
6

0
2

N
 

1
2

5
2

5
N

 
2

7
0

E
 

►
 

1
0

 
6

6
2

6
1

\ 
1

8
3

6
E

 
1

0
0

0
0

 
9

3
0

 
2

7
 

0
9

 
6

5
 

lW
 

1
2

7
5

8
 

4
9

8
1

0
N

 
5

1
4

1
8

 
7

5
3

8
N

 
1

2
7

5
8

N
 

4W
 

o-
-j 

1
0

 
6

6
0

7
N

 
1

8
5

1
[ 

1
0

0
0

0
 

9
3

5
 

2
7

 
C

9 
6

5
 

5
0

E
 

1
2

6
2

0 
4

9
6

8
9

N
 

5
1

2
6

7
 

7
5

4
5

N
 

1
2

6
1

8
N

 
1

8
5

E
 

ëi 
1

0
 

6
5

4
9

N
 

1
9

0
6E

 
1

0
0

0
0

 
9

4
0

 
2

7
 

o
o

 
6

5
 

6W
 

1
2

6
2

9
 

4
9

7
4

0
N

 
5

1
3

1
8

 
7

5
4

5
N

 
1

2
6

2
9

N
 

24
W

 
z 

1
0

 
6

5
3

0
N

 
1

0
2

1
t 

1
0

0
0

0 
91

,5
 

2
7

 
0

9
 

6
5

 
1

1
9

E
 

1
2

8
5

9
 

4
0

8
2

5
N

 
5

1
4

5
7

 
7

5
3

2
N

 
1

2
8

5
6

1
\ 

2
9

6
E

 
C

/J
 

1
0

 
6

5
1

2
N

 
l9

3
5

E
 

1
0

0
0

0
 

9
5

0
 

2
7

 
0

9
 

6
5

 
2

0
9

E
 

l3
C

0
2

 
4

9
6

6
3

N
 

5
1

3
3

7
 

7
5

2
0

N
 

1
2

9
9

3
N

 
4

8
7

E
 

0 
1

0
 

6
4

5
3

N
 

1
9

4
°E

 
1

0
0

0
0 

9
5

5
 

2
7

 
0

9
 

6
5

 
2

0
4

E
 

1
3

2
4

8
 

4
9

5
9

8
N

 
5

1
3

3
7

 
7

5
0

3
N

 
1

3
2

3
9N

 
4

7
8

E
 

..,, 
1

0
 

6
4

3
8

N
 

2
0

0
1

E
 

1
0

0
0

0 
1

0
0

0
 

2
7

 
0

9
 

6
5

 
2

J9
E

 
1

3
3

8
7

 
4

9
4

1
6

N
 

5
1

1
9

7
 

7
4

5
1

N
 

1
3

3
7

7
N

 
5

0
4

E
 

o-
-j 

1
0

 
6

4
2

?N
 

2
0

1
3

E
 

1
0

0
0

0 
lO

•J 
5 

2
7

 
0

9
 

6
5

 
2

2
1

E
 

1
3

4
2

4
 

4
9

2
6

6
N

 
5

1
0

6
2

 
7

4
4

5
N

 
1

3
4

1
2

N
 

5
5

1
E

 
:I:

 
1

0
 

6
4

0
7

N
 

2
0

2
5

é.
 

1
0

0
0

0
 

1
0 

l 
:.J 

2
7

 
0

9
 

6
5

 
1

5
7

E
 

1
3

4
8

5
 

4
9

1
9

3
N

 
5

1
0

0
8

 
7

4
4

0
N

 
1

3
4

7
7

N
 

4
5

8
E

 
(T

l 
1

0
 

6
3

5
2

N
 

2
0

3
7

E
 

1
0

0
0

0 
1

0
1

5
 

2
7

 
0

9
 

6
5

 
1

3
9

E
 

1
3

5
0

3
 

4
9

0
9

9
N

 
5

0
9

2
2

 
7

4
3

7
N

 
1

3
4

9
7

N
 

3
8

7
E

 
0 

1
0

 
6

3
3

5
N

 
2

0
4

8
E

 
1

0
0

0
0

 
1

0
2

0
 

2
7

 
0

9
 

6
5

 
2C

2E
 

1
3

6
1

5
 

4
9

U
4

2
N

 
5

0
8

9
6

 
7

4
2

9
N

 
1

3
6

0
7

N
 

4
8

2
E

 
0 

1
0

 
6

3
1

8
N

 
2

0
5

9
E

 
1

0
0

0
0

 
1

0
2

5
 

2
7

 
0

9
 

6
5

 
l5

5
E

 
1

3
6

7
9

 
4

8
9

4
6

N
 

5
0

8
2

2
 

7
4

2
3

N
 

1
3

6
7

2
N

 
4

5
6

E
 

3:
 

1
0

 
6

3
0

1
1

\ 
2

1
1

0
E

 
1

0
0

0
0

 
10

 3
0

 
2

7
 

0
9

 
6

5
 

2
1

1
E

 
1

3
7

8
9

 
4

8
8

7
9

N
 

5
0

7
8

7
 

7
4

1
5

N
 

1
3

7
7

9
N

 
5

2
5

E
 

z 
1

0
 

6 
2 

4 
4r

, 
2

1
2

0
[ 

1 
:.i

oo
ri

 
1

0
3

5
 

2
7

 
C

9 
6

5
 

1
4

0
E

 
1

3
8

7
1

 
4

8
8

5
0

N
 

5
0

7
8

2
 

7
4

0
9

N
 

1
3

8
6

6
N

 
4

0
2

E
 

1
0

 
6

2
2

7N
 

2
1

3
1

E
 

1
0

0
0

0
 

1
0

4
0

 
2

7
 

o
o

 
6

5
 

2
1

9
E

 
1

4
0

4
7

 
4

8
7

6
4

N
 

5
0

7
4

7
 

7
3

5
6

N
 

1
4

0
3

5
N

 
5

6
9

E
 

ëi 
1

0
 

6 
21

 o
r•

 
2

1
4

1
[ 

1
0

<
'0

0
 

1
0

4
5

 
2

7
 

0
9

 
6

5
 

2
2

9
E

 
1

4
2

2
5

 
4

8
6

8
1

N
 

5
0

7
1

7
 

73
4"

\N
 

1
4

2
1

2
N

 
6

1
6

E
 

z 
1

0
 

6
1

5
4

N
 

21
 5

1 
E

 
1

0
0

0
0 

1
0 

5
0

 
2

7
 

i.;
9 

6
5

 
2

4
4

E
 

1
4

3
4

8
 

4
8

5
9

8
N

 
5

0
6

7
2

 
7

3
3

3
N

 
1

4
3

3
2

N
 

6
8

6
E

 
0 

1
0

 
6

1
3

7
N

 
2

2
0

1
E

 
1

0
0

0
0 

1
0

5
5

 
2

7 
0

9
 

6
5

 
2

2
4

E
 

1
4

4
3

l' 
4

8
4

3
3

N
 

5
0

5
3

7
 

7
3

2
5

N
 

1
4

4
1

8
N

 
60

31
: 

0
:,

 
10

 
6

1
2

1
N

 
2

2
1

0
E

 
1

0
0

0
0

 
1

1
0

0
 

2
7

 
o

s 
6

5
 

2
5

7
E

 
1

4
4

8
2

 
4

8
3

5
2

N
 

5
0

4
7

4
 

7
3

2
0

N
 

1
4

4
6

3
N

 
7

4
5

E
 

C/
J 

1
0

 
6

1
0

4
N

 
2

2
2

0
E

 
10

0
0

0
 

11
0

5
 

2
7

 
0

9
 

6
5

 
4

0
7

E
 

1
4

6
0

8
 

4
8

3
6

3
N

 
5

0
5

2
1

 
7

3
1

2
N

 
1

4
5

7
1

N
 

1
0

4
8

E
 

(T
l 

1
0

 
6

0
4

8
N

 
2

2
3

 l
E

 
1

0
0

0
0

 
1

1
1

0
 

2
7

 
0

9
 

6
5

 
3

4
0

E
 

1
4

8
9

7
 

4
8

4
2

8
N

 
5

0
6

6
7

 
7

2
5

4
N

 
1

4
8

6
6

N
 

9
5

4
E

 
::0

 <
 

1
0

 
6

0
3

 lN
 

2
2

4
lé

. 
lO

O
O

C
 

1
1

1
5

 
2

7
 

0
9

 
6

5
 

2
5

6
E

 
1

5
0

5
5

 
4

8
1

7
6

N
 

5
0

4
7

4
 

7
2

3
9

N
 

1
5

0
3

5
N

 
7

7
1

E
 

►
 

1
0

 
6

0
 l

 4
1~

 
2

2
4

9
E

 
1

0
0

0
0

 
1

1
2

0
 

2
7

 
0

9
 

6
5

 
2

4
7

E
 

1
4

9
9

7
 

4
7

9
8

2
N

 
5

0
2

7
1

 
7

2
3

9
N

 
1

4
9

7
9

N
 

7
2

6
E

 
o-

-j 
1

0
 

5
9

5
7

N
 

2
2

5
7

E
 

1
0

0
0

0
 

1
1

2
5

 
2

7
 

0
0

 
6

5
 

2
3

0
E

 
1

4
9

8
4

 
4

7
8

JC
N

 
5

0
0

9
3

 
7

2
3

6
N

 
1

4
9

7
0

N
 

6
5

5
E

 
0 

1
0

 
6

0
2

4
N

 
2

1
5

6
E

 
1

0
0

0
0

 
1

1
4

5
 

2
7

 
0

9
 

6
5

 
3

0
4

E
 

1
4

9
6

6
 

4
7

9
6

5
N

 
5

0
2

4
6

 
7

2
4

0
N

 
1

4
9

4
4

1
\ 

S
O

IE
 

::0
 

1
0

 
6

0
4

5
N

 
2

1
4

5
E

 
1

0
0

0
0

 
1

1
5

0
 

2
7

 
0

9
 

6
5

 
3C

'9
E

 
1

4
7

0
5

 
4

8
1

9
3

N
 

5
0

3
8

7
 

7
3

0
2

N
 

1
4

6
8

2
1

\ 
8

1
0

E
 

-< 
1

0
 

6
1

0
6

N
 

2
1

3
4

E
 

1
0

0
0

0 
1

1
5

5
 

2
7

 
0

9
 

6
5

 
2

5
9

E
 

1
4

5
8

7
 

4
8

2
9

9
N

 
5

0
4

5
3

 
7

3
1

2
N

 
1

4
5

6
8

N
 

7
5

7
E

 
1

0
 

6
1

2
7

N
 

2
1

2
3

E
 

1
0

0
0

0
 

1
2

0
0

 
2

7
 

0
9

 
6

5
 

2
4

7
E

 
1

4
3

6
5

 
4

8
3

8
8

N
 

5
0

4
7

5
 

7
3

2
8

N
 

1
4

3
4

8
N

 
69

7ë
. 

10
 

6
1

4
7

N
 

2
1

1
2

E
 

1
0

0
0

0 
1

2
0

5
 

2
7

 
0

9
 

6
5

 
4

8
4

8
4

N
 

1
0

 
6

2
0

8
N

 
2

1
0

1
E

 
1

0
0

0
0

 
1

2
1

0
 

2
7

 
0

9
 

6
5

 
2

0
9

E
 

1
4

2
2

7
 

4
8

6
1

1
N

 
5

0
6

5
0

 
7

3
4

1
N

 
1

4
2

1
7

N
 

5
3

2
E

 
1

0
 

6
2

2
8

N
 

2
0

5
0

E
 

9
9

0
0

 
1

2
1

5
 

2
7

 
0

9
 

6
5

 
2

5
lE

 
1

4
0

1
2

 
4

8
8

0
7

N
 

5
0

7
7

8
 

7
3

5
9

N
 

1
4

0
0

1
N

 
5

7
4

E
 

1
0

 
6

2
4

7
M

 
2

0
3

7
1

: 
9

9
0

0
 

1
2

2
0 

2
7

 
0

9
 

6
5

 
2 

7E
 

1
3

8
4

3
 

4
8

8
8

6
N

 
5

0
8

0
8

 
7

4
1

1
N

 
1

3
8

3
4

1
' 

5
1

2
E

 
1

0
 

6
3

0
7

N
 

2
0

2
3

E
 

9
9

0
0

 
1

2
2

5
 

2
7

 
0

0
 

6
5

 
2

1
7

E
 

1
3

7
4

4
 

4
8

8
8

0
N

 
5

0
7

8
4

 
7

4
1

8
N

 
1

3
7

3
3

N
 

5
4

8
E

 
1

0
 

6
3

2
6

N
 

2
0

0
8

E
 

99
0'

.)
 

1
2

3
0

 
2

7
 

0
9

 
6

5
 

2
2

6
E

 
1

3
6

1
8

 
4

8
9

4
9

N
 

5
0

8
0

8
 

7
4

2
7

N
 

1
3

6
0

6
N

 
5

8
0

E
 

1
0

 
6

3
4

5
N

 
1

9
5

4
E

 
9

9
0

0
 

1
2

3
5

 
2

7
 

ü
9

 
6

5
 

2G
5E

 
1

3
5

3
6

 
49

C
i-

7N
 

5
0

8
4

2
 

7
4

3
4

N
 

1
3

5
2

7
N

 
4

9
3

E
 

1
0

 
6

4
0

4
N

 
1

9
3

9
F

 
9

9
0

0
 

1
2

4
0

 
2

7
 

0
9

 
6

5
 

2
0

8
E

 
1

3
4

2
6

 
4

9
0

9
2

N
 

5
0

8
9

5
 

7
4

4
2

N
 

1
3

4
1

6
N

 
5

0
1

E
 

1
0

 
6

4
2

3
N

 
1

9
2

4
E

 
9

9
0

0
 

1
2

4
 "i 

2
7

 
0

9
 

6
5

 
2

1
1

E
 

1
3

3
8

0
 

4
9

1
3

0
N

 
5

0
0

2
8

 
7

4
4

6
N

 
1

3
3

7
0

N
 

5
1

1
E

 
1

0
 

6
4

4
1

N
 

1
9

0
9

E
 

9
9

0
0

 
1

2
5

0 
2

7
 

0
9

 
6

5
 

2
0

8
E

 
1

3
3

2
1

 
4

9
1

9
2

N
 

5
0

0
6

4
 

7
4

5
1

N
 

1
3

3
1

2
N

 
4

9
7

E
 

1
0

 
6

5
0

1
N

 
1

P
5

5
[ 

9
9

0
0

 
1

2
5

5
 

2
7

 
C

9 
6

5
 

1
5

3
E

 
1

3
1

5
2

 
4

9
'3

4
9

N
 

5
1

0
7

2
 

7
5

0
5

N
 

13
14

5/
1.

 
4

3
4

E
 

1
0

 
6

5
2

0
M

 
1

8
4

1
E

 
9

9
0

0
 

1
3

0
0 

2
7

 
0

9
 

6
5

 
1

3
 3

E
 

1
3

1
7

2
 

4
9

5
8

5
N

 
5

1
3

0
4

 
7

5
0

7
N

 
1

3
1

6
7

N
 

3
5

8
E

 
1

0
 

6
5

3
9

N
 

1
8

2
6

E
 

9
9

0
0

 
1

3
0

5
 

2
7

 
0

9
 

6
5

 
1

1
2

E
 

1
2

9
3

2
 

4
9

9
4

8
N

 
5

1
5

9
5

 
7

5
2

9
N

 
1

2
9

2
9

N
 

2
7

1
E

 
1

0
 

6
5

5
8

N
 

1
8

1
1

E
 

9
9

0
0

 
1

3
1

 'J
 

2
7

 
C

9 
6

5
 

1
0

2
E

 
1

2
7

6
5

 
"i

01
46

N
 

5
1

7
4

6
 

7
5

4
3

N
 

1
2

7
6

3
N

 
2

3
2

E
 

1
0

 
6

6
1

6
N

 
1

7
5

5
E

 
9

9
0

0
 

1
3

1
5

 
2

7
 

(;
9 

6
5

 
1

0
4

E
 

1
2

5
4

7
 

5
0

3
5

6
N

 
5

1
8

9
5

 
7

6
0

0
N

 
1

2
5

4
5

N
 

2
3

4
E

 
1

0
 

6
6

3
4

N
 

1
7

3
9

E
 

9
9

0
0

 
1

3
2

0
 

2
7

 
0

9
 

6
5

 
1

1
3

E
 

1
2

5
0

3
 

5
0

2
0

3
N

 
5

1
7

3
7

 
7

6
0

1
N

 
1

2
5

0
1

N
 

2
6

5
E

 
1

0
 

6
6

5
4

N
 

1
7

2
3

[ 
9

9
0

0
 

1
3

2
5

 
2

7
 

0
9

 
6

5
 

2
C

lE
 

1
2

2
1

5
 

5
0

2
05

N
 

5
1

6
7

0
 

7
6

2
0

N
 

1
2

2
0

7
1

\ 
4

3
1

E
 

1
0

 
6

7
1

3
N

 
1

7
0

6
E

 
9

9
0

0
 

1
3

3
0

 
2

7
 

0
9

 
6

5
 

1
3

2
E

 
1

2
1

 7
3

 
5

0
0

9
7

N
 

5
1

5
5

5
 

7
6

2
1

N
 

1
2

1
6

8
1

' 
32

5E
 

1
0

 
6

7
3

0
N

 
1

6
4

7
E

 
9

9
0

0
 

1
3

3
5

 
2

7
 

C
9 

6
5

 
1

4
8

E
 

1
2

0
3

2
 

5
0

2
1

3
N

 
5

1
6

3
5

 
7

6
3

2
N

 
1

2
0

2
6

N
 

3
7

8
E

 
1

0
 

6
7

4
8

N
 

1
6

2
8

E
 

9
9

0
C

 
1

3
4

()
 

2
7

 
0

9
 

6
5

 
4

7
E

 
1

1
8

1
3

 
5

0
1

6
2

N
 

5
l"

i3
5

 
7

6
4

5
N

 
1

1
8

1
2

M
 

16
0E

 
1

0
 

6
8

0
8

N
 

1
6

1
0

E
 

9
9

0
0

 
1

3
4

5
 

2
7

 
C

9 
6

5
 

32
'1

/ 
1

1
8

1
0

 
5

0
3

C
8

N
 

5
1

6
 7

5
 

7
6

4
7

N
 

1
1

8
1

0
N

 
10

8W
 

1
0

 
6

8
2

7
M

 
1

5
 <;

 1
 E

 
9

9
0

0
 

1
3

5
0

 
2

7
 

0
9

 
6

5
 

12
8W

 
1

1
4

1
7

 
5

0
3

4
7

N
 

5
1

6
2

5
 

7
7

1
3

N
 

1
1

4
1

3
N

 
29

3W
 

1
0

 
6

8
4

6
N

 
1

5
3

1
E

 
9

9
0

0
 

1
3

5
5

 
2

7
 

0
9

 
6

5
 

1
3

 51
-.' 

1
1

5
4

8
 

5
0

3
5

8
N

 
5

1
6

6
5

 
7

7
0

5
N

 
1

1
5

4
4

N
 

3
2

0
\•

 



FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

D
A

 
M

O 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 
, 

1
0

 
6

9
0

5
N

 
l'

H
O

E 
9

9
0

0
 

1
4

0
0

 
2

7
 

0
9

 
6

5
 

12
1W

 
1

1
2

7
2

 
5

0
7

3
9

N
 

5
1

9
7

6
 

7
7

2
9

N
 

1
1

2
6

8
N

 
26

5W
 

1
0

 
6

9
2

4
N

 
1

4
4

6
E

 
9

9
0

0
 

1
4

0
5

 
2

7
 

0
9

 
6

5
 

31
// 

1
1

1
2

6
 

5
0

5
6

5
N

 
5

1
7

7
5

 
7

7
3

5
N

 
1

1
1

2
6

1
\ 

lO
W

 
10

 
6

8
5

6
N

 
1

4
2

2
E

 
1

0
1

0
0 

1
4

2
0

 
2

7
 

0
9

 
6

5
 

11
4W

 
1

1
3

8
1

 
5Ô

01
5N

 
5

2
2

6
9

 
7

7
2

5
N

 
1

1
3

7
8

N
 

24
7W

 
1

0
 

6
8

3
8

N
 

l4
4

4
E

 
1

0
1

0
0 

1
4

2
5

 
2

7
 

0
9

 
6

5
 

21
2W

 
1

1
6

2
6

 
5 

4
9

4
N

 
5

1
8

1
6

 
7

7
0

 2
N

 
1

1
6

1
8

N
 

4
4

 7
1-1 

1
0

 
6

8
1

9
N

 
1

5
0

4
E

 
1

0
1

0
0 

1
4

3
0

 
2

7
 

0
9

 
65

 
40

W
 

1
1

7
7

0 
5

0
5

6
7

N
 

5
1

9
1

9
 

7
6

5
4

N
 

1
1

7
6

9
N

 
13

7W
 

1
0

 
6

8
0

1
N

 
1

5
2

4
E

 
1

0
1

0
0 

1
4

3
5

 
2

7
 

0
9

 
6

5
 

9W
 

1
1

9
7

0 
50

27
31

1;
 

5
1

6
7

8
 

7
6

3
6

N
 

1
1

9
7

0
N

 
32

W
 

1
0

 
6

7
4

3
N

 
1c

;4
2E

 
1

0
1

0
0

 
1

4
4

0
 

2
7

 
0

9
 

65
 

3E
 

1
1

8
9

8
 

5
C

l8
7

N
 

5
1

5
7

8
 

7
6

4
0

N
 

1
1

8
9

8
N

 
p

E
 

1
0

 
6

7
2

5
N

 
1

6
0

0
E

 
1

0
1

0
0

 
1

4
4

5
 

2
7

 
0

9
 

6
5

 
2

1
E

 
1

2
0

1
5

 
5

0
0

6
7N

 
5

1
4

8
8

 
7

6
3

0N
 

1
2

0
1

5
N

 
2E

 
1

0
 

6
7

0
7

N
 

1
6

1
6

E
 

1
0

1
0

0
 

1
4

5
0

 
2

7
 

0
9

 
6

5
 

4
3

E
 

1
2

0
6

2
 

5
0

0
5

6
N

 
5

1
4

8
8

 
7

6
2

7
N

 
1

2
0

6
1

N
 

14
9E

 
1

0
 

6
6

4
9

N
 

1
6

3
2

E
 

1
0

1
0

0
 

1
4

5
5

 
2

7
 

0
9

 
6

5
 

2
1

E
 

1
2

1
9

1
 

4
9

9
5

2
N

 
5

1
4

1
8

 
7

6
1

7
N

 
1

2
1

9
1

N
 

7
6

E
 

10
 

6
6

3
H

I 
l6

4
7

E
 

1
0

1
0

0 
1

5
0

0
 

2
7

 
0

9
 

6
5

 
3

6
E

 
1

2
4

1
6

 
4

9
9

80
N

 
5

1
4

9
9

 
7

6
0

3
N

 
1

2
4

1
5

N
 

1
2

8
E

 
1

0
 

6
6

1
3

N
 

1
7

0
1

E
 

1
0

1
0

0
 

1
5

0
5

 
2

7
 

0
9

 
6

5
 

31
E

 
1

2
6

4
7

 
4

9
9

3
2

N
 

5
1

5
0

8
 

7
5

4
7

N
 

1
2

6
4

6
N

 
1

1
3

E
 

1
0

 
6

5
5

6
N

 
1

7
1

7
E

 
1

0
1

0
0 

1
5

1
0 

2
7

 
0

9
 

6
5

 
1

2
1

E
 

1
2

7
9

4
 

4
9

7
1

8
N

 
5

1
3

3
8

 
7

5
3

4
N

 
1

2
7

9
0

N
 

3
0

2
E

 
10

 
6

5
3

8
N

 
1

7
3

3
E

 
1

0
1

0
0

 
1

5
1

5
 

2
7

 
0

9
 

6
5

 
2ü

O
E

 
1

3
1

0
9

 
4

9
5

3
3N

 
5

1
2

3
8

 
7

5
1

1
N

 
1

3
1

0
1

N
 

45
7E

 
1

0
 

6
5

2
0

N
 

1
7

4
8

E
 

1
0

1
0

0 
1

5
2

0
 

2
7

 
0

9
 

6
5

 
1

3
4

E
 

1
3

0
7

2
 

4
9

4
1

0
N

 
5

1
1

1
0

 
7

5
1

1
N

 
1

3
0

6
8

N
 

3
5

8
E

 
1

0
 

6
5

0
1

N
 

1
8

0
4

E
 

1
0

1
0

0 
1

5
2

5
 

2
7

 
0

9
 

6
5

 
1

2
0

E
 

1
3

0
9

7
 

4
9

2
9

8
N

 
5

1
0

0
8

 
7

5
0

7
N

 
1

3
0

9
4

N
 

3
0

3
E

 
1

0
 

6
4

4
3

N
 

1
8

1
9E

 
1

0
1

0
0 

1
5

3
0 

2
7

 
0

9
 

6
5

 
1

2
2

E
 

1
3

3
1

6
 

4
9

2
2

3
N

 
5

0
9

9
2

 
7

4
5

2
N

 
1

3
3

1
2

" 
3

1
8

E
 

1
0

 
6

4
2

6
N

 
1

8
3

3E
 

1
0

1
0

0 
1

5
3

5
 

2
7

 
0

9
 

6
5

 
1

1
8

E
 

1
3

3
8

8
 

4
9

1
1

5
N

 
5

0
9

0
7

 
7

4
4

5
N

 
1

3
3

8
4

N
 

3
0

3
E

 
1

0
 

6
4

0
8

N
 

1
8

4
7

E
 

1
0

1
0

0
 

1
5

4
0

 
2

7
 

0
9

 
6

5
 

1
4

3
E

 
1

3
4

7
6

 
4

0
0

3
4

N
 

5
0

8
5

2
 

7
4

3
8

N
 

1
3

4
7

0
N

 
4

0
3

E
 

1
0

 
6

3
5

1
N

 
1

9
0

1
E

 
1

0
1

0
0 

1
5

4
5

 
2

7
 

0
9

 
6

5
 

1
2

6
E

 
1

3
5

2
9

 
4

8
9

5
8

N
 

5
C

7
9

3
 

7
4

3
3

N
 

1
3

5
2

5
N

 
3

4
0

E
 

C
il 

1
0

 
63

34
f'

\ 
1

9
1

4
E

 
1

0
1

0
0 

1
5

5
0 

2
7

 
0

9
 

6
5

 
1

4
0

E
 

1
3

5
8

2
 

4
8

9
1

2
N

 
5

0
7

6
3

 
7

4
2

9
N

 
1

3
5

7
6

N
 

3
9

3
E

 
C

 
10

 
6

3
1

7
N

 
1

9
2

 7
E 

1
0

1
0

0 
1

5
5

5
 

2
7

 
0

9
 

6
5

 
1

5
7

E
 

1
3

7
0

9
 

4
8

8
6

1
N

 
5

0
7

4
8

 
7

4
2

0
N

 
1

3
7

0
1

1
\ 

4
6

7
E

 
:;o

 
1

0
 

6
2

5
9

N
 

1
9

4
0

 E
 

1
0

1
0

0 
1

6
0

0
 

2
7

 
0

9
 

6
5

 
2

0
 3

E
 

1
3

8
8

9
 

4
8

7
3

8
N

 
5

0
6

7
8

 
7

4
06

N
 

1
3

8
8

0
N

 
4

9
8

E
 

<
 

m
 

1
0

 
6

2
4

2
N

 
1

9
5

2
E

 
1

0
1

0
0 

1
6

0
5

 
2

7
 

0
9

 
6

5
 

2
1

6
E

 
1

3
8

4
8

 
4

8
6

7
6

N
 

5
0

6
0

7
 

7
4

0
7

N
 

1
3

8
3

7
"'

 
5

4
8

E
 

-<
 

1
0

 
6

2
2

5
N

 
2

0
0

4
E

 
1

0
1

0
0

 
1

6
1

0 
2

7
 

0
9

 
6

5
 

22
B

E
 

1
3

9
2

2 
4

8
7

0
7N

 
5

0
6

5
7

 
7

4
0

3
N

 
1

3
9

0
9

N
 

5
9

9
E

 
0 

10
 

6
2

0
7

N
 

2
0

1
5

E
 

1
0

1
0

0 
1

6
1

5
 

2
7

 
'.)

9 
6

5
 

1
5

1
E

 
1

4
1

9
5

 
4

8
6

7
0

N
 

5
0

6
9

8
 

7
3

4
4

N
 

1
4

1
8

8
N

 
4

5
9

E
 

1
0

 
61

50
~1

 
2

0
2

6
E

 
1

0
1

0
0 

1
6

2
0

 
2

7
 

0
9

 
6

5
 

2
0

2
E

 
1

4
3

0
7

 
4

8
4

9
0

N
 

5
0

5
5

7
 

7
3

3
4

N
 

1
4

2
98

N
 

5
0

6
E

 
'T

l 

1
0

 
6

1
3

3
N

 
2

0
3

7
E

 
1

0
1

0
0 

1
6

2
5

 
2

7
 

0
9

 
6

5
 

2
3

5
E

 
1

4
4

2
9

 
4

8
3

8
1

N
 

5
0

4
8

7
 

7
3

2
4

N
 

1
4

4
1

5
N

 
6

5
2

E
 

>-
l 

1
0

 
6

1
1

6
N

 
?
0

4
7

E
 

1
0

1
0

0 
1

6
3

0
 

2
7

 
0

9
 

6
5

 
21

 O
E 

1
4

3
2

5
 

4
8

2
9

2
N

 
5

0
3

7
2

 
7

3
2

9
N

 
1

4
3

1
5

N
 

5
4

2
E

 
::c:

 
1

0
 

6
1

0
1

N
 

2
0

5
5

E
 

1
0

1
0

0
 

1
6

3
5

 
2

7
 

0
9

 
6

5
 

2
1

2
E

 
1

4
5

4
6

 
4

8
3

4
6

N
 

5
0

4
8

7
 

7
3

1
5

N
 

1
4

5
3

5
N

 
5

5
7

E
 

iT
l 

1
0

 
6

0
4

5
N

 
2

1
0

3
E

 
1

0
1

0
0

 
1

6
4

0 
2

7
 

0
9

 
6

5
 

1
3

6
E

 
1

4
6

9
8

 
4

8
1

1
8

N
 

5
0

3
1

3
 

7
3

0
1

N
 

1
4

6
92

1\
 

4
0

9
E

 
z 

1
0

 
6

0
3

0
N

 
2

1
1

1
E

 
1

0
1

0
0

 
1

6
4

5
 

2
7

 
0

9
 

6
5

 
2

2
5

E
 

1
4

8
7

6
 

4
8

1
8

3
N

 
5

0
4

2
7

 
7

2
5

1
N

 
1

4
8

6
 3

~'.
 

6
2

8
E

 
0 :;o

 
1

0
 

6
0

1
 '
"
 

2
1

2
1

E
 

1
0

1
0

0 
1

6
5

0
 

2
7

 
0

9
 

6
5

 
2

3
4

E
 

1
4

9
9

3
 

4
7

9
1

7
N

 
5

0
2

0
8

 
7

2
3

8
N

 
1

4
9

7
8N

 
6

7
3

E
 

0 
1

0
 

5
9

 5
 7~

1 
2

1
3

1
E

 
1

0
1

0
0

 
1

6
5

5
 

2
7

 
0

9
 

6
5

 
2

5
7

E
 

1
4

8
8

2
 

4
7

8
6

2
N

 
5

0
1

2
2

 
7

2
4

4
N

 
1

4
8

6
2

1
\ 

7
6

5
E

 
n 

1 
1 

5
9

5
0

N
 

2
0

4
8

E
 

1
0

0
0

0
 

6
4

0
 

2
8

 
0

9
 

6
5

 
1

2
6

E
 

1
5

0
1

1
 

4
7

8
4

5
N

 
5

0
1

4
4

 
7

2
3

5
N

 
1

5
0

06
N

 
3

7
7

E
 

11
 

6
0

2
1

N
 

2
0

3
9

E
 

1
0

0
0

0
 

6
4

5
 

2
8

 
0

9
 

6
5

 
1

2
E

 
1

5
0

4
2

 
4

7
8

9
8

N
 

5
0

2
0

4
 

7
2

3
4

N
 

1
5

0
4

2
N

 
5

3
E

 
("

) 

11
 

6
0

4
n

l 
2

0
,0

E
 

1
0

1
0

0
 

6
5

0
 

2
8

 
0

9
 

6
5

 
2

5
E

 
1

4
5

2
8

 
4

8
 '3

60
N

 
5

0
4

9
5

 
7

3
1

7
N

 
1

4
5

2
7

N
 

1
0

6
E

 
0 

1
1

 
6

1
0

4
N

 
2

0
1

8
E

 
1

0
1

0
0

 
6

5
 5

 
2

8
 

0
9

 
6

5
 

l
O

lE
 

1
4

3
3

2
 

4
8

3
8

6
N

 
5

0
4

6
4

 
7

3
3

0N
 

1
4

3
3

0N
 

2
5

6
E

 
C

 z 
11

 
61

25
1'

\ 
2

0
0

5
E

 
1

0
1

0
0

 
7

0
0

 
2

8
 

0
9

 
6

5
 

1
5

5
E

 
1

4
3

9
2

 
4

8
2

2
6

N
 

5
0

3
2

8
 

7
3

2
3

N
 

1
4

3
8

4
N

 
4

8
1

E
 

>-
l 

11
 

6
1

4
5

N
 

1
9

5
0

E
 

1
0

1
0

0 
7

0
5

 
2

8
 

0
9

 
65

 
1

4
0E

 
1

4
4

3
9

 
4

fl
2

9
6

N
 

5
0

4
0

9
 

7
3

2
1

N
 

1
4

4
 3

 3
~:

 
4

2
0

E
 

:;o
 

1 
1 

6
2

0
5

N
 

1
9

3
4

E
 

1
0

1
0

0
 

7
1

0
 

2
8

 
0

9
 

6
5

 
1

4
2

E
 

1
4

?
9

6
 

4
8

5
9

7
N

 
5

0
6

5
6

 
7

3
3

6
N

 
1

4
2

9
0

1
\ 

4
2

5
E

 
f:;;

 
1 

1 
6 

2 
2 

7 
~: 

1
9

2
1

E
 

1
0

1
0

0
 

7
1

5
 

2
8

 
0

9
 

6
5

 
21

C
E

 
1 

3
9

9
,,

 
4

8
5

8
7

N
 

5
C

5
6

2
 

7
3

5
6

N
 

1
3

9
8

4
N

 
5

3
0

E
 

C
il

 
1 

1 
6

2
4

8
N

 
1

9
0

7
E

 
1

0
1

0
0

 
7

2
0

 
2

8
 

C
9 

6
5

 
1

3
 3

E 
1

3
0

2
1

 
4

fl
5

2
7

N
 

5
0

4
8

4
 

7
4

0
0N

 
1

3
9

1
6

N
 

3
7

5
E

 
►
 

1 
1 

6 
3

10
 ~I

 
1

8
5

3
E

 
1

0
1

0
0

 
7

2
5

 
2

8
 

0
9

 
6

5
 

1
4

8
E

 
1

3
8

1
4

 
4

8
6

5
7

N
 

5
0

5
8

5
 

7
4

0
8

N
 

1
3

8
2

7
N

 
4

3
5

[ 
z 

11
 

6
3

3
U

! 
1

8
3

9
E

 
1

0
1

0
0

 
7

3
0

 
2

8
 

0
9

 
6

5
 

1
5

1
E

 
1

3
6

4
6

 
4

8
7

3
7

N
 

5
0

6
1

1
 

7
4

2
1

N
 

13
63

91
'. 

4
4

1
E

 
0 

11
 

6
3

5
3

N
 

1
8

2
4

E
 

1
0

1
0

0
 

7
3

5
 

2
8

 
C

9 
6

5
 

1
1

2
E

 
1

3
5

4
8

 
4

8
8

U
7

N
 

5
0

6
5

2
 

7
4

2
9

N
 

1
3

5
4

'i
N

 
2

8
3

E
 

>-
l 

1 
1 

6
4

1
1

 ~
l 

1
8

0
9

E
 

1
0

1
0

0
 

7
4

0
 

2
8

 
0

9
 

6
5

 
5

6
E

 
1

3
4

8
8

 
4

8
8

9
7

N
 

5
0

7
2

3
 

7
4

3
5

N
 

1
3

4
8

6
N

 
2

2
0

E
 

::c:
 

1 
1 

6
4

3
0

N
 

1
7

5
1

E
 

1
0

1
0

0
 

74
c;

 
2

8
 

0
9

 
6

5
 

1
1

6
E

 
1

3
4

,1
 

4
9

0
1

7
N

 
5

0
8

2
4

 
7

4
4

1
N

 
1

3
4

2
8

N
 

2
9

7
E

 
m

 
1

1
 

6
4

4
8

N
 

1
7

3
7

E
 

1
0

1
0

0
 

7i
:.,

r,
 

2
8

 
0

9
 

6
5

 
5

9
E

 
1

3
3

3
4

 
4

9
1

2
7

N
 

5
0

9
0

5
 

7
4

4
9

N
 

1
3

3
3

2
1

\ 
2

3
0

E
 

h 
C

l 
1 

1 
65

06
1'

\ 
1

7
2

0
E

 
1

0
1

0
0

 
7

5
5

 
2

8
 

0
9

 
6

5
 

3
6

E
 

1
3

1
5

7
 

4
9

3
1

8
N

 
5

1
0

4
2

 
7

5
0

4
N

 
1

3
1

5
6

N
 

1
3

8
E

 
:;o

 
1 

1 
6

5
2

4
N

 
1

7
0

4
E

 
1

0
1

0
0

 
8

0
0

 
2

8
 

0
9

 
6

5
 

S
v/

 
1

3
0

7
6

 
4

9
3

7
8

N
 

5
1

0
8

0
 

7
5

1
0

N
 

13
07

61
': 

1
9W

 
iT

l 
1

1
 

6
5

4
2

N
 

1
6

4
6

E
 

1
0

1
0

0
 

8
0

5
 

2
e 

0
9

 
6

5
 

3 
51

,; 
1

3
C

09
 

4
9

7
1

8
N

 
5

1
3

9
2

 
75

2C
N

 
1

3
0

0
9

N
 

1
3

1
 ~J

 
tT

'I 
1 

1 
6

5
5

7
N

 
1

6
2

9
E

 
1

0
1

0
0 

8
1

0
 

2
8

 
C

9 
6

5
 

lE
 

1
2

7
8

2
 

4
9

8
2

8
N

 
5

1
4

4
2

 
7

5
3

7
N

 
1

2
7

8
2

N
 

2E
 

z 
1 

1 
6

6
1

3
N

 
1

6
1

1
E

 
1

0
1

0
0

 
8

1
5

 
2

8
 

0
9

 
6

5
 

1
2

E
 

1
2

6
8

2
 

4
9

9
6

°N
 

5
1

5
5

3
 

7
5

4
6

N
 

1
2

6
82

1\
 

4
5

E
 

t""
' 

1 
1 

6
6

 2
 8~

1 
1

5
5

2
E

 
1

0
1

0
0

 
8

2
0

 
2

8
 

C
9 

6
5

 
2

3
E

 
1

2
4

7
2

 
5

0
C

4
9

N
 

5
1

5
7

0
 

7
6

0
0

N
 

1
2

4
7

1
N

 
8

3
E

 
►
 z 

1 
1 

66
43

1'
\ 

1
5

3
3

E
 

1
0

0
0

0
 

8
2

5
 

2
3

 
0

9
 

6
5

 
2

7
E

 
1

2
1

7
1

 
5

0
C

7
8

N
 

5
1

5
3

6
 

7
6

2
0

N
 

1
2

1
7

1
N

 
95

!:
 

C
, 

11
 

6
6

5
9

N
 

15
1'

.J
E

 
9

9
0

0
 

8
3

0
 

2
8

 
0

9
 

6
5

 
1

0
9

E
 

1
2

1
 5

1 
4

9
9

5
7

N
 

5
1

4
1

4
 

7
6

2
0

N
 

1
2

1
4

8
N

 
2

4
3

E
 

C
il 

11
 

6
7

1
7

N
 

1
5

0
0

E
 

9
9

0
0

 
8

3
5

 
2

8
 

0
9

 
6

5
 

2 
5\

✓ 
11

9
9

1 
5

0
0

4
7

N
 

5
1

4
6

4
 

7
6

3
2

N
 

1
1

9
°0

N
 

87
W

 
iT

l 
11

 
6 

7 
3 

5r
,1 

l'
,4

5
E

 
9

9
0

0
 

8
4

·) 
2

8
 

0
9

 
6

5
 

2
%

' 
1

1
8

9
0 

5
0

0
7

7
N

 
5

1
4

7
0

 
7

6
3

9
N

 
1

1
8

 9
0

 J\:
 

99
\•

j 
►
 

1 
1 

6 
75

4"
-J

 
l4

3
0

E
 

9
9

0
0

 
8

4
5

 
2

8
 

0
9

 
6

5
 

5 
Sv

! 
11

9
9

1
 

'°>
01

28
N

 
5

1
5

4
2

 
7

6
3

3
N

 
11

98
91

\ 
19

3W
 

11
 

6
8

0
0

N
 

1
4

1
4

E
 

9
9

0
0

 
8

5
0

 
2

8
 

0
9

 
6

5
 

11
 lW

 
1

1
9

3
2

 
5

0
5

1
8

N
 

5
1

9
0

8
 

7
6

4
3

N
 

11
9

2
9

N
 

24
5W

 
1 

1 
6

8
2

7
N

 
1

'3
5

4
E

 
9

9
0

0
 

8
5

5
 

2
8

 
0

9
 

6
5

 
55

W
 

1
1

8
3

1
 

5
0

5
7

8
N

 
5

1
9

4
3

 
7

6
5

0
N

 
1

1
8

 3
0N

 
18

8W
 

1 
1 

68
44

f'
\ 

1
3

3
4

E
 

9
9

0
0

 
9

0
0

 
2

8
 

0
9

 
6

5
 

l
l
l

W
 

11
3

9
2

 
5

0
9

8
9

N
 

5
2

2
4

6
 

7
7

2
4

N
 

1
1

3
8

9
N

 
23

4W
 

l 
1 

6
8

0
3

N
 

1
3

2
3

E
 

1
0

0
0

0
 

9
2

0
 

2
8

 
C

9 
6

5
 

1
4

 3
W

 
1

2
 ll

4
4

 
50

41
21

'; 
5

1
8

1
1

 
7

6
3

4
N

 
1

2
0

3
8

~
-

36
0W

 
l 

1 
6

7
4

4
N

 
1

3
4

4
E

 
1

0
0

0
0

 
9

2
5

 
2

8
 

0
9

 
6

5
 

1
09

W
 

1
2

0
9

8
 

5
0

0
0

5
N

 
5

1
4

4
8

 
7

6
2

4
N

 
1

2
0

9
5

~
 

2
4

3
1 .11 

1 
1 

6
7

2
5

N
 

1
4

0
5

E
 

1
0

0
0

0
 

9
3

0
 

2
8

 
0

9
 

6
5

 
11

4W
 

1
2

0
8

0
 

5
0

C
8

2
N

 
5

1
5

1
8

 
7

6
2

6
N

 
1

2
0

7
7

N
 

2 
5

9
,:

 
1 

1 
6

7
0

7
N

 
1

4
2

3
E

 
1

0
0

0
0

 
9

3
5

 
2

8
 

0
9

 
6

5
 

7
,, 

1
2

3
6

8
 

5
0

0
J

lN
 

5
1

5
0

8
 

7
6

0
6

N
 

1
2

3
6

8
N

 
27

W
 

1 
1 

6
6

5
0

N
 

l4
4

0
E

 
1

0
0

0
()

 
9

4
0

 
2

8
 

C
9 

6
5

 
32

vl
 

1
2

2
4

1
 

4
9

8
9

3N
 

51
'3

7 
2 

7
6

1
3

N
 

1
2

2
4

1
N

 
1

1
5

W
 

1 
1 

6
6

3
3

N
 

l4
5

7
E

 
10

0
0

0
 

9
4

5
 

2
8

 
C

9 
6

5
 

31
E

 
1

2
3

7
7

 
5

0
0

0
9

N
 

5
1

5
1

8
 

7
6

0
6

N
 

1
2

3
7

7
N

 
1

1
3

E
 

1 
1 

6
6

1
7

N
 

1 
5

1
5

 E
 

1
0

0
0

0
 

9
5

0
 

2
8

 
0

9
 

6
5

 
O

E 
1

2
5

0
0

 
5

0
1

1
3

N
 

5
1

6
4

9
 

7
6

0
0

N
 

1
2

5
0

0
1\ 

lE
 

11
 

66
01

M
 

1 
5

, 
2E

 
1

0
0

0
0

 
9

5
5

 
2

8
 

0
9

 
6

5
 

5
1

5
8

8
 

1 
1 

6
5

4
4

N
 

1
S

4
9

E
 

1
0

0
0

0
 

1
0

0
0

 
2

8
 

C
9 

6
5

 
19

\<
/ 

1
2

8
3

5
 

4
0

8
1

1
N

 
5

1
4

3
8

 
7

S
3

3
N

 
1

2
8

3
5

f'
\ 

72
W

 
1 

1 
6

5
 2

 7
 ~!

 
1

6
0

6
E

 
1

0
0

0
0

 
1

0
0

5
 

2
8

 
C

9 
6

5
 

2 
2\-

1 
1

3
C

l8
 

4
9

7
9

5
N

 
5

1
4

6
8

 
7

5
2

1
N

 
1

3
0

1
8

N
 

83
W

 
11

 
6

5
0

9
N

 
1

6
2

1
E

 
1

0
0

0
0

 
1

0
1

0
 

2
8

 
C

9 
65

 
49

W
 

1
3

2
4

6
 

4
9

4
9

3
N

 
5

1
2

3
5

 
7

5
0

1
N

 
1

3
2

4
4

N
 

1
8
7
\
✓ 

11
 

6
4

5
2

N
 

1
6

3
7

E
 

1
0

0
0

0 
1

0
1

5
 

2
8

 
0

9
 

65
 

3\<
/ 

1
3

1
7

5
 

4
9

3
1

3
N

 
5

1
0

4
3

 
7

5
0

2
N

 
1

3
1

7
5

N
 

1
0
\
✓ 

1 
1 

6
4

3
6

N
 

1
6

5
3

E
 

1
0

0
0

0
 

1
0

2
0

 
2

8
 

0
9

 
6

5
 

1
2

E
 

1
3

3
5

1 
4

9
2

6
1

N
 

5
1

0
3

8
 

7
4

5
0

N
 

1
3

3
5

1
N

 
4

7
E

 
1 

1 
6

4
1

 9
~:

 
1

7
0

8
E

 
1

0
0

0
0

 
10

2
5

 
2

8
 

0
9

 
65

 
2

7
E

 
1

3
3

8
9

 
4

9
1

C
7

N
 

5
0

8
9

9
 

7
4

4
5

N
 

1
3

3
8

8
N

 
1

0
6

E
 

1 
1 

6
4

0
 2

 ~J
 

1
7

2
3

E
 

1
0

0
0

0
 

10
 3

0
 

2
8

 
0

9
 

6
5

 
3C

E
 

1
3

4
6

6
 

4
9

C
l9

N
 

5
0

8
3

4
 

7
4

3
8

N
 

1
3

4
6

51
\ 

1
1

8
E

 
-""

 
1 

1 
6

3
4

5
N

 
1

7
3

8
E

 
1

0
0

0
0

 
1

0
3

5
 

2
8

 
0

9
 

6
5

 
4

5
E

 
1

3
5

1
6

 
4

8
8

7
5

N
 

5
0

7
1

0
 

7
4

3
3

N
 

1
3

5
1

5N
 

1
7

6
E

 



FL
 

LA
T 

LO
N

G
 

A
L

T
 

G
'1

T 
D

A
 

M
O

 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 
.....

 
+

s 
11

 
6

3
2

9
N

 
1

7
5

2
E

 
1

0
0

0
0

 
1

0
4

0
 

2
8

 
0

9
 

6
5

 
4

2
E

 
1

3
5

1
3

 
4

8
8

0
5

N
 

5
0

6
4

1
 

7
4

3
1

N
 

1
3

5
1

2
N

 
1

6
3

E
 

N
 

1 
1 

6
3

1
0

N
 

l8
0

6
E

 
1

0
0

0
0

 
1

0
4

5
 

2
8

 
0

9
 

65
 

55
E

 
1

3
5

6
3

 
4

8
7

4
7

N
 

5
0

5
9

9
 

7
4

2
7

N
 

1
3

5
6

1
"'

 
2

1
8

E
 

11
 

6
2

5
0

N
 

1
8

2
0

E
 

1
0

0
0

0
 

1
0

5
0

 
2

8
 

0
9

 
6

5
 

51
E

 
1

3
6

6
0

 
4

8
7

2
8

N
 

5
0

6
0

7
 

7
4

2
0

N
 

1
3

6
5

9
N

 
2

0
3

E
 

1 
1 

6
2

3
1

N
 

1
8

4
1

E
 

1
0

0
0

0
 

1
0

5
5

 
2

8
 

0
9

 
6

5
 

ll
lE

 
1

3
8

5
0

 
4

8
5

9
5

N
 

5
0

5
3

0
 

7
4

0
5

N
 

1
3

8
4

7
N

 
2

8
6

E
 

1 
1 

6
2

1
2

N
 

1
8

5
0

E
 

1
0

0
0

0
 

1
1

0
0

 
2

8
 

0
9

 
6

5
 

4
8

5
0

5
N

 
11

 
6

1
5

5
N

 
18

 5
 7

E 
1

0
0

0
0

 
1

1
0

5
 

2
8

 
0

9
 

6
5

 
2

2
1

E
 

1
4

1
7

8
 

4
8

5
1

5
N

 
5

0
5

4
4

 
7

3
4

3
N

 
1

4
1

6
6

N
 

5
8

1
E

 
11

 
6

1
3

9
N

 
1

9
0

8
E

 
1

0
0

0
0

 
1

1
1

0
 

2
8

 
0

9
 

6
5

 
4

8
6

4
5

N
 

11
 

6
1

0
8

N
 

1
9

2
8

E
 

1
0

0
0

0
 

1
1

2
0

 
2

8
 

0
9

 
6

5
 

1
0

4
E

 
1

4
4

0
3

 
4

8
1

8
4

N
 

5
0

2
9

1
 

7
3

2
1

N
 

1
4

4
0

1
N

 
2

6
9

E
 

1 
1 

60
 5

3N
 

1
9

3
8

E
 

1
0

0
0

0
 

1
1

2
5

 
2

8
 

0
9

 
6

5
 

1
4

5
E

 
1

4
2

3
3

 
4

8
3

8
5

N
 

5
0

4
3

5
 

7
3

3
6

N
 

1
4

2
2

6
N

 
4

3
4

E
 

11
 

60
 3

 7
N

 
1

9
4

8
E

 
1

0
0

0
0

 
1

1
3

0
 

2
8

 
0

9
 

6
5

 
1

2
4

E
 

1
4

5
8

3
 

4
8

8
1

2
N

 
5

0
9

4
4

 
7

3
2

2
N

 
1

4
5

7
9

N
 

3
5

5
E

 
11

 
6

0
2

~
N

 
1

9
5

8
E

 
1

0
0

0
0

 
1

r3
5

 
~~

 
0

9
 

6
5

 
lC

~
E

 
1

5
l5

4
 

4
8

3
0

5
N

 
5

0
6

2
6

 
7

2
3

5
N

 
HB

6~
 

zH
~ 

1 
1 

6
0

0
 

N
 

2
0

0
8

E
 

1
0

0
0

0
 

1 
4

0
 

0
9

 
6

5
 

1
4

 
E

 
1

5
 

3
7

 
1 

1 
5

9
4

8
N

 
2

0
1

7
E

 
1

0
0

0
0

 
1

1
4

5
 

2
8

 
0

9
 

6
5

 
2

2
7

E
 

1
5

1
1

0
 

4
7

9
3

9
N

 
5

0
2

6
4

 
7

2
3

0
N

 
1

5
0

9
6

N
 

6
4

5
E

 
l 

1 
5

9
3

0
N

 
2

0
2

8
E

 
1

0
0

0
0

 
1

1
5

0
 

2
8

 
0

9
 

6
5

 
2

4
3

E
 

1
5

3
5

9
 

4
7

8
3

4
N

 
5

0
2

3
9

 
7

2
1

2
N

 
1

5
3

4
2

N
 

7
2

7
E

 
l 

1 
5

9
1

1
 N

 
20

3C
JE

 
1

0
0

0
0

 
1

1
5

5
 

2
8

 
0

9
 

6
5

 
3C

O
E

 
1

5
5

6
1

 
4

7
5

5
3

N
 

5
0

0
3

5
 

7
1

5
3

N
 

1
5

5
3

9
N

 
8

1
3

E
 

11
 

5
9

3
4

N
 

1
9

4
3

E
 

1
0

1
0

0
 

1
2

1
5

 
2

8
 

0
9

 
6

5
 

Z
lO

E
 

1
5

3
9

9
 

4
7

5
7

0
N

 
5

0
0

0
0

 
7

2
0

4
N

 
1

5
3

8
8

N
 

5
8

4
E

 
1 

1 
5

9
5

4
N

 
1

9
3

2
E

 
1

0
1

0
0

 
1

2
2

0
 

2
8

 
0

9
 

6
5

 
1

2
9

E
 

1
5

2
5

9
 

4
7

8
0

8
N

 
5

0
1

8
3

 
7

2
1

8
N

 
1

5
2

5
3

N
 

3
9

3
E

 
1 

1 
6

0
1

3
N

 
1

9
zo

c:
 

1
0

1
0

0
 

1
2

2
5

 
2

8
 

0
9

 
6

5
 

1
3

5
E

 
1

5
1

6
9

 
4

8
0

9
4

N
 

5
0

4
3

0
 

7
2

3
0

N
 

1
5

1
6

4
N

 
4

2
1

E
 

11
 

6
0

3
3

N
 

1
9

0
8

E
 

1
0

1
0

0
 

1
2

3
0

 
2

8
 

0
9

 
6

5
 

2
4

7
E

 
1

4
7

9
9

 
4

8
3

3
4

N
 

5
0

5
4

9
 

7
2

5
9

N
 

1
4

7
8

2
N

 
7

1
7

E
 

11
 

6
0

5
3

N
 

1
R

5
6

E
 

1
0

1
0

0
 

1
2

3
5

 
2

8
 

0
9

 
6

5
 

l4
6

E
 

1
4

5
1

9
 

4
8

1
5

8
N

 
5

0
2

9
9

 
7

3
1

3
N

 
1

4
5

1
2

N
 

4
4

6
E

 
11

 
6

1
1

2
N

 
1

8
4

3
E

 
1

0
1

0
0

 
1

2
4

0
 

2
8

 
0

9
 

6
5

 
1

0
9E

 
1

4
4

3
8

 
4

8
1

9
0

N
 

5
0

3
0

7
 

7
3

1
9

N
 

1
4

4
3

5
N

 
2

9
0

E
 

11
 

6
1

3
1

N
 

un
11

:: 
1

0
1

0
0

 
1

2
4

5
 

2
8

 
0

9
 

6
5

 
'• 

3E
 

1
4

3
0

3
 

4
8

3
4

0
N

 
5

0
4

1
2

 
7

3
3

1
N

 
1

4
3

C
2

N
 

1
7

9
E

 
1 

1 
6

3
2

5
N

 
1

7
0

6
E

 
1

0
1

0
0

 
1

3
1

5
 

2
8

 
0

9
 

6
5

 
2

3
E

 
1

3
7

0
0

 
4

8
6

9
1

N
 

5
0

5
8

2
 

7
4

1
7

N
 

1
3

7
0

0
N

 
91

E
 

11
 

6
3

4
3

N
 

1
6

5
0

E
 

1
0

1
0

0
 

1
3

2
0

 
2

8
 

C
9 

6
5

 
O

E 
1

3
5

2
3

 
4

8
8

0
4

N
 

5
0

6
4

3
 

7
4

3
1

N
 

1
3

5
2

3
N

 
lE

 
"' 

1
1

 
6

4
0

2
N

 
1

6
3

3
E

 
1

0
1

0
0

 
1

3
2

5
 

2
8

 
0

9
 

6
5

 
5v

.' 
1

3
5

1
6

 
4

8
9

5
4

N
 

5
0

7
8

6
 

7
4

3
4

N
 

1
3

5
1

6
N

 
19

W
 

C
 

1::
1)

 
11

 
6

4
2

1
N

 
1

6
1

6
E

 
1

0
1

0
0

 
1

3
3

0
 

2
8

 
0

9
 

6
5

 
4'v

-' 
1

3
4

3
6

 
4

9
0

6
2

N
 

5
0

8
6

9
 

7
4

4
1

N
 

1
3

4
3

6
"-

17
W

 
~
 

11
 

6
4

3
9

N
 

l 
'J 

5 
RE

 
1

0
0

0
0

 
1

3
3

5
 

2
8

 
0

9
 

6
5

 
3 

4\
-/ 

1
3

3
1

0
 

4
9

3
8

1
N

 
5

1
1

4
3

 
7

4
5

5
N

 
1

3
3

0
9

N
 

13
2W

 
ri 

1 
1 

6
4

5
8

N
 

1
5

4
0

E
 

1
0

0
0

0
 

1
3

4
0

 
2

8
 

0
9

 
6

5
 

12
3W

 
1

3
1

0
9

 
4

9
5

6
9

N
 

5
1

2
7

3
 

7
5

1
1

N
 

1
3

1
0

6
N

 
31

6W
 

►
 

11
 

6
5

1
7

N
 

1
5

2
4

E
 

1
0

0
0

0
 

1
3

4
5

 
2

8
 

0
9

 
6

5
 

12
 O

vJ
 

1
3

0
8

9
 

4
9

7
5

1
N

 
5

1
4

4
4

 
7

5
1

6
N

 
1

3
0

8
6

N
 

30
6W

 
-l

 
1 

1 
6

5
3

5
N

 
1

5
0

8
E

 
1

0
0

0
0

 
1

3
5

0
 

2
8

 
0

9
 

65
 

4
9

9
1

2
N

 
ô 

1 
1 

6
5

5
4

N
 

1
4

5
2

E
 

1
0

0
0

0
 

1
3

5
5

 
2

8
 

0
9

 
6

5
 

1
1
8
1
✓ 

1
2

6
3

0
 

4
9

8
5

2
N

 
5

1
4

2
7

 
7

5
4

7
N

 
12

62
61

'\ 
28

6W
 

z 
1

1
 

6
6

1
3

N
 

1
4

3
3

E
 

1
0

0
0

0
 

1
4

0
0

 
2

8
 

0
9

 
6

5
 

13
W

 
1

2
4

9
9

 
4

9
8

9
9

N
 

5
1

4
4

0
 

7
5

5
6

N
 

1
2

4
9

%
 

48
W

 
en

 
11

 
6

6
3

2
N

 
1

4
1

2
c:

 
1

0
0

0
0

 
1

4
0

5
 

2
8

 
0

9
 

6
5

 
5 

2\-
1 

1
2

2
3

4
 

4
9

8
8

3
N

 
5

1
3

6
1

 
7

6
1

3
N

 
1

2
2

3
3

N
 

18
5W

 
0 

11
 

6
6

5
0

N
 

1
1

5
2

E
 

1
0

0
0

0
 

1
4

1
0

 
2

8
 

0
9

 
6

5
 

lO
C

\-1
 

1
2

1
8

1
 

4
9

9
2

4
N

 
5

1
3

8
8

 
7

6
1

7
N

 
1

2
1

7
9

N
 

21
2W

 
'T

l 
11

 
6

7
0

7
N

 
l 

1
3

 3
c 

1
0

0
0

0
 

1
4

1
5

 
2

8
 

0
9

 
6

5
 

1 
::i 

2W
 

1
2

1
0

4
 

4
9

9
2

5
N

 
5

1
3

7
1

 
7

6
2

2
N

 
1

2
1

0
2

N
 

21
8W

 
-
l 

1 
1 

6
7

2
4

N
 

1
3

 l 
3E

 
1

0
0

0
0

 
1

4
2

0
 

2
8

 
0

9
 

65
 

46
\a

/ 
1

2
1

1
9

 
4

9
8

4
8

N
 

5
1

3
0

0
 

7
6

2
0

N
 

1
2

1
1

8
N

 
16

3W
 

::i:
: 

11
 

6
7

4
2

N
 

1
2

5
3

E
 

1
0

0
0

0
 

1
4

2
5

 
2

8
 

0
9

 
6

5
 

1
4

 21
\' 

1
2

0
6

7
 

5
0

0
2

1
N

 
5

1
4

5
6

 
7

6
2

6
N

 
1

2
0

6
?N

 
35

9W
 

tT
l 

1
1

 
6

7
5

9
N

 
1

2
3

1
E

 
1

0
0

0
0

 
1

4
3

0
 

2
8

 
0

9
 

6
5

 
46

W
 

1
1

8
8

4
 

5
0

1
6

7
N

 
5

1
5

5
5

 
7

6
4

0
N

 
1

1
8

8
3

N
 

16
0W

 
0 

1
1

 
6

7
4

6
N

 
1

1
4

 S
t: 

1
0

0
0

0
 

1
4

5
0

 
28

 
0

9
 

6
5

 
25

0W
 

1
2

0
71

 
5

0
0

43
N

 
5

1
4

7
8

 
7

6
2

6
N

 
1

2
0

5
6

N
 

59
7W

 
0 

11
 

6
7

2
7

N
 

1
2

0
9

E
 

1
0

0
0

0
 

1
4

5
5

 
2

8
 

QG
 

6
5

 
23

8W
 

1
2

1
5

2
 

4
9

9
5

H
I 

5
1

4
0

8
 

7
6

2
0

N
 

1
2

1
3

9
N

 
55

8W
 

:::: 
11

 
6

7
0

8
N

 
12

 3
0

 E
 

1
0

0
0

0
 

1
5

0
0

 
2

8
 

0
9

 
6

5
 

21
81

1-
1

2
1

8
5

 
4

9
7

5
8

N
 

5
1

2
2

8
 

7
6

1
4

N
 

1
2

1
7

5
N

 
48

8W
 

z 
1 

1 
6

6
4

9
N

 
1

2
5

0
E

 
1

0
0

0
0

 
1

5
0

5
 

2
8

 
0

9
 

6
5

 
1

2
 A

v/
 

1
2

2
4

1
 

4'
17

9C
N

 
5

1
2

7
2

 
7

6
1

1
N

 
1

2
2

3
7

1
\ 

11
4W

 
11

 
6

6
2

9
N

 
1

3
1

0
E

 
1

0
0

0
0

 
1

5
1

0
 

2
8

 
0

9
 

65
 

11
cw

 
1

2
5

7
8

 
4

9
7

7
4

N
 

5
1

3
3

8
 

7
5

4
9

N
 

1
2

5
7

5
N

 
25

5W
 

ô 
l 

l 
6

6
1

0
N

 
1

3
3

1
E

 
1

0
0

0
0

 
1

5
1

5
 

2
8

 
0

9
 

6
5

 
49

W
 

1
2

6
6

1
 

4
9

6
2

8
N

 
5

1
2

1
8

 
7

5
4

1
N

 
1

2
6

'i
9

N
 

1
8

1
 'W

 
z 

1 
1 

6
5

5
0

N
 

1
1

5
2

E
 

1
0

0
0

0
 

1
5

2
0

 
2

8
 

0
9

 
6

5
 

5\
-✓

 
1

2
e

o
1 

4G
5 

7 
7'

) 
5

1
2

0
3

 
7

5
3

1
N

 
1

2
8

0
1

N
 

19
W

 
0 

1 
1 

6
5

3
2

N
 

1
4

1
1

E
 

1
0

0
0

0
 

1
5

2
5

 
2

8
 

0
9

 
6

5
 

3
7

E
 

1
2

8
 5

,, 
4C

l5
'.J

"N
 

5
1

2
3

8
 

7
5

2
8

N
 

1
2

8
5

3
N

 
1

3
9

E
 

1::
1)

 

1 
1 

6
5

1
4

N
 

l4
2

9
E

 
1

0
0

0
0

 
1

5
3

0
 

2
8

 
C

9 
6

5
 

4
9

E
 

1
3

1
6

4
 

4
'l

7
2

6
N

 
5

1
4

3
9

 
7

5
1

0
N

 
1

3
1

6
3

N
 

1
8

6
E

 
en

 
1 

1 
6

4
5

5
N

 
1

4
4

7
E

 
1

0
0

0
0

 
1

5
3

5
 

2
8

 
0

9
 

65
 

24
\-1

 
1

3
2

9
 'i 

4 
o 

1,
 1

1 
N

 
5

1
1

6
8

 
7

4
5

6
N

 
1

3
2

9
4

N
 

92
W

 
tT1

 
:;o

 
1 

1 
6

4
3

7
N

 
l'

i0
5

E
 

1
0

0
0

0
 

1
5

4
0

 
2

8
 

0
9

 
6

5
 

36
W

 
1

3
2

8
8

 
4

9
 2

 2
 6~

J 
50

'.i
8A

 
7

4
5

4
N

 
1

3
2

8
7

~
 

13
9W

 
<

 
11

 
6

4
1

8
N

 
1

5
2

2
E

 
1

0
0

0
0

 
1

5
4

5
 

2
8

 
0

9
 

6
5

 
10

7W
 

1
3

4
2

6
 

4
9

'.J
64

1J
 

5
0

8
6

7
 

7
4

4
2

N
 

1
3

4
2

3
N

 
26

0W
 

►
 

11
 

6
4

0
0

N
 

1
5

3
9

E
 

1
0

0
0

0
 

1
5

5
0

 
2

8
 

0
9

 
6

5
 

l'.
l2

W
 

1
3

4
1

5
 

48
86

'1
N

 
'5

0
6

7
7

 
7

4
3

9
N

 
1

3
4

1
3

N
 

2
4

2
1 :i

 
-
l 

11
 

6
3

4
3

N
 

1
5

5
4

E
 

1
0

0
0

0
 

1
5

5
5

 
2

8
 

C
9 

6
5

 
'i 

Bw
 

1
3

5
0

0
 

4
8

8
2

5
N

 
5

0
6

5
7

 
7

4
3

3
N

 
1

3
4

9
8

N
 

22
9W

 
0 

1
1

 
6

3
2

7
N

 
1

6
0

9
E

 
1

0
0

0
0

 
1

6
0

 0
 

2
8

 
0

9
 

6
5

 
11

3W
 

1
3

5
3

0
 

4R
79

C
N

 
5

0
6

3
1

 
7

4
3

0
N

 
1

3
5

2
7

N
 

28
9W

 
:;o

 
11

 
6

3
1

0
N

 
1

6
2

4
E

 
1

0
0

0
0

 
1

6
0

5
 

2
8

 
0

9
 

6
5

 
23

W
 

1
3

6
4

6
 

4
8

6
7

JN
 

5
0

5
4

7
 

7
4

2
0

N
 

1
3

6
4

6
N

 
92

W
 

-< 
1

1
 

6
2

5
3

N
 

1
6

3
8

E
 

1
0

0
0

0
 

1
6

1
0

 
2

8
 

0
9

 
65

 
22

\-
! 

1
3

7
9

6
 

4
8

6
0

7N
 

5
0

5
2

7
 

7
4

0
9

N
 

1
3

7
9

6
~1

 
88

•1
 

11
 

6
2

3
6

N
 

1
6

5
5

E
 

1
0

0
0

0
 

1
6

1
5

 
2

8
 

C
9 

65
 

0E
 

1
3

9
5

7
 

4
8

6
1

3
N

 
5

0
5

7
7

 
7

3
5

9
N

 
1

3
9

5
7

N
 

lE
 

1 
1 

6
2

1
9

N
 

1 
7

1
1

 E
 

1
0

0
0

0
 

1
6

2
0

 
2

8
 

0
9

 
65

 
5

0
5

3
7

 
1 

1 
6

1
5

9
N

 
1

7
2

8
E

 
1

0
0

0
0

 
1

6
2

5
 

2
8

 
0

9
 

6
5

 
2

7
E

 
1

4
2

3
7

 
4

8
3

2
3

N
 

5
0

3
7

6
 

7'
:\

35
N

 
1

4
2

3
6

N
 

ll
lE

 
11

 
6

1
3

9
N

 
1

7
4

5
E

 
1

0
0

0
0

 
1

6
3

0
 

2
8

 
ü

9
 

6
5

 
32

E
 

1
4

4
0

8
 

4
8

3
4

0
N

 
5

0
4

4
1

 
7

3
2

4
N

 
1

4
4

0
8

1
\ 

1
3

3
E

 
11

 
6

1
2

1
N

 
1

7
5

7
E

 
1

0
0

0
0

 
1

6
3

5
 

2
8

 
0

9
 

6
5

 
2E

 
1

4
4

2
9

 
4

8
2

8
1

N
 

5
0

3
9

2
 

7
3

2
2

N
 

1
4

4
2

9
N

 
9E

 
1 

1 
6

1
0

4
N

 
1

8
0

7
E

 
1

0
0

0
0

 
1

6
4

0
 

2
8

 
0

9
 

6
5

 
48

E
 

1
4

5
4

2
 

4
8

1
4

8
N

 
5

0
2

9
7

 
7

3
1

2
N

 
1

4
5

4
1

N
 

2
0

4
E

 
1

1
 

6
0

4
6

N
 

1
8

1
8

E
 

1
0

0
0

0
 

1
6

4
5

 
2

8
 

0
9

 
6

5
 

1
2

2
E

 
1

4
7

2
3

 
4

8
0

5
1

N
 

5
0

2
5

6
 

7
2

5
8

N
 

1
4

7
1

8
"-

35
Z

E
 

1
1

 
6

0
2

8
N

 
1

8
2

8
E

 
1

0
0

0
0

 
1

6
5

0
 

2
8

 
0

9
 

65
 

1
0

9
E

 
1

4
8

2
3

 
4

8
0

8
5

N
 

5
0

3
1

8
 

7
2

5
2

N
 

1
4

8
2

0
N

 
2

9
6

c
 

11
 

6
0

1
0

N
 

l8
4

0
E

 
1

0
0

0
0

 
1

6
5

5
 

2
8

 
0

9
 

6
5

 
1

0
8

E
 

1
5

0
2

6
 

4
8

0
v

5
N

 
5

0
3

0
2

 
7

2
3

7
N

 
1

5
0

2
3

N
 

2
9

6
E

 
1

1
 

5
9

5
1

N
 

1
8

5
2

E
 

1
0

0
0

0
 

1
7

0
0

 
2

8
 

0
9

 
6

5
 

1
0

7
E

 
1

5
3

7
3

 
4

7
8

0
9

N
 

5
0

2
2

0
 

7
2

1
0

N
 

1
5

3
7

1
N

 
2

9
8

E
 

1
1 

5
9

3
3

N
 

1
9

0
3

E
 

1
0

0
0

0
 

1
7

0
5

 
2

8
 

0
9

 
65

 
12

1,
E

 
1

5
3

5
3

 
4

7
5

5
5

N
 

4
9

9
7

3
 

7
2

0
6

N
 

1
5

3
4

0
N

 
3

7
6

E
 

1
2

 
5

8
5

0
N

 
1

0
3

1
E

 
1

4
8

0
0

 
1

0
3

5
 

3
0

 
0

9
 

6
5

 
1

2
6

E
 

1
5

3
0

3
 

4
7

3
5

8
N

 
4

9
7

6
9

 
72

U
6N

 
1

5
2

9
8

N
 

3
8

4
E

 
1

2
 

5
8

3
1

N
 

1
9

4
4

E
 

1
4

8
0

0
 

1
0

4
0

 
3

0
 

0
9

 
6

5
 

l 
l 

4E
 

1
5

6
6

0
 

4
7

2
6

2
N

 
4

9
7

8
9

 
7

1
4

0
N

 
1

5
6

5
7

"'
 

3
3

8
E

 
1

2
 

5
8

1
3

N
 

1
9

5
6

E
 

1
4

7
0

0
 

1
0

4
5

 
3

0
 

0
9

 
6

5
 

1
3

 3
E

 
1

5
5

9
1

 
4

7
3

2
6

N
 

4
9

8
2

8
 

7
1

4
6

N
 

1
5

5
8

5
N

 
4

2
3

E
 

1
2

 
5

8
3

3
N

 
l9

0
4

E
 

1
4

7
0

0
 

1
1

0
5

 
3

0
 

0
9

 
6

5
 

1
3

7
E

 
1

5
5

9
0

 
4

7
2

L
6

N
 

4
9

7
1

4
 

7
1

4
3

N
 

1
5

5
8

4
f\

 
4

4
1

E
 

1
2

 
5

8
5

0
N

 
1

8
5

2
E

 
1

4
 7

0
0

 
1

1
1

0
 

3
0

 
0

9
 

6
5

 
5

0
E

 
1

5
3

4
8

 
4

7
2

6
8

N
 

4
9

6
9

7
 

7
2

0
1

N
 

1
5

3
4

6
N

 
2

2
3

E
 

1
2

 
5

9
0

7
N

 
l8

4
1

E
 

1
4

6
0

0
 

1
1

1
5

 
3

0
 

0
9

 
6

5
 

9E
 

1
5

3
6

2
 

4
7

2
6

7
N

 
4

9
7

0
1

 
7

2
0

0
N

 
1

5
3

6
2

N
 

40
E

 
1

2
 

5
9

2
4

N
 

1
8

2
9

E
 

1
4

6
0

0
 

1
1

2
0

 
3

0
 

0
9

 
6

5
 

4
5

E
 

1
5

3
7

9
 

4
7

4
6

8
N

 
4

9
8

9
7

 
7

2
0

3
N

 
1

5
3

7
8

N
 

ZO
O

E 
1

2
 

5
9

4
2

N
 

1
8

1
6

E
 

1
4

6
0

0
 

1
1

2
5

 
3

0
 

0
9

 
6

5
 

5
5

E
 

1
5

3
0

9
 

4
7

5
9

8
N

 
5

0
0

0
0

 
7

2
1

0
N

 
1

5
3

0
7

N
 

2
4

7
E

 
1

2
 

6
0

0
0

N
 

1
8

0
2

E
 

1
4

6
0

0
 

1
1

3
0

 
3

0
 

0
9

 
6

5
 

1
0

5
E

 
1

5
1

8
2

 
4

7
8

1
9

N
 

5
0

1
 7

1 
7

2
2

3
N

 
1

5
1

7
9

N
 

2
8

9
E

 
1

2
 

6
0

1
7

N
 

1
7

4
9

E
 

1
4

6
0

0
 

1
1

3
5

 
3

0
 

0
9

 
6

5
 

4
0

E
 

1
5

0
4

2
 

4
7

9
1

9
N

 
5

0
2

2
4

 
7

2
3

4
N

 
1

5
0

4
1

N
 

1
7

3
E

 
1

2
 

6
0

3
4

N
 

1
7

3
7

E
 

1
4

6
0

0
 

1
1

4
0

 
3

0
 

0
9

 
6

5
 

1
1

5
E

 
1

4
6

8
1

 
4

7
9

3
9

N
 

5
0

1
3

6
 

7
2

5
8

N
 

1
4

6
7

7
N

 
3

1
9

E
 

1
2

 
6

0
5

1
N

 
1

7
2

5
E

 
1

4
6

0
0

 
1

1
4

5
 

3
0

 
0

9
 

6
5

 
ZO

E 
1

4
5

0
1

 
4

7
9

1
9

N
 

5
0

0
6

5
 

7
3

1
0

N
 

1
4

5
0

0
N

 
8

6
t:

 
1

2
 

6
1

0
7

N
 

l 
7

1
3

E
 

1
4

6
0

0
 

1
1

5
0

 
3

0
 

0
9

 
6

5
 

39
E

 
1

4
7

3
1

 
4

7
9

6
9

N
 

5
0

1
8

0
 

7
2

5
6

N
 

1
4

7
3

0
N

 
1

6
7

E
 



' 
~ 

·,
 ~

 t 

-
-

FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

D
A

 
t~

O 
YR

 
D

 
H

 
z 

F 
1 

X
 

y 

1
2

 
6

1
2

4
N

 
1

7
0

0
E

 
1

4
6

0
0

 
1

1
5

5
 

3
0

 
0

9
 

6
5

 
2E

 
1

4
5

0
1

 
4

8
1

7
9

N
 

5
0

3
1

4
 

7
3

1
5

N
 

14
50

11
-,

 
6E

 
1

2
 

6
1

4
1

N
 

1
6

4
7

E
 

1
4

6
0

0
 

1
2

0
0

 
3

0
 

C
9 

6
5

 
1

8
E

 
1

4
2

6
3

 
4

8
3

7
9

N
 

5
0

4
3

7
 

7
3

3
4

N
 

1
4

2
6

3
N

 
73

E
 

1
2

 
6

1
5

7
N

 
1

6
3

3
E

 
1

4
6

0
0

 
1

2
0

5
 

3
0

 
0

9
 

6
5

 
4E

 
1

4
1

7
6

 
4

8
2

2
6

N
 

5
0

2
6

7
 

7
3

3
7

N
 

1
4

1
7

6
N

 
l5

E
 

1
2

 
6

2
1

4
N

 
1

6
1

9
E

 
1

4
6

0
0

 
1

2
1

0
 

3
0

 
C

9 
6

5
 

lO
W

 
1

4
1

4
1

 
4

8
4

0
4N

 
5

0
4

2
7

 
7

3
4

3
N

 
1

4
1

4
1

N
 

42
W

 
1

2
 

6
2

3
1

N
 

1
6

0
4

E
 

1
4

6
0

0
 

1
2

1
5

 
3

0
 

0
9

 
6

5
 

14
W

 
1

4
0

6
1

 
4

8
5

4
2

N
 

5
0

5
3

7
 

7
3

5
1

N
 

1
4

0
6

1
N

 
55

W
 

1
2

 
6

2
4

8
N

 
l5

4
8

E
 

1
4

5
0

0
 

1
2

2
0

 
3

0
 

0
9

 
6

5
 

36
\>

,' 
1

3
7

9
8

 
4

8
6

1
6

N
 

5
0

5
3

7
 

7
4

0
9

N
 

13
7Q

7N
 

14
5w

 
1

2
 

6
3

0
6

N
 

1
5

3
1

E
 

1
4

5
0

0
 

1
2

2
5

 
3

0
 

0
9

 
6

5
 

3C
\v

 
1

3
7

4
5

 
4

8
5

4
3

N
 

5
0

4
5

2
 

7
4

1
1

N
 

1
3

7
4

4
N

 
12

2v
1 

1
2

 
6

3
2

3
N

 
1

5
1

5
E

 
1

4
5

0
0

 
1

2
3

0
 

3
0

 
0

9
 

6
5

 
12

9W
 

1
3

6
5

6
 

4
8

7
0

9
N

 
5

0
5

8
7

 
7

4
2

0
N

 
1

3
6

5
1

N
 

35
2v

l 
1

2
 

6
3

4
0

N
 

1
5

0
1

E
 

1
4

5
0

0
 

1
2

3
5

 
3

0
 

0
9

 
6

5
 

1
2

 5
,1

 
1

3
4

2
9

 
4

8
8

3
9

N
 

5
0

6
5

2
 

7
4

3
8

N
 

l 
'3

42
">

N
 

33
3W

 
1

2
 

6
3

5
7

N
 

1
4

4
7

E
 

1
4

5
0

0
 

1
2

4
0

 
3

0
 

0
9

 
6

5
 

12
8W

 
1

3
3

5
2

 
4

8
8

9
7

N
 

5
0

6
8

7
 

7
4

4
4

N
 

1
3

3
4

8
N

 
34

1W
 

1
2

 
6

4
1

4
N

 
1

4
3

6
E

 
1

4
5

0
0

 
1

2
4

5
 

3
0

 
0

9
 

6
5

 
15

0W
 

1
3

2
4

4
 

4
8

9
7

2
N

 
5

0
7

3
1

 
7

4
5

2
N

 
1

3
2

3
7

N
 

42
5W

 
1

2
 

6
4

3
1

N
 

l4
2

0
E

 
1

4
5

0
0

 
1

2
5

0
 

3
0

 
0

9
 

6
5

 
1

3
 7W

 
1

3
1

9
9

 
4

9
0

9
3

N
 

5
0

8
3

7
 

7
4

5
7

N
 

13
19

41
\,

 
37

1W
 

1
2

 
6

4
4

8
N

 
l4

0
3

E
 

1
4

5
0

0
 

1
2

5
5

 
3

0
 

0
9

 
6

5
 

4
H

i 
1

3
0

6
4

 
4

9
1

5
0

N
 

5
0

8
5

6
 

7
5

0
7

N
 

1
3

0
6

4
N

 
15

6W
 

1
2

 
6

5
0

5
N

 
1

3
4

8
E

 
1

4
5

0
0

 
1

3
0

0 
3

0
 

()
9 

6
5

 
15

w
 

1
2

9
9

9
 

4
9

1
1

6
N

 
5

0
8

0
7

 
7

5
1

1
N

 
1

2
9

9
9

N
 

55
vl

 
1

2
 

6
5

2
2

N
 

1
3

3
3

E
 

1
4

5
0

0
 

1
3

0
5

 
3 

0 
0

9
 

6
5

 
24

W
 

1
2

8
9

4
 

4
9

1
6

4
N

 
5

0
8

2
6

 
75

18
1\

, 
1

2
8

9
4

N
 

90
W

 
1

2
 

6
5

3
9

N
 

1
3

1
7

E
 

1
4

5
0

0
 

1
3

1
0

 
3

0
 

0
9

 
6

5
 

4
0W

 
1

2
7

7
2

 
4

9
2

3
7

N
 

5
0

8
6

6
 

7
5

2
7

N
 

1
2

7
7

1
1

\ 
14

1,
1 

1
2

 
6

5
5

4
N

 
1

2
5

9
E

 
1

4
5

0
0

 
1

3
1

5
 

3
0

 
0

9
 

6
5

 
1

0
2

w
 

1
2

7
8

7
 

4
9

3
8

8
N

 
5

1
0

1
7

 
7

5
2

9
N

 
1

2
7

8
5

N
 

23
2W

 
1

2
 

6
6

0
9

N
 

1
2

4
2

E
 

1
4

5
0

0
 

1
3

2
0

 
3

0
 

0
9

 
6

5
 

12
0W

 
1

2
6

0
5

 
4

9
5

1
2

N
 

5
1

0
9

2
 

7
5

4
3

N
 

1
2

6
0

1
N

 
29

5W
 

1
2

 
6

6
2

4
N

 
1

2
2

4
E

 
1

4
5

0
0

 
1

3
2

5
 

3
0

 
0

9
 

6
5

 
2

0
%

1 
1

2
4

9
5

 
4

9
7

1
1

N
 

5
1

2
5

7
 

7
5

5
3

N
 

1
2

4
8

7
N

 
46

8W
 

1
2

 
6

6
4

1
N

 
1

2
0

4
E

 
1

4
5

0
0

 
1

3
3

0
 

3
0

 
0

9
 

6
5

 
1

3
 5

,:
 

1
2

2
7

3
 

4
9

7
1

5
N

 
5

1
2

0
7

 
7

6
0

8
N

 
12

26
81

\,
 

33
8W

 
u

, 
1

2
 

6
6

0
9

N
 

1
1

5
0

E
 

1
4

7
0

0
 

1
3

5
0

 
3

0
 

0
9

 
6

5
 

2
4

 2
1,

 
1

2
6

8
6

 
4

9
5

3
3

N
 

5
1

1
3

1
 

7
5

3
8

N
 

12
67

21
', 

59
8W

 
C

: 
1

2
 

6
5

5
0

N
 

1
2

1
3

E
 

1
4

8
0

0
 

1
3

5
5

 
3

0
 

0
9

 
6

5
 

2 
3 

7,
J 

1
2

7
8

1
 

4
9

3
5

0
N

 
5

0
9

7
8

 
7

5
2

9
N

 
1

2
7

6
8

1
\ 

58
5W

 
:.

i 
1

2
 

6
5

3
0

N
 

1
2

3
6

E
 

1
5

0
0

0
 

1
4

0
0

 
3

0
 

0
9

 
6

5
 

23
2v

l 
1

2
8

4
8

 
4

9
1

2
1

N
 

5
0

7
7

3
 

7
5

2
1

N
 

1
2

8
3

5
N

 
56

8W
 

<
 

1
2

 
6

5
0

9
N

 
1

2
5

8
E

 
1

5
0

0
0

 
1

4
0

5
 

3
0

 
0

9
 

6
5

 
21

61
\' 

1
2

9
1

1
 

4
9

C
5

6
N

 
5

0
7

2
6

 
7

5
1

5
N

 
1

2
9

0
1N

 
51

21
\' 

t'T
1 

1
2

 
6

4
4

9
N

 
1

3
1

9
E

 
1

5
0

0
0

 
1

4
1

0
 

,o
 

0
9

 
6

5
 

13
2W

 
1

2
9

4
5

 
4

9
1

1
5

N
 

5
0

7
9

2
 

7
5

1
4

N
 

1
2

9
4

1
N

 
34

5W
 

,<
 

1
2

 
6

4
3

0
N

 
l3

3
7

E
 

1
5

0
0

0
 

1
4

1
5

 
3

0
 

0
9

 
6

5
 

20
81

<.
' 

1
3

C
9

9
 

4
9

1
8

8
N

 
5

0
9

0
2

 
7"

>
0

5
N

 
1

3
0

9
0

N
 

48
6W

 
0 

1
2

 
6

4
1

1
 N

 
1

3
5

6
E

 
1

5
0

0
0

 
1

4
2

0
 

3
0

 
0

9
 

6
5

 
2

3
8

w
 

1
3

2
9

3
 

4
9

0
7

4
N

 
5

0
8

4
2

 
7

4
5

1
N

 
1

3
2

7
9

N
 

61
0W

 
"r1

 
1

2
 

6
3

5
1

N
 

1
4

1
3

E
 

1
5

0
0

0
 

1
4

2
5

 
3

0
 

0
9

 
6

5
 

2 
38

~.
' 

1
3

3
2

3
 

4
8

9
6

2
N

 
5

0
7

4
2

 
7

4
4

7
N

 
1

3
3

0
9

N
 

61
2W

 
-l

 
1

2
 

6
3

3
2

N
 

1
4

3
1

E
 

1
5

0
0

0
 

1
4

3
0

 
'3

0 
0

9
 

6
5

 
31

5W
 

1
3

3
5

5
 

4
8

9
5

4
N

 
5

0
7

4
3

 
7

4
4

4
N

 
1

3
3

3
4

N
 

75
5W

 
::i:

: 
1

2
 

6
3

1
2

N
 

1
4

4
8

E
 

1
5

0
0

0
 

1
4

3
5

 
3

0
 

0
9

 
6

5
 

30
5W

 
1

3
7

6
0

 
4

8
7

5
7

N
 

5
0

6
6

2
 

7
4

1
4

N
 

1
3

7
4

0
N

 
73

9W
 

t'T
1 

1
2

 
6

2
5

2
N

 
1

5
0

4
E

 
1

5
0

0
0

 
1

4
4

0
 

3
0

 
0

9
 

6
5

 
20

6W
 

1
3

7
5

0
 

4
8

4
9

0N
 

5
0

4
0

1
 

7
4

1
0N

 
1

3
7

4
1

N
 

50
5W

 
z 

1
2

 
6

2
3

2
N

 
1

5
2

1
E

 
1

5
0

0
0

 
1

4
4

5
 

3
0

 
0

9
 

6
5

 
12

0W
 

1
3

9
3

2
 

4
8

4
6

4
N

 
5

0
4

2
6

 
7

3
5

8
N

 
1

3
9

2
8

N
 

32
6W

 
0 

1
2

 
6

2
1

3
N

 
l 

"> 
3

6
E

 
1

5
0

0
0

 
1

4
5

0
 

3
0

 
0

9
 

6
5

 
11

 3
\,:

 
1

4
2

2
2

 
4

8
3

2
7

N
 

",
Q

'.
\ 
7

6
 

7
3

3
6

N
 

1
4

2
1

9
1

\ 
30

3W
 

::0
:, 

1
2

 
6

1
5

4
N

 
1

5
5

1
E

 
1

5
0

0
0

 
1

4
5

5
 

3
0

 
0

9
 

6
5

 
58

\•
: 

1
4

2
0

9
 

1 -+
81

28
N

 
">

01
81

 
73

3:
>

N
 

1
4

2
07

N
 

24
1W

 
0 

1
2

 
6

1
3

6
N

 
1

6
0

6
E

 
1

5
0

0
0

 
1

5
0

0
 

3
0

 
0

9
 

6
5

 
38

W
 

]4
2

9
9

 
4

8
7

1
6

N
 

5
0

2
9

2
 

7
3

2
9

N
 

1
4

2
98

N
 

15
7W

 
r.i

 
1

2
 

6
1

1
7

N
 

1
6

2
0

E
 

1
5

0
0

0
 

15
0

5 
3

0
 

0
9

 
6

5
 

48
W

 
1

4
5

1
0 

48
15

(')
N

 
5

0
?
9

7
 

7
3

1
4

N
 

1
4

5
0

9
~

: 
2

0
1

',
i 

("
) 

1
2

 
6

0
5

7
N

 
1

6
3

6
E

 
1

5
0

0
0

 
1

5
1

0
 

'3
0 

0
9

 
6

5
 

51
W

 
1

4
5

8
9

 
4

7
9

8
9

N
 

5
0

1
5

7
 

7
3

0
5

N
 

1
4

5
8

7
N

 
21

 7
,,1 

0 
1

2
 

6
0

3
7

N
 

l6
5

4
E

 
1

5
0

0
0 

1
5

1
5

 
3

0
 

0
9

 
6

5
 

2
0

E
 

1
4

6
2

6
 

4
7

8
7

8
N

 
5

0
0

6
2

 
7

3
0

1
N

 
1

4
6

2
5

N
 

8
7

E
 

C
: 

1
2

 
6

0
1

7
N

 
1

7
1

 l
E

 
1

5
0

0
0 

1
5

2
0 

3
0

 
0

9
 

6
5

 
2

5
E

 
1

4
8

0
6

 
4

8
1

1
9

N
 

5
0

3
4

5
 

7
2

5
4

N
 

1
4

8
06

N
 

1
0

8
E

 
~ 

1
2

 
5

9
5

8
N

 
1

7
2

6
E

 
1

5
0

0
0

 
1

5
2

5
 

3
0

 
0

9
 

6
5

 
3

3
E

 
1

5
2

0
7

 
4

7
7

4
8

N
 

5
0

1
1

1
 

7
2

2
0

N
 

1
5

2
0

6
N

 
l4

6
E

 
1

2
 

5
9

3
9

N
 

1
7

4
0

E
 

1
5

0
0

0
 

1
5

3
0

 
3

0
 

0
9

 
6

5
 

24
E

 
1

5
1

7
9

 
4

7
5

3
8

N
 

4
9

9
0

2
 

7
2

1
8N

 
1

5
1

7
8N

 
1

0
7E

 
:.

i 

B
 

5
9

2
0

N
 

1
7

5
4

E
 

1
5

0
0

0
 

1
5

3
5

 
3

0
 

0
9

 
6

5
 

28
\,/

 
1

5
2

2
6

 
4

7
5

6
8

N
 

4
9

9
4

5
 

7
2

1
5

N
 

1
5

2
2

5
N

 
1

2
2

W
 

;:;; 
5

9
0

0
N

 
1

8
0

8
E

 
1

5
0

0
0

 
1

5
4

0
 

3
0

 
0

9
 

6
5

 
39

E
 

1
5

4
3

2
 

4
7

2
8

7
N

 
4

9
7

4
2

 
7

1
5

6
N

 
1

5
4

3
1

N
 

1
7

5
E

 
u

, 

1
2

 
5

8
4

0
N

 
1

8
2

1
E

 
1

5
0

0
0

 
1

5
4

5
 

3
0

 
0

9
 

6
5

 
4

0
E

 
1

5
4

5
7

 
4

7
2

4
2

N
 

4
9

7
0

7
 

7
1

5
3

N
 

1
5

4
5

6
N

 
1

7
9

E
 

►
 

1
2

 
5

8
2

0
N

 
1

8
3

4
E

 
1

5
0

0
0

 
1

5
5

0
 

'3
0 

0
9

 
6

5
 

2
8

E
 

1
5

7
3

0
 

4
7

1
7

7
N

 
4

9
7

3
0

 
7

1
3

4
N

 
1

5
7

2<
JN

 
1

3
0

E
 

z 
1

2
 

5
7

5
8

N
 

1
8

4
9

E
 

1
5

0
0

0
 

1
5

5
5

 
3

0
 

0
9

 
6

5
 

5
0

E
 

l 
5

8
1

7
 

4
7

0
9

5
N

 
4

9
6

8
C

 
7

1
2

6
N

 
1

5
8

1
5

N
 

2
2

9
E

 
0 

1
2

 
5

7
3

7
N

 
1

9
0

2
E

 
1

5
0

0
0

 
1

6
0

0
 

3
0

 
0

9
 

6
5

 
1

3
3

E
 

1
6

C
4

5
 

4
7

0
2

9
N

 
4

9
6

9
0

 
7

1
1

0N
 

1
6

0
3

9
N

 
4

3
2

E
 

-l
 

1
2

 
5

7
1

7
N

 
1

9
1

4
E

 
1

5
0

0
0 

1
6

0
5

 
3

0
 

0
9

 
6

5
 

1
3

2
E

 
1

6
1

5
7

 
4

6
9

9
0

N
 

4
9

6
9

1
 

7
1

0
2

N
 

1
6

1
51

N
 

4
3

4
E

 
::i:

: 
1

2
 

5
7

2
3

N
 

1
8

2
9

E
 

1
5

0
0

0
 

1
6

2
5

 
3

0
 

0
9

 
6

5
 

4 
3E

 
1

6
2

 5
9 

4
6

8
0

3
N

 
4

9
5

4
7

 
7

0
5

1
N

 
16

25
81

', 
2

0
1

E
 

t'T
1 

1
2

 
5

7
4

1
N

 
1

8
1

8E
 

1
5

0
0

0
 

1
6

3
0

 
3

0
 

0
9

 
6

5
 

29
\<

. 
1

6
0

1
3

 
4

6
9

3
0N

 
4

9
5

8
7

 
71

 lO
N

 
1

6
0

1
2

N
 

1
3

6
w

 
C

l 
1

2
 

5
7

5
9

N
 

1
8

0
6

E
 

1
5

0
0

0
 

1
6

3
5

 
3

0
 

0
9

 
6

5
 

ow
 

1
5

7
9

U
 

4
7

1
02

N
 

4
9

6
7

8
 

7
1

2
8

N
 

1
5

7
9

0
N

 
ow

 
~ 

1
2

 
5

8
1

6
N

 
1

7
5

4
E

 
1

5
0

0
0

 
1

6
4

0
 

3
0

 
0

9
 

6
5

 
ll

E
 

1
5

7
4

9
 

4
7

1
7

9
N

 
4

9
7

3
8

 
7

1
3

2
N

 
1

5
7

4
9

1
\ 

50
E

 
t'T

1 
1

2
 

5
8

3
4

N
 

1
7

4
2

t 
1

5
0

0
0

 
1

6
4

5
 

3
0

 
0

9
 

6
5

 
1

6
E

 
1

5
5

3
3

 
4

7
3

8
8

N
 

4
9

8
6

9
 

7
1

5
1

N
 

1
5

5
32

N
 

72
1:

. 
z 

1
2

 
5

8
5

1
N

 
1

7
2

9
E

 
1

5
0

0
0

 
1

6
5

0
 

3C
 

0
9

 
6

5
 

1
5

3
4

5
 

4
7

1
9

6
N

 
4

9
6

2
8

 
7

1
5

9
N

 
r 

1
4

 
6

1
4

6
N

 
2

8
2

4
E

 
9

9
0

0
 

5
4

0
 

2 
1

0
 

6
5

 
6

3
0

E
 

1
4

2
6

4
 

4
9

04
2N

 
5

1
0

7
4

 
7

3
4

7
N

 
1

4
1

7
2

1
\ 

1
6

1
4

E
 

►
 

1
4

 
6

2
0

2
N

 
2

8
1

7
E

 
9

9
0

0
 

5
4

5
 

2 
1

0
 

6
5

 
6

v
5

E
 

1
4

2
8

2
 

4
9

2
2

5
N

 
5

1
2

5
5

 
7

3
4

9
N

 
1

4
2

0
1

N
 

l 
5 

l 
4

t 
z 

1
4

 
6

2
1

8
N

 
2

8
1

2
E

 
9

9
0

0
 

5
5

0
 

2 
1

0
 

6
5

 
6

1
6

E
 

1
4

0
5

5
 

4
9

3
1

1
N

 
5

1
2

7
5

 
7

4
0

5
N

 
1

3
9

7
l

r-.: 
l 

">
36

E 
0 

1
4

 
6

2
3

4
N

 
2

8
0

6
E

 
9Q

O
O

 
5

5
5

 
2 

1
0

 
6

5
 

6
0

4
E

 
1

4
0

0
0

 
4

9
4

8
3

N
 

5
1

4
2

6
 

7
4

1
2

N
 

1
3

9
2

21
\ 

1
4

81
E

 
u

, 
1

4
 

6
2

5
0

N
 

2
8

0
0

E
 

9
9

0
0

 
6

0
0

 
2 

1
0

 
6

5
 

5
5

8
E

 
1

3
8

0
3

 
4

9
5

3
9

N
 

5
1

4
2

6
 

7
4

2
6

N
 

1
37

28
/l

i 
1

4
3

6
i:

 
t'T

1 
1

4
 

6
3

0
5

N
 

2
7

5
4

E
 

9
9

0
0

 
6

0
5

 
2 

1
0

 
6

5
 

5
4

6
E

 
1

3
7

7
1

 
4

9
5

1
7

N
 

5
1

3
9

6
 

7
4

2
7

N
 

1
3

7
0

1
N

 
1

3
8

4
E

 
►
 

1
4

 
6

3
2

1
 r-;

 
2

7
4

7
E

 
9

9
0

0
 

6
1

0
 

2 
1

0 
6

5
 

6
"4

E
 

1
3

7
3

9
 

49
6Q

2N
 

5
1

5
5

6
 

7
4

3
3

N
 

1
3

6
6

2
1

\ 
1

4
5

1
E

 
1

4
 

6
3

3
6

N
 

2
7

4
1

E
 

9
9

0
0

 
6

1
5

 
2 

1
0

 
6

5
 

54
C

E
 

1
3

5
2

9
 

4
9

6
8

7
N

 
5

1
4

9
6

 
7

4
4

6
N

 
1

3
4

6
3

'\
 

1
3

3
4

E
 

1
4

 
6

3
5

0
N

 
2

7
3

5
E

 
9

9
0

0
 

6
2

0
 

2 
1

0
 

6
5

 
5

4
5

E
 

1
3

4
7

2
 

4
9

7
2

3
N

 
5

1
5

1
5

 
7

4
5

0N
 

1
3

4
04

1\
 

1
3

5
2

E
 

1
4

 
6

4
0

4
N

 
2

7
2

9
E

 
9

9
0

0
 

6
2

5
 

2 
1

0
 

6
5

 
5

5
7

E
 

1
3

4
4

8
 

4
9

8
9

6
N

 
5

1
6

7
6

 
7

4
5

5
N

 
1

3
3

7
5N

 
13

9'
3E

 
1

4
 

6
4

1
9

N
 

2
7

2
4

E
 

9
8

0
0

 
6

3
0

 
2 

1
0 

6
5

 
6

1
0

E
 

1
3

4
1

1
 

5
0

0
8

1
N

 
5

1
8

4
5

 
7

5
00

N
 

1
3

3
3

4
N

 
l4

3
9

E
 

1
4

 
6

4
3

4
N

 
2

7
1

8
E

 
9

7
0

0
 

6
3

5
 

2 
1

0 
6

5
 

6
5

2
E

 
1

3
2

7
2

 
5

0
1

6
9

N
 

5
1

8
9

5
 

7
5

1
1

N
 

1
3

1
7

7
N

 
1

58
61

:. 
1

4
 

6
4

4
9

N
 

2
7

1
2

E
 

9
7

0
0

 
6

4
0

 
2 

1
0

 
6

5
 

6
4

5
E

 
1

2
9

1
3

 
5

0
0

6
6

N
 

5
1

7
0

4
 

7
5

3
2

N
 

1
2

8
2

3
N

 
1

5
2

0t
. 

1
4

 
6

5
0

5
N

 
2

7
0

5
E

 
9

7
0

0
 

6
4

5
 

2 
1

0 
6

5
 

6
2

7
E

 
1

2
9

9
8

 
4

9
9

9
8

N
 

5
1

6
6

0
 

7
5

2
6

N
 

1
2

9
1

5
1

\ 
l4

6
0

E
 

1
4

 
6

5
2

0
N

 
2

6
5

8
E

 
9

7
0

0
 

6
5

0
 

2 
1

0 
6

5
 

6
2

6
E

 
1

2
9

3
1

 
5

0
1

1
3

N
 

5
1

7
5

4
 

7
5

3
2

N
 

1
2

8
4

0
1

\ 
l4

4
7

E
 

1
4

 
6

5
3

6
N

 
2

6
5

1
E

 
9

7
0

0
 

6
5

5
 

2 
1

0
 

6
5

 
6

2
4

E
 

1
2

8
2

6
 

5
0

2
0

2N
 

5
1

8
1

5
 

7
5

4
0

N
 

1
2

7
4

6N
 

1
4

3
0

E
 

1
4

 
6

5
5

1
N

 
2

6
4

4
E

 
9

7
0

0
 

7
0

0
 

2 
1

0
 

6
5

 
6

1
1

E
 

1
2

7
7

0
 

5
0

1
7

5
N

 
5

1
7

7
5

 
7

5
4

3
N

 
1

2
6

9
M

: 
1

3
7

5
E

 
1

4
 

6
6

0
7

N
 

2
6

3
6

E
 

9
7

0
0

 
7

0
5

 
2 

1
0 

6
5

 
5

5
1

E
 

1
2

8
1

6
 

5
0

2
9

7
N

 
5

1
9

0
4

 
7

5
4

2
N

 
1

2
7

4
9

1
\ 

1
3

0
8

E
 

1
4

 
6

6
2

2
N

 
2

6
2

9
E

 
9

8
0

0
 

7
1

0
 

2 
1

0
 

6
5

 
5

4
4

E
 

1
2

7
5

8
 

5
0

5
8

8
N

 
5

2
1

7
2

 
7

5
5

1
N

 
l 

26
9C

,I'
< 

1
2

7
3

t.
 

1
4

 
6

6
3

8
N

 
2

6
2

1
E

 
9

9
0

0
 

7
1

5
 

2 
1

0
 

6
5

 
5

3
4

E
 

1
2

3
5

0 
5

0
9

9
3

N
 

5
2

4
6

7
 

7
6

2
3

N
 

1
2

2
92

1\
, 

1
2

00
E

. 
1

4
 

6
6

5
3

N
 

2
6

1
3

E
 

9
9

0
0

 
7

2
0

 
2 

1
0 

6
5

 
5

1
4

E
 

1
1

9
7

8
 

5
0

8
5

5
N

 
5

2
2

4
7

 
7

6
4

5
N

 
11

9
2

8
N

 
1

0
9

lt
 

1
4

 
6

7
1

0
N

 
2

6
0

5
E

 
9

9
0

0
 

7
2

5
 

2 
lv

 
6

5
 

5C
6E

 
1

1
8

8
9

 
5

0
6

6
3

N
 

5
2

0
4

0
 

7
6

4
8

N
 

l 
1

8
4

3
f,

 
1

0
5

6
E

 
1

4
 

6
7

2
6

N
 

2
5

5
6

E
 

9
9

0
0

 
7

3
0

 
2 

1
0 

6
5

 
5

2
8

E
 

1
1

9
9

7
 

5
0

6
9

2
N

 
5

2
0

9
2

 
7

6
4

1
N

 
1

1
9

4
2N

 
l 

l 
43

E
 

.....
 

1
4

 
6

6
5

9
N

 
2

7
0

2
E

 
9

9
0

0
 

7
5

0
 

2 
1

0
 

6
5

 
5

0
8

2
2

N
 

~
 

1
4

 
6

6
3

6
N

 
2

7
1

3
E

 
9

9
0

0
 

7
5

5
 

2 
1

0
 

6
5

 
6C

5E
 

1
2

4
2

4
 

5
0

8
6

2
N

 
5

2
3

5
8

 
7

6
1

6
N

 
1

2
3

5
4

1
\ 

l 
3 

l 6
t.

 
w

 



FL
 

LA
T 

LO
~G

 
A

L
T

 
G

~T
 

D
A

 
~o

 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 
--1'>-

14
 

6
6

1
4

N
 

2
7

2
4

E
 

9
9

0
0

 
8

0
0

 
2 

1
0

 
65

 
6

4
4

F
 

1
2

7
0

G
 

'o
06

38
N

 
5

2
2

0
8

 
7

5
5

5
N

 
1

2
6

2
1

1
\ 

1
4

9
2

E
 

-1'>
-

1
4

 
6

5
 5

 31
'\ 

2
7

3
3

E
 

9
9

0
0

 
8

0
5

 
2 

1
0

 
6

5
 

6
5

3
E

 
1

2
7

8
4

 
5G

41
2N

 
5

2
0

0
7

 
7

5
4

6
N

 
1

2
6

9
1

N
 

1
5

3
3

E
 

14
 

6
5

3
2

N
 

2
7

4
1

[ 
9

9
0

0
 

8
1

0
 

2 
1

0
 

6
5

 
6

4
9

E
 

1
2

7
9

2
 

5
0

2
8

7
N

 
5

1
8

8
8

 
7

5
4

4
N

 
1

2
7

0
1

N
 

1
5

1
9

E
 

1
4

 
6

5
1

1
N

 
2

7
5

0
E

 
9

9
0

0
 

8
1

5
 

2 
lC

J 
6

5
 

6
1

7
[ 

1
2

8
7

4
 

5
0

2
u

3
N

 
5

1
8

2
8

 
7

5
3

7
N

 
1

2
7

9
7

N
 

1
4

0
7

E
 

l 
'• 

6
4

4
9

N
 

2'
30

0E
 

9
9

0
0 

8
2

0
 

2 
lü

 
6

5
 

5
4

9
E

 
1

3
C

4
2

 
50

U
77

N
 

5
1

7
4

8
 

7
5

2
4

N
 

1
2

9
7

5
N

 
1

3
2

3
E

 
1

4
 

6
4

2
7

N
 

2
8

0
9

[ 
9

9
0

0
 

8
2

5
 

2 
lJ

 
6

5
 

6
2

3
E

 
1

3
2

1
9

 
4

9
9

1
7

N
 

5
1

6
3

8
 

7
5

1
0

N
 

1
3

1
3

7
N

 
1

4
6

9
[ 

14
 

6
4

0
6

N
 

2
fl

l8
E

 
9

9
0

0
 

8
3

0
 

2 
1

0
 

6
5

 
6

3
1

[ 
1

3
3

5
3

 
4

9
8

7
1

N
 

5
1

6
2

8
 

7
5

0
1

N
 

1
3

2
6

7
N

 
1

5
1

7
[ 

1
4

 
6

3
4

4
N

 
2

8
2

7
E

 
9

9
0

0
 

8
3

5
 

2 
1

0
 

65
 

6
4

0
E

 
1

3
5

0
1

 
4

9
8

1
C

N
 

5
1

6
0

7
 

7
4

5
0

N
 

1
3

4
0

9
N

 
1

5
6

8
E

 
1

4
 

6
3

2
3

N
 

2
8

3
5

E
 

9
9

0
U

 
8

4
0

 
2 

lu
 

6
5

 
6

3
6

E
 

1
3

6
4

8
 

4
9

7
2

9
N

 
5

1
5

6
8

 
7

4
3

9
N

 
1

3
5

5
7

N
 

1
5

7
0

E
 

1
4

 
63

04
/\

i 
2

8
4

2
E

 
9

9
0

0
 

8
4

5
 

2 
1

c 
65

 
6

4
9

E
 

1
3

7
8

5
 

4
9

6
0

3
N

 
5

1
4

8
3

 
7

4
2

8
N

 
1

3
6

8
8

N
 

1
6

3
7

E
 

1
4

 
6 

2 
'• 

5~
; 

2R
SO

E
 

9
9

0
0

 
8

5
0

 
2 

1
0

 
6

5
 

6
5

6
E

 
1

4
0

0
4

 
4G

42
1N

 
5

1
3

6
7

 
7

4
1

1
N

 
1

3
9

0
2

N
 

1
6

9
0

E
 

14
 

6
2

2
4

N
 

2
P

5
7

E
 

9<
10

0 
8 

5 
'i 

2 
1

0
 

6
5

 
7

:J
9E

 
]4

1
1

0
 

4
9

,4
'l

N
 

5
1

3
2

7
 

7
4

0
3

N
 

1
4

0
0

0
N

 
1

7
5

7
E

 
1

4
 

6
2

3
7

N
 

2
9

3
5

E
 

9
9

0
0

 
9

2
0

 
2 

1
0

 
6

5
 

7
4

0
E

 
1

3
9

2
2

 
4

9
5

2
6

N
 

5
1

4
4

5
 

7
4

1
8

N
 

1
3

7
9

8
1

'. 
1

8
5

7
E

 
1 

,, 
6

2
5

2
N

 
2

9
3

0
E

 
9

9
0

C
 

9
2

5
 

2 
10

 
6

5
 

7
~

4E
 

1
3

7
7

6
 

4G
57

8N
 

5
1

4
5

6
 

7
4

2
8

N
 

1
3

6
7

2
N

 
1

6
9

4
E

 
1

4
 

6 
3 

06
~:

 
2 

9 
2 

4E
 

9
9

0
0

 
9

3
0

 
2 

lü
 

6
5

 
7

2
2

E
 

1
3

7
2

3
 

4
9

6
1

3
N

 
5

1
4

7
6

 
7

4
3

2
N

 
1

3
6

1
0

N
 

1
7

6
0

E
 

1
4

 
6

3
2

1
N

 
2

9
1

5
E

 
9

9
0

0
 

9
3

5
 

2 
10

 
65

 
7

2
2

E
 

1
3

5
9

5
 

4
9

6
8

0
N

 
5

1
5

0
6

 
7

4
4

2
N

 
1

3
4

8
3

N
 

1
7

4
3

E
 

1
4

 
6 

3 
3 

:,N
 

2
G

l3
E

 
9

9
0

0
 

9
4

0
 

2 
1

0
 

6
5

 
7

1
7

E
 

1
3

4
6

8
 

4
9

7
2

4
N

 
5

1
5

1
5

 
7

4
5

1
N

 
13

35
91

'. 
1

7
0

7
E

 
1

4
 

6
3

5
0

N
 

2
9

0
8

E
 

9
9

0
0

 
9

4
5

 
2 

lu
 

6
5

 
7

1
2

E
 

1
3

4
7

0
 

4
9

7
9

7
N

 
5

1
5

8
6

 
7

4
5

2
N

 
1

3
3

6
4

N
 

1
6

8
7

E
 

1
4

 
6

4
0

4
N

 
2

9
0

4
E

 
9

9
0

0
 

95
U

 
2 

lü
 

6
5

 
7

J7
E

 
1

3
3

0
1

 
4

9
8

9
8

N
 

5
1

6
4

1
 

7
5

0
4

N
 

1
3

1
9

9
N

 
1

6
4

8
E

 
1

4
 

6
4

1
9

N
 

2
8

5
9

ë
 

9
9

0
0

 
9

5
5

 
2 

1
0

 
6

5
 

7
3

8
E

 
1

3
2

8
v

 
5

0
0

J
3N

 
5

1
7

3
7

 
7

5
0

8
N

 
1

3
1

6
3

N
 

l 
7

6
4

E
 

1
4

 
6

4
3

5
N

 
2

8
5

4
E

 
9

9
0

0
 

1
0

0
0

 
2 

1
0

 
6

5
 

7
0

8
E

 
1

3
0

9
7

 
5

0
0

3
C

N
 

5
1

7
1

6
 

7
5

2
0

N
 

1
2

9
9

6
N

 
1

6
2

8
E

 
1

4
 

6
4

5
0

N
 

2
9

4
8

E
 

99
01

) 
1

0
0

5
 

2 
1

0
 

65
 

7C
9E

 
1

3
0

7
3

 
5

0
1

6
0

N
 

5
1

B
3

6
 

7
5

2
4

N
 

1
2

9
7

1
N

 
1

6
2

7
E

 
1

4
 

6
5

0
6

N
 

2
8

4
3

E
 

9
9

0
0

 
1

0
1

0
 

2 
1

0
 

6
5

 
7

2
1

E
 

1
2

9
1

7
 

5
0

2
2

2
N

 
5

1
8

5
6

 
7

5
3

5
N

 
1

2
8

1
1

N
 

1
6

5
2

E
 

.,, 
1

4
 

6
5

 2
2~

i 
2

8
3

7
E

 
9

9
0

0
 

1
0

1
5

 
2 

1
0

 
6

5
 

7
2

7
F

 
]2

8
5

9
 

5
0

3
7

1
N

 
5

1
9

8
6

 
7

5
4

1
N

 
1

2
7

5
0

1
\ 

1
6

6
8

E
 

C
 

1
4

 
65

38
M

 
2

8
3

1
E

 
9

9
0

0
 

10
 2

0
 

2 
1

0
 

6
5

 
7C

9E
 

1
2

7
2

0
 

~
0

4
3

7
N

 
5

2
0

1
6

 
7

5
5

1
N

 
1

2
6

2
 H

l 
1

5
8

4
E

 
tt

i 
1

4
 

6 
5 

5 
4~

, 
2

8
2

4
E

 
9

9
0

0
 

1
0

2
5

 
2 

1
0

 
65

 
6

5
1

E
 

1
2

6
9

5
 

5
0

3
4

6
N

 
5

1
9

2
1

 
7

5
5

1
N

 
1

2
6

0
4

N
 

1
5

1
3

E
 

t"
' 

1
4

 
6

6
1

 l
N

 
2

8
1

8
E

 
9

9
0

0
 

1
0

3
0

 
2 

1
0

 
6

5
 

6
2

6
E

 
1

2
6

4
9

 
5

0
7

3
3

N
 

5
2

2
8

6
 

7
6

0
0

N
 

1
2

5
6

9
N

 
1

4
1

9
E

 
r3

 
1

4
 

6
6

2
7

N
 

2
8

1
1

E
 

9
9

0
0

 
1

0
3

5
 

2 
1

0
 

6
5

 
5

4
3

E
 

1
2

3
5

6
 

5
0

9
7

1
N

 
5

2
4

4
7

 
7

6
2

2
N

 
1

2
2

9
5

/\
i 

1
2

3
1

E
 

►
 

1
4

 
6

6
4

2
N

 
2

8
0

4
[ 

9
9

0
0

 
1

0
4

0
 

2 
lü

 
6

5
 

6
1

2
E

 
1

2
0

5
4

 
5

0
9

1
9

N
 

5
2

3
2

7
 

7
6

4
1

N
 

1
1

9
8

3
N

 
1

3
0

1
E

 
>-

j 

1
4

 
66

58
1'

\ 
2

7
5

8
E

 
99

C
C

J 
1

0
4

5
 

2 
10

 
6

5
 

6
5

3
E

 
1

1
9

2
4

 
5

0
7

3
2

N
 

5
2

1
1

5
 

7
6

4
6

N
 

1
1

8
3

8
1

' 
1

4
2

8
E

 
ô 

1
4

 
6

7
1

3
N

 
2

7
5

0
E

 
9

9
0

0
 

l:
l5

0
 

2 
1

0
 

6
5

 
6

4
6

E
 

1
2

0
1

9
 

:,
U

65
0N

 
5

2
0

5
7

 
7

6
3

9
N

 
1

1
9

3
5

N
 

l4
1

6
E

 
z 

1
4

 
6

7
2

9
N

 
2

7
4

3
E

 
9

9
0

0
 

1
0

5
5

 
2 

1
0

 
6

5
 

6
1

4
E

 
1

2
0

3
4

 
50

8-
.,C

N
 

5
2

2
0

6
 

7
6

4
0

N
 

1
1

9
6

2
N

 
1

3
0

8
E

 
en

 
1

4
 

6
7

4
5

N
 

2
7

3
4

E
 

9
9

0
0

 
ll

C
O

 
2 

1
0

 
6

5
 

6
2

3
E

 
1

1
8

3
5

 
5

0
9

9
7

N
 

5
2

3
5

2
 

7
6

5
6

N
 

1
1

7
6

2
N

 
1

3
1

 7
E 

0 
1

4
 

6
8

0
2

N
 

2
7

2
6

E
 

9
9

0
0

 
1

1
0

5
 

2 
lC

 
6

5
 

6
2

1
E

 
1

1
7

0
0

 
5

lû
6

3
N

 
5

2
3

8
6

 
7

7
0

6
N

 
1

1
6

2
8

~
: 

1
2

9
4

E
 

'T
l 

1
4

 
6

8
1

 B
tl 

2
7

1
il

E
 

9
9

0
0

 
1

1
1

 C
 

2 
1

0
 

6
5

 
7

0
7

E
 

1
1

5
8

5
 

">
1G

l8
N

 
5

2
3

1
6

 
7

7
1

2
N

 
1

1
4

9
6

N
 

1
4

3
4

E
 

>-
j 

1
4

 
6

8
3

4
N

 
2

7
1

0
E

 
9

9
0

0
 

1
1

1
5

 
2 

1
0

 
6

5
 

6
5

3
E

 
1

1
5

5
6

 
<

;1
03

0N
 

5
2

3
2

2
 

7
7

1
4

N
 

1
1

4
 7

 3
~,

 
J3

8
4

E
 

::c:
 

1
4

 
6

8
5

0
N

 
2

7
0

2
E

 
9

9
0

0
 

1
1

2
0

 
2 

1
0

 
6

5
 

6
3

9
E

 
1

1
4

6
6

 
5

1
1

1
1

N
 

5
2

3
8

1
 

7
7

2
1

N
 

1
1

3
8

°N
 

1
3

2
7

E
 

tT1
 

1
4

 
6

9
 o

n
: 

2
6

5
3

E
 

9
9

0
0

 
1

1
2

5
 

2 
1

0
 

6
5

 
6

3
6

E
 

11
 ?

,8
8 

"1
2

G
6N

 
5

2
4

5
7

 
7

7
2

8
N

 
ll

3
1

?
N

 
1

3
0

9
E

 
C

, 
1

4
 

6
9

2
5

N
 

2
6

4
2

E
 

9
9

0
0

 
1

1
3

0
 

2 
1

0
 

6
5

 
6

4
3

E
 

1
1

3
0

2
 

5
1

3
2

7
N

 
5

2
5

5
7

 
7

7
3

5
N

 
ll

?
:?

4
N

 
1

3
2

3
E

 
0 

1
4

 
6

9
4

2
N

 
2

6
3

1
E

 
9

9
0

0
 

1
1

3
5

 
2 

1
0

 
6

5
 

6
3

8
E

 
1

1
1

8
2

 
5

1
4

2
4

N
 

5
2

6
2

6
 

7
7

4
4

N
 

1
1

1
0

8
N

 
1

2
9

1
E

 
3:

 
1

4
 

7
0

0
0

N
 

2
6

1
9

E
 

9
9

0
0

 
1

1
4

0
 

2 
10

 
6

5
 

6
3

7
E

 
1

1
0

2
0

 
5

1
4

8
v

N
 

5
2

6
4

7
 

7
7

5
5

N
 

1
0

9
4

7
N

 
1

2
7

0
E

 
z 

1
4

 
7

0
1

8
N

 
2

6
0

7
E

 
9

9
0

0
 

1
1

4
5

 
2 

lU
 

6
5

 
6

1
9

E
 

1
0

9
3

6
 

5
1

5
2

8
N

 
5

2
6

7
6

 
7

8
0

1
N

 
1

0
8

7
0

N
 

1
2

0
5

E
 

ë5 
1

4
 

7
0

3
5

N
 

2
5

5
7

E
 

9
9

0
0

 
1

1
5

0
 

2 
1

0
 

65
 

6
ü

9
E

 
1

0
9

0
2

 
5

1
6

1
7

N
 

5
2

7
5

6
 

7
8

0
4

N
 

1
0

8
3

9
N

 
1

1
6

8
E

 
z 

1
4

 
7

0
5

1
N

 
2

5
4

6
E

 
9

9
0

0
 

1
1

5
5

 
2 

1
0

 
6

5
 

6
1

6
E

 
1

0
6

9
3

 
5

1
8

C
5

N
 

5
2

8
9

7
 

7
8

2
0

N
 

1
0

6
2

9
N

 
1

1
6

8
E

 
1

4
 

7
1

0
8

N
 

2
5

3
5

E
 

9
8

0
0

 
1

2
0

0
 

2 
1

0
 

6
5

 
5

4
1

E
 

1
0

6
4

4
 

5
1

7
1

2
N

 
5

2
7

9
6

 
78

22
1'

. 
1

0
5

9
1

N
 

1
0

5
4

E
 

0 
1

4
 

7
1

2
6

N
 

2
5

1
8

E
 

9
8

0
0

 
1

2
0

5
 

2 
1

0
 

6
5

 
5

1
2

E
 

1
0

5
5

6
 

5
1

8
1

2
N

 
52

 8
 7

6 
7

8
2

9
N

 
10

51
3/

\i
 

9
5

8
E

 
tt

i 
en

 
1

4
 

7
1

2
5

N
 

2
3

1
5

E
 

1
0

0
0

0
 

1
2

2
0

 
2 

1
0

 
6

5
 

4 
3

3
E

 
1

0
6

ô
9

 
5

1
7

7
9

N
 

5
7

8
5

9
 

7
8

2
4

N
 

1
0

5
9

5
N

 
8

4
5

E
 

tT1
 

1
4

 
7

1
1

8
N

 
2

2
2

6
E

 
1

0
1

0
0

 
1

2
2

5
 

2 
1

0
 

65
 

4
0

9
E

 
1

0
7

 
1 

5
1

6
4

8
N

 
5

2
7

4
5

 
7

8
1

8
N

 
1

0
6

7
3

N
 

7
7

4
E

 
::,:

, 
1

4
 

71
 lO

N
 

2
1

3
8

E
 

1
0

1
0

0
 

1
2

3
0

 
2 

1
0

 
6

5
 

3
5

1
E

 
1

0
7

1
9

 
",

15
42

N
 

">
?6

45
 

7
8

l'
iN

 
1

0
6

9
'i

N
 

71
A

E
 

<
 

1
4

 
7

1
0

2
N

 
2

0
5

0
E

 
1

0
1

0
0

 
1

2
3

5
 

2 
1

0
 

6
5

 
3 

33
E

 
1

0
7

0
1

 
5

1
4

5
9

N
 

5
2

5
6

0
 

7
8

1
5

N
 

l 
0

6
 8

 !
N

 
6

6
3

E
 

►
 

>-
j 

1
4

 
7

0
0

6
N

 
2

1
1

2
E

 
1

0
1

0
0

 
1

2
 5

0 
2 

1
0

 
65

 
2

1
4

E
 

1
1

0
0

5
 

5
1

1
4

4
N

 
5

2
3

1
5

 
7

7
5

1
N

 
1

0
9

9
6

N
 

4
2

9
E

 
0 

1
4

 
6

9
4

9
N

 
2

1
2

7
E

 
1

0
1

0
0

 
1

2
5

5
 

2 
1

0
 

6
5

 
4

0
5

E
 

11
 C

 5
0 

5
1

1
3

9
N

 
5

2
'1

1
9

 
7

7
4

8
N

 
11

02
21

'. 
7

8
6

E
 

::,:
, 

1-
4 

6
9

3
0

N
 

2
1

4
4

E
 

lO
lO

C
 

1
3

0
0

 
2 

1
0

 
6~

 
3

3
4

E
 

1
1

3
1

7
 

5
1

1
1

1
N

 
5

2
3

4
9

 
7

7
3

1
N

 
1

1
2

9
5

N
 

7
0

4
E

 
-< 

1
4

 
6

9
1

0
N

 
2

2
0

0
E

 
1

0
1

0
0

 
1

3
0

5
 

2 
lü

 
6

5
 

3
4

4
E

 
1

1
4

0
9

 
5

0
9

6
8

N
 

5
2

2
2

9
 

7 
7 

23
,°'

1 
1

1
3

8
5

1
' 

7
4

3
E

 
1

4
 

6
8

5
0

N
 

2
2

1
6

E
 

1
0

1
0

0
 

1
3

1
0

 
2 

1
0

 
6

5
 

4
1

1
E

 
1

1
5

5
7

 
5

0
8

6
3

N
 

5
2

1
5

9
 

7
7

1
2

N
 

1
1

5
2

6
N

 
84

4E
 

1
4

 
6

8
3

0
N

 
2

2
3

1
E

 
1

0
1

0
0

 
1

3
1

5
 

2 
1

0
 

6
5

 
4

J8
E

 
1

1
6

6
3

 
5

0
7

2
4

N
 

5
2

0
4

7
 

7
7

0
3

N
 

1
1

6
 3

 3
N

 
84

1E
 

1
4

 
6

8
1

0
N

 
2

2
4

6
E

 
1

0
1

0
0

 
1

3
2

0
 

2 
1

0
 

6
5

 
4

3
5

E
 

1
1

6
6

1
 

5
0

7
9

9
N

 
5

2
1

2
0

 
7

7
0

4
N

 
1

1
6

2
4

N
 

9
3

2
E

 
1

4
 

6
7

5
1

N
 

2
2

5
9

E
 

1
0

1
0

0
 

1
3

2
5

 
2 

lu
 

6
5

 
4G

O
E

 
1

1
7

7
6

 
5

0
9

8
7

N
 

5
2

3
2

9
 

7
7

0
0

N
 

1
1

7
4

7
N

 
8

2
2

E
 

1
4

 
6

7
3

2
N

 
2

3
1

2
E

 
1

0
1

0
0

 
1

3
3

0
 

2 
1

0
 

6
5

 
3

5
5

E
 

1
1

9
3

8
 

5
0

8
1

6
N

 
5

2
1

9
9

 
7

6
4

7
N

 
1

1
9

1
0

N
 

8
l4

E
 

1
4

 
6

7
1

3
N

 
2

3
2

5
E

 
1

0
1

0
0

 
1

3
3

5
 

2 
1

0
 

6
5

 
3

2
4

E
 

1
2

0
9

5
 

'i
0

7
1

2
N

 
5

2
1

3
4

 
7

6
3

5
N

 
1

2
0

7
4

N
 

7
1

8
E

 
1

4
 

6
6

5
2

N
 

2
3

3
8

E
 

1
0

1
0

0
 

l 
3

,,
0

 
2 

1
0

 
6

5
 

3
4

8
E

 
1

2
3

4
3

 
5

0
5

1
8

N
 

5
2

0
0

4
 

7
6

1
6

N
 

1
2

3
1

6
N

 
8

1
9

E
 

1
4

 
6

6
3

1
N

 
2

3
5

0
E

 
1

0
1

0
0

 
1

3
4

5
 

2 
10

 
6

5
 

3
3

0
E

 
1

2
6

1
4

 
5

0
3

4
3

N
 

5
1

8
9

9
 

7
5

5
6

N
 

1
2

5
9

0
N

 
7

7
0

E
 

1
4

 
6

6
1

0
N

 
2

4
0

2
E

 
1

0
0

0
0

 
1

3
5

0
 

2 
1

0
 

6
5

 
3

5
3

E
 

1
2

6
6

8
 

5
0

1
3

2
N

 
5

1
7

0
8

 
7

5
4

9
N

 
1

2
6

3
9

N
 

8
5

8
E

 
1

4
 

6
5

4
9

N
 

2
4

1
4

E
 

1
0

0
0

0
 

1
3

5
5

 
2 

1
0

 
6

5
 

4
2

 3
E

 
1

2
8

0
2

 
5

0
1

4
0

N
 

5
1

7
4

9
 

7
5

4
1

N
 

1
2

7
6

4
N

 
9

7
8

E
 

1
4

 
65

27
rx

 
2

4
2

7
E

 
1

0
0

0
0

 
1

4
0

0
 

2 
1

0
 

6
5

 
4

2
4

E
 

1
2

9
3

9
 

49
98

C
:N

 
5

1
6

2
8

 
7

5
2

9
N

 
1

2
9

0
1

N
 

9
9

2
E

 
1

4
 

6
5

0
5

N
 

2
4

4
0

E
 

1
0

0
0

0
 

1
4

0
5

 
2 

1
0

 
6

5
 

4
3

0
E

 
1

2
9

6
8

 
4

9
9

,2
N

 
5

1
5

8
8

 
7

5
2

6
N

 
1

2
9

2
8

N
 

1
0

1
9

E
 

1
4

 
6

4
4

4
N

 
2

4
5

1
E

 
1

0
0

0
0

 
1

4
1

0
 

2 
lü

 
6

5
 

4
2

9
E

 
1

3
1

3
7

 
4

9
8

4
6

N
 

5
1

5
4

8
 

7
5

1
4

N
 

1
3

0
9

7
N

 
1

0
2

8
E

 
1

4
 

6
4

2
3

N
 

2
5

0
2

E
 

1
0

0
0

0
 

1
4

1
5

 
2 

1
0

 
6

5
 

4
4

6
E

 
1

3
2

7
2

 
4

9
9

1
4

N
 

5
1

6
4

8
 

7
5

0
7

N
 

1
3

2
2

6
N

 
1

1
0

3
E

 
1

4
 

6
4

0
2

N
 

2
5

1
3

E
 

1
0

0
0

0
 

1
4

2
0

 
2 

1
0

 
65

 
5

2
0

E
 

1
3

5
6

8
 

4
9

5
9

5
N

 
5

1
4

1
8

 
7

4
4

2
N

 
1

3
5

0
9

N
 

1
2

6
2

E
 

1
4

 
6

3
4

1
N

 
2

5
2

3
E

 
1

0
0

0
0

 
1

4
2

5
 

2 
1

0
 

6
5

 
5

2
5

E
 

1
3

5
9

6
 

4G
58

7N
 

5
1

4
1

7
 

7
4

4
0

N
 

1
3

5
3

5
N

 
1

2
8

2
E

 
1

4
 

6
3

1
8

N
 

2
5

3
5

E
 

1
0

0
0

0
 

1
4

3
0

 
2 

1
0

 
6

5
 

5
2

9
E

 
1

3
8

2
0

 
4

9
4

0
1

N
 

5
1

2
9

8
 

7
4

2
2

N
 

1
3

7
5

7
N

 
1

3
2

2
E

 
1

4
 

6
2

5
5

N
 

2
5

4
5

E
 

1
0

0
0

0
 

1
4

3
5

 
2 

1
0

 
6

5
 

5
1

0
E

 
1

3
8

8
0

 
4

9
3

4
3

N
 

5
1

2
5

8
 

7
4

1
7

N
 

l 
38

24
~

: 
1

2
4

9
E

 
1

4
 

6
2

3
3

N
 

2
5

5
6

E
 

1
0

0
0

0
 

1
4

4
0

 
2 

1
0

 
6

5
 

4
5

7
E

 
1

3
9

9
2

 
4

9
3

5
2

N
 

5
1

2
9

7
 

7
4

1
0

N
 

1
3

9
4

0
N

 
1

2
0

6
E

 
1

4
 

6
2

1
2

N
 

2
6

0
6

E
 

1
0

0
0

0
 

1
4

4
5

 
2 

1
0

 
6

5
 

5
0

6
E

 
1

4
1

2
8

 
4

9
1

2
6

N
 

5
1

1
1

7
 

7
3

5
7

N
 

1
4

0
7

2
N

 
1

2
5

7
E

 
1

4
 

6
1

5
0

N
 

2
6

1
5

E
 

1
0

0
0

0
 

1
4

5
0

 
2 

1
0

 
6

5
 

5
0

4
E

 
1

4
2

8
1

 
4

9
0

3
8

N
 

5
1

0
7

5
 

7
3

4
6

N
 

14
22

51
'.

 
1

2
5

9
E

 
1

4
 

6
1

2
9

N
 

2
6

2
5

E
 

1
0

0
0

0
 

1
4

5
5

 
2 

1
0

 
6

5
 

5
1

2
E

 
1

4
4

3
0

 
4

8
9

6
5

N
 

5
1

0
4

7
 

7
3

3
5

N
 

14
37

1/
\.

 
1

3
1

0
E

 
1

4
 

6
1

0
8

N
 

2
6

3
4

E
 

1
0

0
0

0
 

1
5

0
0

 
2 

1
0

 
6

5
 

5
0

4
E

 
1

4
5

6
5

 
4

8
8

2
0

N
 

5
0

9
4

7
 

7
3

2
3

N
 

1
4

5
0

9
1

\' 
1

2
8

5
E

 
1

4
 

6
0

4
5

N
 

2
6

4
1

E
 

1
0

0
0

0
 

1
5

0
 5

 
2 

1:
.; 

6
5

 
4

2
2

E
 

1
4

7
8

5
 

4
8

6
7

1
N

 
5

0
8

6
7

 
7

3
0

6
N

 
1

4
7

4
2

N
 

1
1

2
7

E
 

15
 

5
8

1
0

N
 

1
8

0
0

E
 

1
0

0
0

0
 

9
3

0
 

3 
1

0
 

6
5

 
29

W
 

1
5

6
1

5
 

4
7

0
7

2
N

 
4

9
5

9
4

 
7

1
3

9
N

 
1

5
6

1
4

N
 

1
3

 l
"

 



.....
 •

-·
 ~
 
-,

,-
. 

-
..

 -
-.

 --
-~

 
r 

,-
·J

 
,

· 
..

. 
,..

 
. ,

· 
,:.

-
,-

-
-

F
L

 
L

A
T

 
L

O
N

G
 

A
L

T
 

G
M

T 
D

A
 

M
O 

YR
 

D
 

H
 

z 
F 

I 
X

 
y 

1
5

 
5

7
5

5
N

 
1

8
1

1
E

 
1

0
0

0
0

 
9

3
5

 
3 

1
0

 
6

5
 

54
1-

J 
1

5
7

6
3

 
4

7
0

0
2

N
 

4
9

5
7

5
 

7
1

2
8

N
 

1
5

7
6

1
N

 
24

9W
 

1
5

 
5

7
0

9
N

 
1

8
0

8
E

 
1

0
0

0
0

 
9

5
0

 
3 

1
0

 
6

5
 

40
W

 
1

6
1

6
4

 
4

6
7

8
9

N
 

4
9

5
0

3
 

7
0

5
7

N
 

1
6

1
6

2
N

 
18

9W
 

1
5

 
5

6
5

3
N

 
1

8
0

6
E

 
1

0
o

g
0

 
9

5
5

 
3 

1
0

 
6

5
 

3
5

~
 

1
6

4
0

~
 

4
6

Ô
3

8
N

 
4

9
5

3
3

 
7

0
4

0
N

 
1

6
4

0
1

N
 

16
5W

 
1

5
 

5
8

0
5

N
 

1
6

4
 

E
 

1
0

0
 

0 
1

0
3

5
 

3 
1

0
 

6
5

 
3

5
 

1
5

8
5

 
4

7
 

7
2

N
 

4
9

6
7

1
 

7
1

2
3

N
 

1
5

8
5

7
N

 
1

5
9

E
 

1
5

 
5

8
2

4
N

 
1

6
2

8
E

 
1

0
0

0
0

 
1

0
4

0
 

3 
1

0
 

6
5

 
1

6
E

 
1

5
6

5
7

 
4

7
0

6
7

N
 

4
9

6
0

3
 

7
1

3
6

N
 

1
5

6
5

7
N

 
7

2
E

 
1

5
 

5
8

4
3

N
 

1
6

1
5

E
 

1
0

0
0

0
 

1
0

4
5

 
3 

1
0

 
6

5
 

27
W

 
1

5
4

8
5

 
4

7
1

8
7

N
 

4
9

6
6

3
 

7
1

5
0

N
 

1
5

4
8

4
N

 
12

1W
 

1
5

 
5

9
0

2
N

 
1

6
0

2
E

 
1

0
0

0
0

 
1

0
5

0
 

3 
1

0 
6

5
 

40
W

 
1

5
4

3
2

 
4

7
1

6
3

N
 

4
9

6
2

3
 

7
1

5
3

N
 

1
5

4
3

1
N

 
17

9W
 

1
5

 
5

9
1

8
N

 
1

5
4

9
l 

1
0

0
0

0
 

1
0

5
5

 
3 

1
0

 
6

5
 

41
W

 
1

5
4

0
7

 
4

7
4

v
2

N
 

4
9

8
4

3
 

7
2

0
0

N
 

1
5

4
0

5
N

 
1

8
 5

·,1 
1

5
 

5
9

3
4

N
 

1
5

3
5

E
 

1
0

0
0

0
 

1
1

0
0

 
3 

1
0 

6
5

 
13

W
 

1
5

2
3

9
 

4
7

6
1

5
N

 
4

9
9

9
4

 
7

2
1

5
N

 
1

5
2

3
9

N
 

59
W

 
1

5
 

5
9

5
3

N
 

1
5

2
1

E
 

1
0

0
0

0 
1

1
0

5 
3 

1
0

 
6

5
 

22
W

 
1

5
0

9
7

 
4

7
6

5
5

N
 

4
9

9
8

9
 

7
2

2
5

N
 

1
5

0
9

7
/1

. 
97

;1
 

1
5

 
6

0
1

1
N

 
1

5
0

6
E

 
1

0
0

0
(;

 
1

1
1

0
 

3 
lU

 
6

5
 

11
3w

 
1

5
0

6
9

 
4

7
6

3
8

N
 

4
9

9
6

4
 

7
2

2
7

N
 

1
5

0
6

6
N

 
31

9W
 

1
5

 
6

0
3

0
N

 
1

4
5

1
E

 
1

0
0

0
0 

1
1

1
 5

 
3 

1
0

 
6

5
 

20
4W

 
1

4
9

0
9

 
4

7
9

8
1

N
 

5
0

2
4

4
 

7
2

4
4

N
 

1
4

8
9

9
N

 
53

7W
 

1
5

 
6

0
4

9
N

 
l/

,3
6

E
 

1
0

0
0

0 
1

1
2

0
 

3 
1

0
 

6
5

 
15

0W
 

1
4

6
8

5
 

4
8

2
1

7
N

 
5

0
4

0
4

 
7

3
0

4
N

 
1

4
6

7
7

N
 

46
8W

 
1

5
 

6
1

0
8

N
 

1
4

1
 Q

I:.
 

1
0

0
0

0 
1

1
2

5
 

3 
1

0 
6

5
 

14
3W

 
1

4
5

2
5

 
4

8
3

2
9

N
 

5
0

4
6

4
 

7
3

1
6

N
 

1
4

5
1

9
N

 
43

4'
11

 
1

5
 

6
1

2
8

N
 

1
4

0
2

E
 

lO
O

O
C

 
1

1
3

0
 

3 
1

0
 

6
5

 
2

0
0

W
 

1
4

4
4

3
 

4
8

5
1

0N
 

5
0

6
1

4
 

7
3

2
5

N
 

14
43

41
1:

 
50

4W
 

1
5

 
6

1
4

8
N

 
l3

4
4

E
 

1
0

0
0

n
 

1
1

3
5

 
3 

1
0

 
6

5
 

l 
:1

6\
, 

1
4

3
3

2
 

4
8

6
3

7
N

 
5

0
7

0
5

 
7

3
3

5
N

 
1

4
3

?
6

N
 

40
0W

 
1

5
 

62
0A

'I
I 

l 
3

2
 7

E
 

1
0

0
0

0
 

1
1

4
0

 
3 

1
0

 
6

5
 

14
81

-1
 

1
4

1
0

2
 

4
8

7
4

6
N

 
5

0
7

4
5

 
7

3
5

2
N

 
1

4
0

9
5

1
\ 

44
1W

 
1

5
 

6
2

2
7

N
 

1
3

1
1

E
 

1
0

0
0

0 
1

1
4

5
 

3 
1

0 
6

5
 

12
2W

 
1

3
9

2
0

 
4

8
7

7
2

N
 

5
0

7
2

0
 

7
4

(;
4N

 
1

3
9

1
7

N
 

33
1W

 
1

5
 

6
2

4
6

N
 

1
2

5
4

[ 
1

0
0

0
0

 
1

1
5

0 
3 

1
0 

6
5

 
1

2
 71

-.' 
1

3
7

9
Q

 
4

8
7

7
5

N
 

5
0

6
9

0
 

7
4

1
2

N
 

1
3

7
9

5
N

 
3

4
 7

vl
 

1
5

 
6

3
0

4
N

 
1

2
3

7
E

 
1

0
0

0
0 

1
1

5
5

 
3 

lJ
 

6
5

 
11

4W
 

1
3

7
5

5
 

4
8

9
3

8
N

 
5

0
8

3
5

 
7

4
1

8
N

 
1

3
7

5
2

N
 

29
7W

 
C

il 
1

5
 

6
3

2
2

N
 

12
18

1:
:. 

1
0

0
0

0 
1

2
0

0
 

3 
l

U
 

6
5

 
12

7W
 

1
3

4
8

2
 

4
9

1
C

8N
 

5
0

9
2

5
 

7
4

3
9

N
 

1
3

4
7

8
/1

. 
34

1W
 

c:::
 

1
5

 
6

3
4

0
N

 
1

1
5

9
E

 
1

0
0

0
0 

1
2

0
5

 
3 

1
0 

6
5

 
1

2
 2

\'I
 

1
3

3
2

0
 

4
8

8
7

2
N

 
5

0
6

5
5

 
7

4
4

5
N

 
1

3
3

1
6

h
 

31
8W

 
,:,

 
1

5
 

6
3

5
8

N
 

1
1

4
0

E
 

1
0

0
0

0 
1

2
1

0
 

3 
1

0 
6

5
 

2
0

0
W

 
1

3
3

3
8

 
4

8
7

4
2

N
 

5
0

5
3

4
 

7
4

4
2

N
 

1
3

3
3

0
N

 
46

4W
 

<
 

1
5

 
6

4
1

6
N

 
1

1
2

01
::. 

1
0

0
0

0 
1

2
1

5
 

3 
1

()
 

6
5

 
25

0W
 

1
3

2
2

7
 

4
8

9
2

8
N

 
5

0
6

8
5

 
7

4
5

2
N

 
1

3
2

1
1

N
 

65
3W

 
tT

l -< 
1

5
 

6
4

3
4

N
 

ll
O

O
E

 
1

0
0

0
0

 
1

2
2

0
 

3 
1

0
 

6
5

 
34

1W
 

1
3

0
3

0 
4

9
0

2
3

N
 

5
0

7
2

5
 

7
5

0
7

N
 

1
3

0
0

3
N

 
83

6W
 

0 
1

5
 

6
4

5
1

N
 

1
0

3
Q

E 
1

0
0

0
0 

1
2

2
5

 
3 

1
0

 
6

5
 

3 
5 

5~
1 

1 
3C

 0
6

 
4Q

û
7

1
N

 
5

0
7

6
5

 
7 

5
0

9
N

 
1

2
9

7
6

f'
; 

88
81

1 
1

5
 

6
4

4
2

N
 

0
5

4
E

 
9

9
0

0
 

1
2

4
5

 
3 

1
0

 
6

5
 

4
1

 5
•,1

 
1

3
2

E
>

 
4

0
:;

s7
N

 
5

0
7

5
7

 
7

4
5

5
N

 
1

3
1

7
9

N
 

97
7W

 
'T

l 
1

5
 

6
4

2
6

'!
 

1
0

1
4

t 
9

9
0

0
 

1
2

5
0

 
3 

1
0

 
6

5
 

11
7W

 
1

3
1

2
3

 
49

01
[.

IN
 

5
0

7
3

6
 

7 
5

0
 l 

N
 

1
3

1
0

?
~

' 
75

21
• 

--
i 

1
5

 
6

4
0

9
N

 
1

0
3

3
[ 

9
9

0
0

 
1

2
5

5
 

3 
1

0 
6

5
 

4 
0 

5
,:

 
1

3
3

6
0

 
4

8
9

3
6

N
 

5
0

7
2

7
 

7
4

4
4

N
 

1
3

3
2

7
N

 
9

5
0

1 11 
:i:

: 
1

5
 

6
3

5
3

N
 

1
0

5
1

E
 

9
9

0
0

 
1

3
0

0
 

3 
1

0
 

6
5

 
2 

35
\•

: 
1

".
4

9
 7

 
48

S
IH

,N
 

5
0

4
2

6
 

7
4

?
%

 
1

3
4

8
3

1\ 
60

8W
 

tT1
 

1
5

 
6

3
3

6
N

 
1

1
0

9
E

 
9

9
0

0
 

1
3

0
5

 
3 

1
0

 
6

5
 

21
1W

 
1

3
5

4
6

 
4

8
4

R
4

N
 

5
0

3
4

1
 

7
4

2
3

N
 

1
3

5
3

6
N

 
5

1
 7

W
 

z 
1

5
 

6
3

2
0

N
 

1
1

2
7

E
 

9
9

0
0

 
1

3
1

0 
3 

1
0 

6
5

 
1

4
2

1
, 

1
3

5
9

6
 

4
8

4
3

4
N

 
5

0
3

0
6

 
7

4
1

9
N

 
1

3
5

9
01

\ 
40

1W
 

0 
1

5
 

6
3

0
4

N
 

l 
l 

4
4

E
 

9
9

0
0

 
1

3
1

5
 

3 
l

ù 
6

5
 

1 
C

 1
 \,

 
1

3
6

4
1

 
4

8
5

7
7

N
 

5
0

4
5

6
 

7
4

1
9

N
 

1
3

6
3

9N
 

24
11

'1
 

,:
, 

0 
1

5
 

6
2

4
7

N
 

1
2

0
1

E
 

9
9

0
0

 
1

3
2

0
 

3 
1

0
 

6
5

 
13

2W
 

1
3

7
1

6
 

4
8

7
5

3
N

 
5

0
6

4
6

 
7

4
1

7
N

 
1

3
7

1
1

N
 

36
71

1 
fi 

1
5

 
6

2
3

1
N

 
1

2
1

7
E

 
1

0
0

0
0 

1
3

2
5

 
3 

1
0

 
6

5
 

1
5

 8
1,

' 
1

3
9

2
3

 
4

8
6

1
2

N
 

5
0

5
6

7
 

7
4

0
1

N
 

1
3

9
1

5
1\ 

47
81

1 
1

5
 

6
2

1
5

N
 

1
2

3
3

E
 

1
0

2
0

0 
1

3
3

0 
3 

1
0 

6
5

 
14

2W
 

1
3

9
9

6
 

4
8

6
1

3
N

 
5

0
5

8
8

 
7

3
5

6
N

 
1

3
9

9
0

N
 

41
 7

'A
' 

('
) 

1
5

 
6

1
5

9
N

 
1

2
4

8
E

 
1

0
2

0
0 

1
3

3
5

 
3 

lJ
 

6
5

 
1

1
6

 \\
 

1
4

3
4

9
 

4
8

5
8

3
N

 
5

0
6

5
8

 
7

3
3

3
N

 
1

4
3

4
6

~
. 

31
6W

 
0 

1
5

 
6

1
4

2
N

 
13

04
1:

:. 
1

0
2

0
0 

1
3

4
0

 
3 

1
0 

6"
> 

1
1

2
,1

 
1

4
3

7
9

 
4

8
4

1
3

N
 

5
0

5
0

3
 

7
3

2
8

N
 

1
4

3
7

5
t-

. 
30

2\
-/

 
c:::

 
1

5
 

6
1

2
6

N
 

1
3

2
0

E
 

1
0

2
0

0 
1

3
4

5
 

3 
1

0 
6

5
 

lC
 8\

1:
 

1
4

4
5

2
 

4
8

4
9

1
N

 
5

0
5

0
9

 
7

3
2

4
N

 
1

4
4

4
9

N
 

2
8

8
w

 
~ 

1
5

 
6

1
0

8
N

 
1

3
3

6
[ 

1
0

2
0

0 
1

3
5

0 
3 

1
0

 
6

5
 

14
0W

 
1

4
6

2
7

 
4

8
5

3
2

N
 

5
0

6
8

8
 

7
3

1
4

N
 

1
4

6
2

1
1

' 
42

6W
 

,:,
 

1
5

 
6

0
5

1
 N

 
1

3
5

2
E

 
1

0
?
0

0 
1

3
 ':>

 5
 

3 
1

0
 

6
5

 
14

9W
 

1
4

8
8

7
 

4
8

2
6

5
N

 
5

0
5

0
9

 
7

2
5

1
N

 
1

4
8

8
0

~
. 

47
2W

 
;;; 

1
5

 
6

0
3

4
N

 
1

4
0

7
[ 

1
0

2
0

0 
1

4
0

0
 

3 
1

0
 

6
5

 
45

W
 

1
5

0
1

9
 

4
8

1
4

0
N

 
5

0
4

2
8

 
7

2
4

C
N

 
1

5
0

1
8

1
\ 

19
8W

 
C

il 
1

5
 

6
0

1
8

N
 

1
4

2
0

E
 

1
0

2
0

0 
1

4
0

5
 

3 
1

0 
6

5
 

13
8W

 
1

5
1

9
1

 
4

7
9

4
5

N
 

5
0

2
9

4
 

7
2

2
5

N
 

1
5

1
8

4
N

 
43

5W
 

►
 

1
5

 
6

0
0

2
N

 
1

4
3

3
E

 
1

0
0

0
0 

1
4

1
0

 
3 

1
0 

6
5

 
14

3W
 

1
5

1
3

5
 

4
7

6
4

0
N

 
4

9
c
9

5
 

7
2

2
3

N
 

1
5

1
2

8
N

 
4

5
 51

-1 
z 

1
5

 
5

9
4

5
N

 
1

4
4

6
E

 
9

8
0

0
 

1
4

1
5

 
3 

1
0

 
6

5
 

43
W

 
1

5
2

1
4

 
4

7
3

7
1

N
 

4
9

7
5

4
 

7
2

1
2

N
 

1
5

 2
1 

31
\ 

19
0W

 
0 

1
5

 
5

9
2

9
N

 
l4

5
9

E
 

9
8

0
0

 
1

4
2

0 
3 

1
0 

6
5

 
30

\o
, 

1
5

;2
9

 
4

7
4

3
n

N
 

4
9

8
5

4
 

7
2

0
6

N
 

1
5

3
2

8
N

 
1

3
 5

'11 
--

i 
1

5
 

5
9

1
2

N
 

1
5

1
2

E
 

9
8

0
0

 
1

4
2

5
 

3 
1 

:.i 
6

5
 

3 
5\1

. 
1

5
3

6
7 

4
7

2
6

9
N

 
4

9
7

0
4

 
7

1
5

9
N

 
1

5
3

6
6

N
 

1
5

 7
 Il

 
:i:

: 
1

5
 

5
8

5
6

N
 

1
5

2
 51

::. 
9

8
0

0
 

1
4

3
0 

3 
1

0
 

6
5

 
4

0\
\' 

1
5

3
7

0 
4

7
3

2
1

N
 

4
9

7
5

4
 

7
2

0
0

N
 

1
5

3
6

9
1

\ 
18

0W
 

tT1
 

1
5

 
5

8
3

9
N

 
1

5
3

8
E

 
9

8
0

0
 

1
4

3
5

 
3 

1
0 

6
5

 
45

•,
, 

1
5

5
5

3
 

4
7

3
5

C
N

 
4

9
8

3
9

 
7

1
4

9
N

 
1

5
5

5
2

1\ 
2

0
4

"
 

C
l 

1
5

 
5

8
2

H
~

 
1

5
5

2
E

 
9

8
0

0
 

1
4

4
0 

3 
1

0 
6

5
 

32
W

 
l:

, 
7 

2 
5 

4
6

9
36

N
 

4
9

5
0

0
 

7
1

2
9

N
 

1
5

7
2

4
1

\ 
14

7W
 

,:
, 

1
5

 
5

8
0

4
N

 
1

6
0

5E
 

9
8

0
0

 
1

4
4

5
 

3 
1

0
 

6
5

 
3 

7
\,

 
1

5
6

5
4

 
4

6
7

5
2

N
 

4
9

,0
3

 
7

1
2

9
N

 
1

5
6

5
4

N
 

16
9v

. 
tT1

 
1

5
 

'i
7

4
7

N
 

1
6

1
 7

E
 

9
8

0
0

 
1

4
5

0
 

3 
1

0
 

6
5

 
4 

8,
: 

1
5

6
8

4
 

4
6

9
4

6
N

 
4

9
4

9
7

 
7

1
3

2
N

 
1

5
6

8
%

 
21

9W
 

tT1
 

1
5

 
5 

7
3

0
,\J 

1
6

2
9

E
 

9
8

0
0

 
1

4
5

5
 

3 
1

0
 

6
5

 
49

W
 

1
5

9
9

8
 

4
7

1
8

6
N

 
4

9
8

2
4

 
7

1
1

6
N

 
1

5
9

9
6

~
! 

22
6W

 
z 

1
5

 
5 

71
3~

/ 
1

6
4

1
[ 

1
0

0
0

0
 

1
5

0
0

 
3 

l 
:.J 

6
5

 
4

9
,1

 
1

6
 3

 3
5

 
4

7
0

2
9

N
 

4
9

7
8

5
 

7
0

5
1

N
 

1
6

3
33

1.
 

23
5W

 
r 

1
5

 
5

6
5

6
N

 
1

6
5

3
E

 
lO

C
O

O
 

15
:.J

 5
 

3 
lU

 
6

5
 

l 
:.J

E 
1

6
5

1
9

 
4

6
7

8
4

N
 

4
9

6
1

5
 

7
0

3
3

N
 

1
6

5
1

9N
 

48
1:

:. 
►
 

1
5

 
5

6
3

9
N

 
1

7
0

4
E

: 
1

0
0

0
0

 
1

5
1

0
 

3 
lJ

 
6

5
 

9E
 

)6
8

4
4

 
4

6
3

1
4

N
 

4
9

2
8

2
 

7
0

0
1

N
 

1
6

8
4

31
\ 

4
2

E
 

z 
1

5
 

5
6

2
2

('
; 

1
7

1
5

E
 

lO
O

O
C

 
l 

5 
1

5
 

3 
1

0 
6

5
 

2E
 

1
6

6
9

5
 

4
6

0
7

7
N

 
4

9
0

0
9

 
7

0
0

5
N

 
1

6
6

9
5

N
 

lO
E

 
0 

1
5

 
5"

>
55

N
 

1
6

5
0

t 
1

0
0

0
0

 
1

5
3

0
 

3 
lC

 
6

5
 

l 
2'A

 
1

6
8

3
6

 
4

6
1

4
4

N
 

4
9

1
1

9 
6

9
5

7
N

 
1

6
8

3
5

N
 

60
~/

 
C

il t'T
1 

1
5

 
5'

.>
55

N
 

16
18

1:
: 

9
0

0
0

 
1

5
3

5
 

3 
1

0
 

6
5

 
25

1\
 

1
6

6
6

3
 

4
6

2
5

2
N

 
4

9
1

6
2

 
7

0
1

1
N

 
1

6
6

6
31

\ 
1

2
 21

1 
►
 

1
5

 
5

5
:i

4
N

 
1

5
 4

 3
E:

 
7

5
0

0
 

1
5

,,
0

 
3 

lv
 

6
5

 
1

8
w

 
1

6
4

7
4

 
'•

6
5

..
,J

N
 

4
9

3
3

2
 

7
0

2
9

N
 

1
6

4
7

4
N

 
87

\1
. 

1
6 

5
5

3
2

N
 

1
4

4
3

E
 

1
0

0
0

0
 

9
3

0
 

4 
1

0
 

6
5

 
1

5
0W

 
1

7
0

2
2

 
4

5
7

8
1

N
 

4
8

A
4

3 
6

9
3

6
N

 
1

7
0

1
3

1
\ 

5
4

 S
v.'

 
1

6
 

5
5

3
5

N
 

1
5

1
8

E
 

1
0

0
0

0
 

9
3

5
 

4 
1

0
 

6
5

 
4

8
\v

 
1

7
1

6
7

 
4

5
8

8
5

N
 

4
8

9
9

1
 

6
9

2
9

N
 

1
7

1
6

5
/1. 

2 
39

vl
 

1
6

 
5

5
3

8
N

 
1

5
 'i

 3
 E

 
lO

O
O

C
 

9
4

0
 

4 
1

0
 

6
5

 
4

7
'1/ 

1
7

1
0

0
 

4
6

3
C

3
N

 
4

9
3

5
9 

6
9

4
4

N
 

1
7

0
Q

8N
 

23
2W

 
1

6
 

55
4;

>
N

 
1

6
?
5

E
 

lO
O

O
C

 
9

4
5

 
4 

1
0

 
6

5
 

5
1

 'li
 

)6
8

5
4

 
4

6
1

6
4

N
 

4
Q

l4
4

 
69

">
7N

 
1

6
8

 5
?
 ~-

24
8W

 
1

6
 

5
6

0
2

1
\ 

l6
4

6
E

 
1

0
0

0
0

 
9

5
5

 
4 

1
0

 
6

5
 

1
1

 H
l 

1
6

7
6

7
 

4
6

1
7

:'
IN

 
4

9
1

2
'3

 
7

0
0

2
N

 
1

6
7

6
4

N
 

34
4W

 
1

6
 

?6
 2

0
 ~-

1
6

3
5

E
 

1
0

0
0

0
 

1
0

0
0

 
4 

1
0 

6
5

 
?

0
\\

' 
1

6
6

0
1

 
4

6
3

4
9N

 
4

9
2

3
2

 
7

0
1

8
N

 
1

6
6

0
1N

 
97

W
 

1
6

 
5 

6 
3 

7 
~·

 
1

6
2

5
E

 
1

0
0

0
0

 
1

0
0

5
 

4 
1

0 
6

5
 

12
W

 
1

6
6

1
1

 
4

6
4

5
2

N
 

4
9

3
3

3
 

7
0

1
9

N
 

1
6

6
1

1
1\ 

57
W

 
1

6
 

5
6

5
4

N
 

1
6

1
2

E
 

1
0

0
0

0
 

10
 l

 0
 

4 
1

0
 

6
5

 
12

W
 

1
6

5
0

6
 

46
68

'.J
N

 
4

9
5

1
3

 
7

0
3

2
N

 
1

6
5

0
6

N
 

59
w

 
1

6 
<; 

7
1

2
N

 
1

6
0

0
E

 
1

0
0

0
0

 
1

0
1

5
 

4 
1

0
 

6
5

 
26

W
 

)6
4

9
0

 
4

6
8

5
7

N
 

4
9

6
7

3
 

7
0

3
7

N
 

1
6

4
9

0
t-

. 
12

4W
 

1
6

 
5

7
2

9
N

 
1

5
4

7
E

 
lO

O
O

U
 

lC
 2

û
 

4 
lv

 
6

5
 

4
5

E
 

1
6

2
7

5
 

4
7

2
3

6
N

 
4

9
9

6
1

 
7

0
5

9
N

 
1

6
2

7
3N

 
2

1
2

t 
1

6
 

5
7

5
5

N
 

1
5

?
8

E
 

lO
O

O
C

 
1
0

2
5

 
4 

lJ
 

6
5

 
42

'.N
 

1
5

8
2

0
 

4
7

4
6

6
N

 
5

0
0

3
3

 
7

1
3

4
N

 
1

5
8

1
9

N
 

19
2w

 
1

6
 

5
8

2
2

N
 

1
'>

0
8

E
 

1
0

0
0

()
 

lU
 3

0
 

4 
lJ

 
6

5
 

13
8\

1:
 

l 
'.>

64
 5

 
4

7
2

4
0

N
 

4
9

7
6

3 
7

1
4

1
N

 
1

5
6

3
9

N
 

44
4,

1 
1

6
 

5
8

 3
 3

N
 

1
5

0
0

E
 

1
0

0
0

()
 

10
 3

 5
 

4 
1

0
 

6
5

 
34

\~
 

1
5

3
3

7 
4

7
1

2
0

N
 

4
9

5
5

3
 

7
1

5
8

N
 

1
5

3
3

7
N

 
1

5
0

W
 

1
6

 
5

8
 4

 3
1;

 
1

4
5

1
[ 

1
0

0
0

0
 

1
0

4
0

 
4 

l
C

 
6

5
 

5 
5v

l 
1

5
5

6
1 

4
6

9
2

0N
 

4
9

4
3

3
 

7
1

3
9

N
 

1
5

5
5

0
1

\ 
24

8\
>1

 
1

6
 

58
">

4N
 

l'
,4

3
E

 
1

0
0

0
0

 
1
0

4
5

 
4 

1
0 

6
5

 
1:

: 
3\

•.' 
1

5
5

4
2

 
4

7
1

A
4

N
 

4
9

6
7

8
 

7
1

4
6

N
 

1
5

5
3

0
N

 
28

3W
 

1
6

 
5

9
1

1
N

 
l4

3
1

E
 

1
0

0
0

0
 

10
 5

('
 

'• 
1

0 
6

5
 

40
\,.

' 
1

5
3

5
6

 
4

7
2

4
0

N
 

49
67

°3
 

7
2

0
0

N
 

1
5

3
5

",N
 

17
8W

 
1

6
 

5
9

2
7

~
l 

1
4

1
8

 E
 

1
0

0
0

0
 

1
0

5
5

 
4 

1
0

 
6

5
 

5 
3\<

/ 
1

5
?
3

6
 

4
7

1
6

9
N

 
4

9
5

6
Q

 
7

2
0

6
N

 
1

5
2

3
4

N
 

23
5W

 
1

6 
5

9
4

4
N

 
1

4
0

5
[ 

1
0

0
0

('
 

ll
O

C 
4 

1
0

 
6

5
 

11
8W

 
1

5
2

5
1

 
4

7
3

~
6

N
 

4
9

7
0

4
 

7
2

0
8

N
 

1
5

2
4

7
N

 
34

6W
 

.jS
. 

1
6

 
6

0
0

0
M

 
1

3
5

1
E

 
1

0
0

0
0

 
l1

J
5

 
4 

1
0

 
6

5
 

1 
,, 

8 
\s'

 
1

5
2

2
8

 
4

7
5

2
8

N
 

4
9

9
0

8
 

7
2

1
4

N
 

1
5

2
2

5
N

 
30

0W
 

V
, 



FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

D
A

 
'-1

0 
YR

 
D

 
H

 
z 

F 
1 

X
 

y 
-"'

 
1

6
 

6
0

1
5

N
 

1
3

3
7

E
 

1
0

0
0

0
 

1
1

1
0

 
4 

1
0

 
65

 
lü

5W
 

1
5

0
4

6
 

4
7

5
8

2
N

 
4

9
9

0
4

 
7

2
2

7
N

 
1

5
0

4
3

N
 

28
4W

 
°'

 
1

6
 

6
0

3
0

N
 

1
3

2
2

E
 

1
0

0
0

0
 

1
1

1
5

 
4 

1
0

 
6

5
 

1C
J2

vl
 

1
4

9
8

0
 

4
7

7
6

7
N

 
5

0
0

6
1

 
7

2
3

5
N

 
1

4
9

7
7

N
 

27
1W

 
1

6
 

6
0

4
7

N
 

l'
3

0
7

E
 

1
0

0
0

0
 

1
1

2
0

 
4 

1
0

 
6

5
 

36
\~

 
1

4
9

6
8

 
4

7
9

6
3

N
 

5
0

2
4

4
 

7
2

4
0

N
 

1
4

9
6

7
N

 
15

5W
 

1
6

 
6

1
0

4
N

 
1

2
5

2
E

 
1

0
0

0
0

 
1

1
2

5
 

4 
1

0
 

6
5

 
51

W
 

1
4

6
9

6
 

4
8

V
7

6
N

 
5

0
2

7
4

 
7

3
0

0
N

 
1

4
6

9
4

N
 

21
9W

 
1

6
 

6
1

2
1

N
 

1
2

3
6

E
 

1
0

0
0

0
 

1
1

3
0

 
4 

1
0

 
6

5
 

11
2W

 
1

4
5

3
8

 
4

8
1

8
8

N
 

5
0

3
3

4
 

7
3

1
3

N
 

1
4

5
 3

 lj
f\

 
30

5W
 

1
6

 
61

38
'>

/ 
1

2
2

0
E

 
1

0
0

0
0

 
1

1
3

5
 

4 
1

0
 

6
5

 
ll

lW
 

1
4

4
2

3
 

4
8

2
2

3
N

 
5G

3'
34

 
7

3
2

1
N

 
1

4
4

2
0

N
 

29
7,

1 
1

6
 

6
1

5
6

N
 

1
2

0
2

E
 

1
0

0
0

0
 

1
1

4
0

 
4 

1
0

 
6

5
 

52
W

 
1

4
4

3
0

 
4

8
4

3
0

N
 

5
0

5
3

4
 

7
3

2
4

N
 

1
4

4
2

Q
N

 
21

7W
 

1
6

 
6

2
1

3
N

 
l 

l 
4

5
E

 
1

0
0

0
0

 
1

1
4

5
 

4 
1

0
 

6
5

 
21

1'
,I

 
1

3
9

6
4

 
4

8
5

6
7

N
 

5
0

5
3

4
 

7
3

5
8

N
 

1
3

9
5

3
N

 
53

2W
 

1
6

 
6

2
3

1
/\

 
1

1
2

6
E

 
1

0
0

0
0

 
1

1
5

0
 

4 
1

0
 

6
5

 
10

5W
 

13
 8

9
2

 
4

8
5

4
6

N
 

5
0

4
9

5
 

7
4

0
2

N
 

1
3

8
9

0
/\

 
26

4W
 

1
6

 
6

2
4

8
N

 
1

1
0

9
E

 
1

0
0

0
0

 
1

1
5

5
 

4 
1

0
 

6
5

 
14

2W
 

1
3

7
2

8
 

4
8

3
6

4
N

 
5

0
2

7
4

 
7

4
0

9
N

 
1

3
7

2
2

N
 

40
6W

 
1

6
 

6
3

0
5

N
 

1
0

5
1

E
 

1
0

0
0

0
 

12
0

0
 

4 
1

0
 

6
5

 
23

5W
 

1
3

6
4

7
 

4
8

2
8

8
N

 
5

0
1

7
9

 
7

4
1

3
N

 
1

3
6

3
3

N
 

61
6W

 
1

6
 

6
3

2
2

N
 

1
0

3
4

E
 

1
0

0
0

0
 

1
2

0
5

 
4 

1
0

 
6

5
 

31
 l

v
/ 

1
3

6
4

2
 

4
8

3
8

8
N

 
5

0
2

7
4

 
7

4
1

5
N

 
1

3
6

2
1

N
 

75
8'

,i
 

1
6

 
6

3
3

9
N

 
1

0
1

6
E

 
10

00
::

: 
1

2
1

 :J
 

4 
1

0 
6

5
 

34
8W

 
1

3
5

6
4

 
4

8
5

2
4

N
 

5
0

3
8

4
 

7
4

2
3

N
 

1
3

5
3

4
N

 
89

8W
 

1
6

 
6

3
5

6
N

 
Q

57
E

 
1

0
0

0
0

 
1

2
1

5
 

4 
1

0
 

6
5

 
35

4\
o/

 
1

3
5

0
3

 
4

8
8

8
4

N
 

5
0

7
1

5
 

7
4

3
4

N
 

1
3

4
7

1
N

 
92

0W
 

1
6

 
6

4
1

4
N

 
0

3
6

E
 

1
0

0
0

0
 

1
2

2
0

 
4 

1
0 

6
5

 
35

8W
 

1
3

2
1

7
 

4
8

8
1

1
N

 
5

0
5

6
9

 
7

4
5

1
N

 
1

3
1

8
6

N
 

91
51

-1
 

1
6

 
6

4
0

3
N

 
8

5
6

E
 

1
0

0
0

0
 

1
2

4
0

 
4 

lù
 

6
5

 
5

J
lW

 
1

3
3

9
5

 
4

8
6

8
8

N
 

5
0

4
9

7
 

7
4

3
7

N
 

1
3

3
4

4
/\

 
11

69
W

 
1

6
 

6
3

4
7

N
 

9
1

4
E

 
lO

O
O

C
 

1
2

4
5

 
4 

1
0

 
6

5
 

34
4W

 
1

3
5

1
9

 
4

8
6

2
8

N
 

5
0

4
 7

2 
7

4
2

8
N

 
l 

3
4

9
0

~
. 

8
8

0
 .... 

1
6

 
6

3
3

1
N

 
9

3
3

E
 

1
0

0
0

0
 

1
2

5
0

 
4 

1
0

 
6

5
 

40
1W

 
1

3
6

1
6

 
4

fl
4

9
2

N
 

5
0

3
6

7
 

7
4

1
9

N
 

1
3

5
8

3
N

 
95

5W
 

1
6

 
6

3
1

3
N

 
9

5
2

E
 

1
0

0
0

0
 

1
2

5
5

 
4 

1
0 

6
5

 
4:

:, 
Ov

: 
1

3
 7

0 
7 

4
8

3
3

1
N

 
5

0
2

3
7

 
7

4
1

0N
 

1
3

6
7

4
N

 
95

5W
 

1
6

 
6

2
5

6
N

 
lO

lO
E

 
1

0
0

0
0

 
1

3
0

0
 

4 
1

0
 

6
5

 
33

5W
 

1
3

8
1

6
 

4
8

2
v

0
N

 
5

0
1

4
1

 
7

4
0

0
N

 
1

3
7

8
9

N
 

86
4W

 
1

6
 

6
2

3
8

N
 

1
0

2
9E

 
1

0
0

0
0

 
1

3
0

5
 

4 
1

0
 

6
5

 
23

5W
 

1
3

9
2

9 
4

8
0

7
4

N
 

5
0

0
5

2
 

7
3

5
0

N
 

1
3

9
1

5
N

 
62

9W
 

1
6

 
6

2
2

1
N

 
1

0
4

7
E

 
1

0
0

0
0

 
l '

31
0 

4 
1

0
 

6
5

 
1

3
 71

-/ 
1

3
9

8
1

 
4

8
1

4
4

N
 

5
0

1
3

3
 

7
3

4
8

N
 

1
3

9
7

5
N

 
39

51
-1

 
1

6
 

6
2

0
4

N
 

1
1

0
5

E
 

1
0

0
0

0
 

1
3

1
5

 
4 

1
0 

6
5

 
lù

7
',

i 
1

4
3

0
7

 
4

8
2

8
1

N
 

5
0

3
5

7
 

7
3

3
0

N
 

1
4

3
0

4
/\

 
27

9W
 

"' 
1

6
 

6
1

4
6

N
 

1
1

2
4

E
 

1
0

0
0

0
 

1
3

2
0

 
4 

1
0

 
6

5
 

14
3W

 
1

4
4

1
0

 
4

7
9

5
4

N
 

5
0

0
7

2
 

7
3

1
6

N
 

1
4

4
0

4
N

 
43

0W
 

C
: 

1
6

 
6

1
2

9
N

 
ll

4
1

E
 

1
0

0
0

0
 

1
3

2
5

 
4 

10
 

6
5

 
12

5W
 

1
4

5
3

5
 

4
7

7
9

5
N

 
4

9
9

5
6

 
7

3
0

5
N

 
1

4
5

3
1

N
 

36
0W

 
0

:,
 

1
6

 
61

 l
lN

 
1

2
0

0E
 

1
0

0
0

0
 

1
3

3
0 

4 
1

0
 

6
5

 
12

5W
 

1
4

6
2

4
 

4
7

9
4

4
N

 
5

0
1

2
5

 
7

3
0

2
N

 
1

4
6

2
0

N
 

36
2W

 
t'"

' 
1

6
 

6
0

5
4

N
 

1
2

1
8

E
 

1
0

0
0

0
 

1
3

3
5

 
4 

1
0

 
6

5
 

13
11

-1
 

1
4

7
7

C
 

4
7

6
5

C
N

 
4

9
8

8
6

 
7

2
4

7
N

 
1

4
7

6
4

N
 

39
3W

 
n 

1
6

 
6

0
3

7
N

 
1

2
3

6
E

 
9

9
0

0
 

1
3

4
0

 
4 

1
0

 
6

5
 

13
8W

 
1

4
8

7
5

 
4

7
5

4
8

N
 

4
9

8
2

0
 

7
2

3
8

N
 

1
4

8
6

9
N

 
42

4,
1 

►
 

1
6

 
6

0
1

8
N

 
1

2
5

3
E

 
9

9
0

0
 

1
3

4
5

 
4 

1
0

 
6

5
 

13
2W

 
1

4
9

6
2

 
4

7
4

8
4

N
 

4
9

7
8

5
 

7
2

3
1

N
 

1
4

9
5

6
N

 
40

2W
 

..., 
1

6
 

5
9

5
9

N
 

1
3

1
1

E
 

9
9

0
0

 
1

3
5

0
 

4 
1

0
 

6
5

 
15

 o
 ..

 
1

5
0

5
2

 
4

7
4

7
1

N
 

4
9

8
0

0
 

7
2

2
4

N
 

1
5

0
4

4
N

 
48

3W
 

ô 
1

6
 

5
9

3
9

N
 

1
3

2
8

E
 

9Q
O

O
 

1
3

5
5

 
4 

1
0 

6
5

 
13

9W
 

1
5

1
'3

2
 

4 
7

3
1

4
N

 
4

9
6

7
5

 
7

2
1

6
N

 
1

5
1

2
6

N
 

43
7W

 
z 

1
6

 
5

9
2

1
N

 
1

3
4

4
E

 
9

9
0

0
 

1
4

0
0

 
4 

1
0

 
6

5
 

14
7W

 
1

5
2

5
6

 
4

7
2

1
6

N
 

4
9

6
2

0
 

7
2

0
6

N
 

1
5

2
4

9
N

 
47

6W
 

u
, 

1
6

 
5

9
0

4
N

 
1

3
5

7
E

 
9

9
0

0
 

1
4

0
5

 
4 

1
0

 
6

5
 

14
6W

 
1

5
4

6
8

 
4

7
1

5
2

N
 

4
9

6
2

5
 

7
1

5
0

N
 

1
5

4
6

1
N

 
47

7W
 

0 
1

6
 

5
8

4
4

N
 

1
4

1
2

E
 

9
9

0
0

 
1

4
1

0
 

4 
1

0
 

6
5

 
1

1
9

W
 

1
5

6
1

5
 

4
6

8
9

3
N

 
4

9
4

2
4

 
7

1
3

5
N

 
1

5
6

1
1

N
 

35
8W

 
'T

l 
1

6
 

5
8

2
5

N
 

1
4

2
7

E
 

9
9

0
0

 
1

4
1

5
 

4 
1

0
 

6
5

 
34

v!
 

1
5

5
0

4
 

4
6

8
1

7
N

 
4

9
3

2
4

 
7

1
3

9
N

 
1

5
5

2
4

N
 

15
2W

 
..., 

1
6

 
5

8
0

5
N

 
1

4
4

2
E

 
9

9
0

0
 

1
4

2
0

 
4 

1
0 

6
5

 
28

E
 

1
5

7
 

5 
4

7
2

8
5

N
 

4
9

8
2

5
 

7
1

3
8

N
 

1
5

7
0

4
1

\ 
1

3
0

E
 

::r:
 

1
6

 
5

7
4

5
N

 
1

4
5

6
E

 
9

9
0

0
 

1
4

2
5

 
4 

1
0

 
6

5
 

3
6

E
 

1
6

2
4

3
 

4
7

1
0

2
N

 
4

9
8

2
4

 
7

0
5

8
N

 
1

6
2

4
3

N
 

1
6

8
E

 
tT1

 
1

6
 

5
7

2
6

N
 

1
5

1
0

E
 

9
9

0
0

 
1

4
3

0
 

4 
1

0 
6

5
 

31
E

 
1

6
3

6
8

 
4

6
6

6
8

N
 

4
9

4
5

5
 

7
0

4
0

N
 

1
6

3
6

7
N

 
1

4
8

E
 

0 
1

6
 

5
7

0
8

N
 

1
5

2
4

E
 

9
9

0
0

 
1

4
3

5
 

4 
1

0
 

6
5

 
1

6
E

 
1

6
3

2
3

 
4

6
8

2
1

N
 

4
9

5
8

4
 

7
0

4
7

N
 

1
6

3
2

2
N

 
7

4
E

 
0 

1
6

 
5

6
4

9
N

 
1

5
3

7
t:

 
9

9
0

0
 

1
4

4
0

 
4 

1
0 

6
5

 
2:

JW
 

1
6

5
3

7
 

4
6

4
9

0
N

 
4

9
3

4
4

 
7

0
2

5
N

 
1

6
5

3
7

N
 

94
W

 
3::

 
1

6
 

5
6

2
9

N
 

1
5

5
1

E
 

9
9

0
0

 
1

4
4

5
 

4 
1

0
 

6
5

 
18

W
 

1
6

5
6

1
 

4
6

3
6

5
N

 
4

9
2

3
4

 
7

0
2

1
N

 
1

6
5

6
1

N
 

87
W

 
z 

1
6

 
5

6
1

0
N

 
1

6
0

3
E

 
9

9
0

0
 

1
4

5
0

 
4 

1
0

 
6

5
 

1 
7\

ol
 

1
6

7
1

8
 

4
6

3
7

2
N

 
4

9
2

9
4

 
7

0
1

0
N

 
1

6
7

1
8

N
 

85
W

 
ô 

1
6

 
5

5
5

1
N

 
1

6
1

6
E

 
9

9
0

0
 

1
4

5
5

 
4 

1
0

 
6

5
 

35
\o

l 
1

6
7

7
7

 
4

6
2

5
5

N
 

4
9

2
0

4
 

7
0

0
4

N
 

1
6

7
7

6
N

 
16

9W
 

1
7

 
5

5
5

9
N

 
1

5
2

8
E

 
9

9
0

0
 

1
0

5
5

 
5 

1
0

 
6

5
 

17
W

 
1

6
7

4
2

 
4

6
2

9
8

N
 

4
9

2
3

2
 

7
0

0
7

N
 

1
6

7
4

2
N

 
81

W
 

z 
1

7
 

5
6

1
6N

 
1

5
1

6
E

 
9

9
0

0
 

1
1

0
0

 
5 

1
0

 
6

5
 

l 
C

 51
-1 

1
6

6
7

5
 

4
6

4
3

9
N

 
4

9
3

4
2

 
7

0
1

5
N

 
1

6
6

7
2

N
 

31
4W

 
0 

1
7

 
5

6
3

2
N

 
1

5
0

5
E

 
9

9
0

0
 

1
1

0
5

 
5 

1
0

 
6

5
 

ll
W

 
1

6
4

6
7

 
4

6
2

8
0

N
 

4
9

1
2

2
 

7
0

2
5

N
 

1
6

4
6

7
N

 
51

W
 

0
:,

 
u

, 
1

7
 

5
6

4
9

N
 

1
4

5
3

E
 

9
8

0
0

 
1

1
1

0 
5 

1
0 

6
5

 
16

\o
/ 

1
6

5
2

0
 

4
6

4
5

2
N

 
4

9
3

0
2

 
7

0
2

5
N

 
1

6
5

1
9

N
 

78
W

 
tT1

 
1

7
 

5
7

0
4

N
 

l4
4

2
E

 
9

7
0

0
 

1
1

1
5

 
5 

1
0

 
6

5
 

2E
 

1
6

3
0

1
 

4
6

5
1

7
N

 
4

9
2

9
1

 
7

0
4

1
N

 
1

6
3

0
1

M
 

9E
 

;o
 

1
7

 
5

7
2

0
N

 
1

4
3

1
E

 
9

7
0

0
 

1
1

2
0

 
5 

1
0

 
6

5
 

8 
vl 

1
6

2
8

2
 

4
6

4
7

1
N

 
4

9
2

4
1

 
7

0
4

1
N

 
1

6
2

8
2

N
 

40
W

 
<

 
1

7
 

5
7

3
5

N
 

1
4

2
0

E
 

9
7

0
0

 
1

1
2

5
 

5 
1

0
 

6
5

 
5E

 
1

6
2

7
5

 
4

6
6

00
N

 
4

9
3

6
0

 
7

0
4

5
N

 
1

6
2

7
5

N
 

2
1

E
 

►
 

1
7

 
5

7
5

1
N

 
l4

0
8

E
 

9
7

0
0

 
1

1
3

0
 

5 
1

0
 

6
5

 
32

W
 

1
5

9
 7

6
 

4
6

7
3

5
N

 
4

9
3

9
0

 
7

1
0

8
N

 
1

5
9

7
5

N
 

14
7W

 
..., 

1
7

 
5

8
1

0
N

 
1

3
5

5
E

 
9

7
0

0
 

1
1

3
5

 
5 

1
0

 
6

5
 

12
1W

 
1

5
8

3
1

 
4

6
8

2
8

N
 

4
9

4
3

1
 

7
1

1
9

N
 

1
5

8
2

7
N

 
37

3W
 

0 ;o
 

1
7

 
5

8
2

8
N

 
1

3
4

2
E

 
9

7
0

0
 

1
1

4
0

 
5 

1
0

 
6

5
 

13
4W

 
1

5
7

1
2

 
4

6
9

6
3

N
 

4
9

5
2

1
 

7
1

3
0

N
 

1
5

7
0

6
N

 
43

1W
 

-< 
1

7
 

5
8

4
7

N
 

1
3

2
9

E
 

9
7

0
0

 
1

1
4

5
 

5 
1

0
 

6
5

 
2

0
0

1 11 
1

5
6

3
3

 
4

7
1

2
6

N
 

4
9

6
5

1
 

7
1

3
9

N
 

1
5

6
2

4
N

 
54

4W
 

1
7

 
5

9
0

4
N

 
1

3
1

5
E

 
9

7
0

0
 

1
1

5
0

 
5 

1
0

 
6

5
 

14
8W

 
1

5
5

4
8

 
4

7
3

3
3

N
 

4
9

8
2

1
 

7
1

4
9

N
 

1
5

5
4

0
N

 
49

0W
 

1
7

 
5

9
2

0
N

 
1

3
0

1
E

 
9

7
0

0
 

1
1

5
5

 
5 

1
0

 
6

5
 

20
3W

 
1

5
2

5
2

 
4 

7
3

4
5

N
 

4
9

7
4

1
 

7
2

0
9

N
 

1
5

2
4

2
N

 
54

6W
 

1
7

 
5

9
3

7
N

 
1

2
4

6
E

 
9

7
0

0
 

1
2

0
0 

5 
1

0
 

6
5

 
21

1W
 

1
5

1
5

6
 

4
7

2
9

2
N

 
4

9
6

6
1

 
7

2
1

4
N

 
1

5
1

4
4

N
 

57
9W

 
1

7
 

5
9

5
3

N
 

1
2

3
2

E
 

9
7

0
0

 
1

2
0

5
 

5 
1

0
 

6
5

 
21

4W
 

1
5

1
3

0
 

4
7

3
1

0
N

 
4

9
6

7
0

 
7

2
1

6
N

 
1

5
1

1
8

N
 

5
9

0
,i

 
1

7
 

6
0

1
0

1
\ 

1
2

1
7

E
 

9
7

0
0

 
1

2
1

0
 

5 
1

0
 

6
5

 
23

5W
 

1
5

0
2

1
 

4
7

5
1

3
N

 
4

9
8

3
1

 
7

2
2

7
N

 
1

5
0

0
6

N
 

67
7W

 
1

7
 

6
0

2
6

N
 

1
2

0
2

E
 

9
8

0
0

 
1

2
1

5
 

5 
1

0
 

6
5

 
24

4W
 

1
4

8
1

1
 

4
7

5
6

9
N

 
4

9
8

2
2

 
7

2
4

2
N

 
1

4
7

9
4

N
 

70
7W

 
1

7
 

60
4'

3N
 

1
1

4
5

E
 

9
8

0
0

 
1

2
2

0
 

5 
1

0
 

6
5

 
24

3W
 

1
4

8
0

3
 

4
7

6
2

9
N

 
4

9
8

7
7

 
7

2
4

4
N

 
1

4
7

8
7

N
 

70
1W

 
1

7
 

6
1

0
0

N
 

1
1

2
9

E
 

9
8

0
0

 
1

2
2

5
 

5 
1

0
 

6
5

 
24

8W
 

1
4

5
3

7
 

4
7

7
5

3
N

 
4

9
9

1
7

 
7

3
0

4
N

 
1

4
5

2
0

N
 

70
9W

 
1

7
 

6
1

1
7

N
 

ll
ll

E
 

9
8

0
0

 
1

2
3

0
 

5 
1

0
 

6
5

 
31

1W
 

1
4

4
3

9
 

4
7

6
8

3
N

 
4

9
8

2
1

 
7

3
0

9
N

 
1

4
4

1
6

N
 

80
3\

-1
 

1
7

 
6

1
3

4
N

 
1

0
5

4
E

 
9

8
0

0
 

1
2

3
5

 
5 

1
0

 
6

5
 

31
7W

 
1

4
3

6
1

 
4

7
7

5
9

N
 

4
9

8
7

2
 

7
3

16
N

 
1

4
3

3
7

N
 

82
1W

 
1

7
 

6
1

5
1

N
 

1
0

3
6

E
 

9
8

0
0

 
1

2
4

0
 

5 
1

0
 

6
5

 
25

9W
 

1
4

3
0

2
 

4
7

8
5

1
N

 
4

9
9

4
2

 
7

3
2

2
N

 
1

4
2

8
2

"'
 

74
4W

 
1

7
 

6
2

0
8

N
 

1
0

1
8

E
 

9
8

0
0

 
1

2
4

5
 

5 
1

0
 

6
5

 
32

9\
-1

 
1

4
0

8
9

 
4

7
9

1
9

N
 

4
9

9
4

7
 

7
3

3
7

N
 

1
4

0
6

3
N

 
85

5W
 

1
7

 
6

2
2

6
N

 
9

5
9

E
 

9
8

0
0

 
1

2
5

0 
5 

1
0

 
6

5
 

40
6W

 
1

3
9

7
3

 
4

8
0

1
0

N
 

5
0

0
0

2
 

7
3

4
6

N
 

1
3

9
3

8
N

 
99

7W
 

1
7

 
6

2
4

4
N

 
9

4
0

E
 

9
8

0
0

 
1

2
5

5
 

5 
1

0
 

6
5

 
35

5W
 

1
3

9
2

3
 

4
8

0
9

8
N

 
5

0
0

7
3

 
7

3
5

1
N

 
1

3
8

9
0

N
 

95
2W

 
1

7
 

6
3

0
2

N
 

9
2

0
E

 
9

8
0

0
 

1
3

0
0

 
5 

1
0 

6
5

 
43

3W
 

1
3

8
2

1
 

4
8

2
4

1
N

 
5

0
1

8
2

 
7

4
0

1
N

 
1

3
7

7
7

N
 

1
09

8W
 

1
7

 
6

3
2

0
N

 
8

5
9

E
 

9
8

0
0

 
1

3
0

5
 

5 
1

0
 

6
5

 
44

8W
 

1
3

6
7

2
 

4
8

4
1

1
N

 
5

0
3

0
5

 
7

4
1

4
N

 
1

3
6

2
4

N
 

11
42

W
 

1
7

 
6

3
3

8
N

 
8

3
9

E
 

9
8

0
0

 
1

3
1

0
 

5 
1

0
 

6
5

 
45

2W
 

1
3

4
7

4
 

4
8

5
1

1
N

 
5

0
3

4
8

 
7

4
2

9
N

 
1

3
4

2
6

N
 

11
42

W
 

1
7

 
6

3
5

5
N

 
8

1
7

E
 

9
8

0
0

 
1

3
1

5
 

5 
1

0
 

6
5

 
50

7W
 

1
3

3
6

4
 

4
8

5
0

1
N

 
5

0
3

0
9

 
7

4
3

6
N

 
1

3
3

1
1

N
 

11
94

W
 

1
7

 
6

3
2

8
N

 
7

5
8

E
 

9
8

0
0

 
1

3
3

5
 

5 
1

0
 

6
5

 
52

2W
 

1
3

7
6

6
 

4
8

6
3

8
N

 
5

0
5

4
8

 
7

4
1

2
N

 
1

3
7

0
5

N
 

12
88

W
 

1
7

 
6

3
1

5
N

 
8

1
4

E
 

9
9

0
0

 
1

3
4

0
 

5 
1

0
 

6
5

 
45

4W
 

1
3

9
1

1
 

4
8

5
1

8
N

 
5

0
4

7
3

 
7

4
0

0
N

 
1

3
S

6
0

N
 

11
89

W
 

1
7

 
6

3
0

2
N

 
8

3
1

E
 

1
0

0
0

0
 

1
3

4
5

 
5 

1
0

 
6

5
 

50
7W

 
1

4
0

5
8

 
4

8
3

4
9

N
 

5
0

3
5

1
 

7
3

4
7

N
 

1
4

 
O

IN
 

1
2

 5
5W

 
1

7
 

6
2

4
7

N
 

8
4

7
E

 
1

0
0

0
0

 
1

3
5

0
 

5 
1

0
 

6
5

 
43

9W
 

1
4

1
0

3
 

4
8

1
9

8
N

 
5

0
2

1
9

 
7

3
4

1
N

 
1

4
0

5
6

N
 

1
1

4
2

'.-I 
1

7
 

6
2

3
1

N
 

9
0

4
E

 
1

0
0

0
0

 
1

3
5

5
 

5 
1

0
 

6
5

 
35

8W
 

1
4

3
4

7
 

4
8

0
0

8
N

 
5

0
1

0
6

 
7

3
2

2
N

 
1

4
3

1
3

N
 

99
2W

 
1

7
 

6
2

1
5

N
 

9
2

1
E

 
1

0
0

0
0

 
1

4
0

0
 

5 
1

0
 

6
5

 
41

0W
 

1
4

2
2

5
 

4
7

9
6

8
N

 
5

0
0

3
3

 
7

3
2

9
N

 
1

4
1

8
7

N
 

10
35

W
 

1
7

 
6

1
5

9
N

 
9

3
7

E
 

1
0

0
0

0
 

1
4

0
5

 
5 

1
0

 
6

5
 

40
0W

 
1

4
3

2
0

 
4

7
9

1
8

N
 

5
0

0
1

2
 

7
3

2
2

N
 

1
4

2
8

5
N

 
10

00
W

 



.. ·,
 ~

 
~
 

·,_
; 

.-: 
"
';

.,
 

) 
" ...

.. 
i 

4
"
•
•
·
 

-
. 

-.. ,
. ~

,.-
..,

 
..

..
 ,

,.
.=

-<
:·

 
4 

7
9

 
f 

l
t
#

-
i
 

--
-c

: 
c
i,

. 
~
 

;.
 
. --

..
;.

..
. 

; 
-.:

 
~,

;;
-

t;
.,

-
: 

-••
i,:

-~
--·

= 
-
-

-
-

-
-

-
-

-

FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

D
A

 
M

O 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 

1
7

 
6

1
4

2
N

 
9

5
4

E
 

1
0

0
0

0
 

1
4

1
0

 
5 

1
0

 
6

5
 

35
6W

 
1

4
3

9
0

 
4

7
9

9
8

N
 

5
0

1
0

9
 

7
3

1
9

N
 

1
4

3
5

6
N

 
98

9W
 

1
7

 
6

1
2

5
N

 
1

0
1

2
E

 
1

0
0

0
0

 
1

4
1

5
 

5 
1

0
 

6
5

 
35

8W
 

1
4

4
9

3
 

4
7

9
5

8
N

 
5

0
0

7
1

 
73

Ô
O

N
 

1
4

4
5

9
N

 
1

0
0

1
w

 
1

7
 

6
1

0
7

N
 

1
0

3
1

E
 

1
0

0
0

0
 

1
4

2
0

 
5 

1
0

 
6

5
 

2'
>7

W
 

1
4

4
8

3
 

4
7

8
 

BN
 

4
9

9
5

4
 

7
3

 
9N

 
1

4
4

6
4

N
 

74
3•

1 
1

7
 

6
0

4
9

N
 

1
0

4
9

E
 

1
0

0
0

0
 

1
4

2
5

 
5 

1
0

 
6

5
 

25
0W

 
1

4
5

0
6

 
4

7
7

7
8

N
 

4
9

9
3

1
 

7
3

0
7

N
 

1
4

4
8

9
N

 
71

8W
 

1
7

 
6

0
3

0
N

 
ll

O
B

E
 

1
0

0
0

0
 

1
4

3
0

 
5 

1
0

 
6

5
 

40
9W

 
1

4
 7

1
5

 
4

8
1

1
8

N
 

5
0

3
1

8
 

7
3

0
0

N
 

1
4

6
7

6
N

 
10

63
W

 
l 

7 
6

0
1

2
N

 
1

1
2

5
E

 
1

0
0

0
0

 
1

4
3

5
 

5 
1

0
 

6
5

 
32

8W
 

1
4

9
8

7
 

4
7

4
7

6
N

 
4

9
7

8
6

 
7

2
2

9
N

 
1

4
9

6
0

N
 

90
6W

 
1

7
 

5
9

5
5

N
 

1
1

4
2

E
 

9
9

0
0

 
1

4
4

0
 

5 
1

0
 

65
 

24
2W

 
1

5
1

3
1

 
4

7
2

5
1

N
 

4
9

6
1

5
 

7
2

1
5

N
 

1
5

1
1

4
N

 
71

5W
 

1
7

 
5

9
3

7
N

 
1

1
5

8
E

 
9

9
0

0
 

1
4

4
5

 
5 

1
0

 
6

5
 

21
4W

 
1

5
0

6
9

 
4

7
2

6
0

N
 

4
9

6
0

5
 

7
2

1
9

N
 

1
5

0
5

7
N

 
58

9W
 

1
7

 
5

9
2

0
N

 
1

2
1

4
E

 
9

9
0

0
 

1
4

5
0

 
5 

1
0

 
6

5
 

23
4W

 
1

5
2

7
7

 
4

7
3

5
7

N
 

4
9

7
6

0
 

7
2

0
7

N
 

1
5

2
6

2
N

 
68

5W
 

1
7

 
5

9
0

2
N

 
1

2
3

0
E

 
9

9
0

8
 

1
4

5
5

 
5 

1
0

 
6

5
 

23
1W

 
1

5
4

8
1

 
4

7
1

5
8

N
 

4
9

6
3

4
 

7
1

5
0

N
 

1
5

4
6

6
N

 
68

0W
 

1
7

 
5

8
4

3
N

 
1

2
4

6
E

 
9

9
0

 
1

5
0

0
 

5 
1

0
 

6
5

 
15

7W
 

1
5

5
8

6
 

4
6

9
6

6
N

 
4

9
4

8
4

 
7

1
3

9
N

 
1

5
5

7
7

N
 

53
1W

 
1

7
 

5
8

2
3

N
 

1
3

0
2

E
 

9
9

0
0

 
1

5
0

5
 

5 
1

0
 

6
5

 
14

2W
 

1
5

7
0

1
 

4
6

9
7

0
N

 
4

9
5

2
5

 
7

1
3

1
N

 
1

5
6

9
4

N
 

4
6

4
\~

 
1

7
 

5
8

0
4

N
 

1
3

1
7

E
 

9
9

0
0

 
1

5
1

0
 

5 
1

0
 

6
5

 
13

9W
 

1
5

9
1

6
 

4
6

8
0

2
N

 
4

9
4

3
4

 
7

1
1

3
N

 
1

5
9

0
9

N
 

45
6W

 
1

7
 

5
7

4
5

N
 

1
3

3
2

E
 

9
9

0
0

 
1

5
1

5
 

5 
1

0
 

6
5

 
54

',;
 

1
5

9
8

7
 

4
6

5
5

5
N

 
4

9
2

2
4

 
7

1
0

3
N

 
1

5
9

8
5

N
 

25
1W

 
l 

7 
5

7
2

7
N

 
1

3
4

6
E

 
9

9
0

0
 

1
5

2
0

 
5 

1
0

 
6

5
 

12
2W

 
1

6
1

3
1

 
4

6
4

1
6

N
 

4
9

1
3

9
 

7
0

5
0

N
 

1
6

1
2

7
N

 
38

7W
 

1
7

 
5

7
0

9
N

 
1

4
0

0
E

 
9

9
0

0
 

1
5

2
5

 
5 

1
0

 
6

5
 

10
9W

 
1

6
2

3
7

 
4

6
2

7
5

N
 

4
9

0
4

1
 

7
0

4
0

N
 

1
6

2
3

4
N

 
32

7W
 

1
7

 
5

6
5

1
N

 
1

4
1

3
E

 
9

9
0

0
 

1
5

3
0

 
5 

1
0

 
6

5
 

2
0

•:
 

1
6

3
8

2
 

4
6

2
4

5
N

 
4

9
0

6
1

 
7

0
3

0
N

 
1

6
3

8
1

"'
 

96
W

 
1

7
 

5
6

3
3

N
 

1
4

2
6

E
 

9
9

0
0

 
1

5
3

5
 

5 
1

0
 

6
5

 
3

H
I 

1
6

4
5

9
 

4
6

2
1

1
N

 
4

9
0

5
5

 
7

0
2

4
N

 
1

6
4

5
8

N
 

15
0W

 
1

7
 

5
6

1
4

N
 

1
4

3
9

E
 

9
9

0
0

 
1

5
4

0
 

5 
1

0
 

6
5

 
13

W
 

1
6

5
5

1
 

4
6

4
3

3
N

 
4

9
2

9
5

 
7

0
2

3
N

 
1

6
5

5
1

N
 

61
\~

 
1

7
 

5
5

5
6

N
 

1
4

5
3

E
 

9
9

0
0

 
1

5
4

5
 

5 
1

0
 

6
5

 
30

W
 

1
6

9
5

4
 

4
6

5
3

2
N

 
4

9
5

2
5

 
6

9
5

9
N

 
1

6
9

5
4

1
\ 

14
8W

 
C

il 
1

7
 

5
5

3
8

N
 

1
5

0
7

E
 

9
9

0
0

 
1

5
5

0
 

5 
1

0
 

6
5

 
l 

6•
i 

1
7

2
2

5
 

4
5

9
6

5
N

 
4

9
0

8
6

 
6

9
2

7
N

 
1

7
2

2
5

N
 

ao
w

 
C

: 
1

8
 

5
5

1
1

N
 

1
4

4
6

E
 

1
0

0
0

0
 

6
0

0
 

7 
1

0
 

6
5

 
ai,

; 
1

7
2

3
9

 
4

5
7

8
4

N
 

4
8

9
2

2
 

6
9

2
2

N
 

1
7

2
3

9
1

\ 
38

W
 

;,:,
 

1
8

 
5

5
2

8
N

 
1

4
3

3
E

 
1

0
0

0
0

 
6

0
5

 
7 

1
0

 
6

5
 

57
W

 
1

7
6

4
4

 
4

5
6

5
0

N
 

4
8

7
7

1
 

6
9

2
5

N
 

17
Ô

42
N

 
~8

4W
 

<
 

1
8

 
5

5
4

4
N

 
l4

2
0

E
 

1
0

0
0

0
 

6
1

0
 

7 
1

0
 

6
5

 
1

0
 3W

 
1

7
 

6
4

 
4

5
7

5
3

N
 

4
8

8
3

1
 

6
9

3
3

N
 

1
7

 
61

N
 

13
W

 
tT

l 

1
8

 
5

6
0

1
N

 
1

4
0

8
E

 
1

0
0

0
0

 
6

1
5

 
7 

1
0

 
6

5
 

52
W

 
1

6
8

8
3

 
4

6
0

1
2

N
 

4
9

0
1

2
 

6
9

5
1

N
 

1
6

8
8

1
N

 
25

4W
 

-< 
1

8
 

5
6

1
7

N
 

1
3

5
6

E
 

1
0

0
0

0
 

6
2

0
 

7 
11

.J 
6

5
 

ll
C

W
 

1
6

6
3

6
 

4
5

9
9

6
N

 
4

8
9

1
2

 
7

0
0

7
N

 
1

6
6

3
3

N
 

33
9W

 
0 

1
8

 
5

6
3

4
N

 
1

3
4

4
E

 
1

0
0

0
0

 
6

2
5

 
7 

1
0

 
6

5
 

14
6W

 
1

6
5

1
7

 
4

6
1

6
7

N
 

4
9

0
3

2
 

7
0

1
9

N
 

1
6

5
0

9
N

 
51

1W
 

'T1
 

1
8

 
5

6
5

1
N

 
1

3
3

2
E

 
1

0
0

0
0

 
6

3
0

 
7 

lù
 

6
5

 
15

9W
 

1
6

3
9

6
 

4
6

2
3

7
N

 
4

9
0

5
8

 
7

0
2

9
N

 
1

6
3

8
6

N
 

56
6W

 
--l

 
1

8
 

5
7

0
7

N
 

1
3

2
0

E
 

1
0

0
0

0
 

6
3

5
 

7 
1

0
 

6
5

 
15

9W
 

1
6

2
7

6
 

4
6

3
3

7
N

 
4

9
1

1
2

 
7

0
3

9
N

 
1

6
2

6
6

N
 

56
4W

 
::c

 
1

8
 

5
7

2
2

N
 

1
3

0
7

E
 

1
0

0
0

0
 

6
4

0
 

7 
1

0
 

6
5

 
20

5W
 

1
6

2
3

3
 

4
6

4
3

2
N

 
4

9
1

8
8

 
7

0
4

4
N

 
1

6
2

2
2

N
 

59
1W

 
tT

l 

1
8

 
5

7
3

8
N

 
1

2
5

5
E

 
1

0
0

0
0

 
6

4
5

 
7 

1
0

 
6

5
 

22
4W

 
1

6
1

2
9

 
4

6
5

7
9

N
 

4
9

2
9

2
 

7
0

5
4

N
 

1
6

1
1

4
N

 
67

5W
 

z 
1

8
 

5
7

5
4

N
 

1
2

4
2

E
 

1
0

0
0

0
 

6
5

0
 

7 
1

0
 

6
5

 
2

3
H

i 
1

5
9

6
9

 
4

6
7

3
9

N
 

4
9

3
9

2
 

7
1

0
8

N
 

1
5

9
5

4
N

 
70

1W
 

0 
1

8
 

5
8

1
0

N
 

1
2

2
9

E
 

1
0

0
0

0
 

6
5

5
 

7 
1

0
 

6
5

 
22

6W
 

1
5

8
3

4
 

4
6

7
8

5
N

 
4

9
3

9
2

 
7

1
1

8
N

 
1

5
8

2
0

N
 

67
1W

 
::,:

:, 0 
1

8
 

5
8

2
7

N
 

1
2

1
5

E
 

1
0

0
0

0
 

7
0

0
 

7 
1

0
 

6
5

 
23

9W
 

1
5

7
0

1
 

4
6

8
7

3
N

 
4

9
4

3
2

 
7

1
2

9
N

 
1

5
6

8
4

N
 

72
7W

 
ri

 
1

8
 

5
8

4
3

N
 

1
2

0
2

E
 

1
0

0
0

0
 

7
0

5
 

7 
1

0
 

6
5

 
24

1W
 

1
5

7
0

8
 

4
6

9
3

9
N

 
4

9
4

9
7

 
7

1
3

0
N

 
1

5
6

9
1

N
 

73
5W

 
1

8
 

5
9

0
0

N
 

ll
4

8
E

 
1

0
0

0
0

 
7

1
0

 
7 

1
0

 
6

5
 

25
4W

 
1

5
5

9
4

 
4

7
0

6
7

N
 

4
9

5
8

3
 

7
1

4
0

N
 

1
5

5
7

4
N

 
79

1W
 

("
) 

1
8

 
5

9
1

6
N

 
1

1
3

4
E

 
1

0
0

0
0

 
7

1
5

 
7 

1
0

 
6

5
 

2 
32

',;
 

1
5

2
6

7
 

4
7

1
4

7
N

 
4

9
5

5
7

 
7

2
0

3
N

 
1

5
2

5
2

N
 

67
6W

 
0 

1
8

 
5

9
3

1
N

 
1

1
2

0
E

 
1

0
0

0
0

 
7

2
0

 
7 

1
0

 
6

5
 

30
5W

 
1

5
1

9
9

 
4 

7
1

3
8

N
 

4
9

5
2

8
 

7
2

0
8

N
 

1
5

1
7

7
N

 
81

6W
 

C
: 

1
8

 
5

9
4

6
N

 
1

1
0

5
E

 
1

0
0

0
0

 
7

2
5

 
7 

1
0

 
6

5
 

34
9W

 
1

5
3

0
3

 
4

7
2

4
1

N
 

4
9

6
5

8
 

7
2

0
3

N
 

15
26

91
\J

 
10

19
W

 
z 

1
8

 
6

0
0

1
N

 
1

0
5

1
E

 
1

0
0

0
0

 
7

3
0

 
7 

1
0

 
6

5
 

42
8W

 
1

5
2

7
2

 
4

7
8

8
1

N
 

5
0

2
5

8
 

7
2

1
9

N
 

1
5

2
2

6
N

 
11

90
W

 
--

l 
;,:

, 
1

8
 

6
0

1
6

N
 

1
0

3
5

E
 

1
0

0
0

0
 

7
3

5
 

7 
1

0
 

6
5

 
21

4W
 

1
4

8
2

7
 

4
7

8
7

1
N

 
5

0
1

1
4

 
7

2
4

7
N

 
1

4
8

1
5

N
 

57
9W

 
m

 
1

8
 

6
0

3
2

N
 

1
0

1
9

E
 

1
0

0
0

0
 

7
4

0
 

7 
1

0
 

6
5

 
31

3W
 

1
4

7
9

2
 

4
7

6
8

2
N

 
4

9
9

2
3

 
7

2
4

6
N

 
1

4
7

6
8

N
 

83
0W

 
C

il 
1

8
 

6
0

4
7

N
 

1
0

0
7E

 
1

0
0

0
0

 
7

4
5

 
7 

1
0

 
6

5
 

33
0W

 
1

4
7

0
9

 
4

7
7

0
8

N
 

4
9

9
2

4
 

7
2

5
2

N
 

1
4

6
8

1
N

 
90

0W
 

►
 

1
8

 
6

1
0

3
N

 
9

4
 

E
 

1
0

0
0

0
 

7
5

0
 

7 
1

0
 

6
5

 
33

3W
 

1
4

5
9

2
 

4
7

8
6

3
N

 
5

0
0

3
8

 
7

3
0

 3
N

 
1

4
5

6
4

N
 

90
5W

 
z 

1
8

 
6

1
1

8
N

 
9

3
2

E
 

1
0

0
0

0
 

7
5

5
 

7 
1

0
 

6
5

 
35

5W
 

1
4

4
6

1
 

4
7

9
0

8
N

 
5

0
0

4
3

 
7

3
1

2
N

 
1

4
4

2
8

N
 

98
6W

 
0 

1
8

 
6

1
3

3
N

 
9

1
7

E
 

1
0

0
0

0
 

8
0

0
 

7 
1

0
 

6
5

 
42

3W
 

1
4

2
7

4
 

4
7

8
9

1
N

 
4

9
9

7
3

 
7

3
2

4
N

 
1

4
2

3
2

N
 

1
0

8
%

 
1

8
 

6
1

4
9

N
 

9
0

1
E

 
1

0
0

0
0

 
8

0
5

 
7 

1
0

 
6

5
 

44
5W

 
1

4
1

4
3

 
4

7
8

6
8

N
 

4
9

9
1

3
 

7
3

3
2

N
 

1
4

0
9

4
N

 
11

69
W

 
--

l 
1

8
 

6
2

0
4

N
 

8
4

5
E

 
1

0
0

0
0

 
8

1
0

 
7 

1
0

 
6

5
 

50
1W

 
1

4
0

9
1

 
4

7
9

8
7

N
 

5
0

0
1

3
 

7
3

3
8

N
 

1
4

0
3

7
N

 
12

31
W

 
::c

 
tT

l 
1

8
 

6
2

1
9

N
 

8
2

9
E

 
1

0
0

0
0

 
8

1
5

 
7 

1
0

 
6

5
 

44
7W

 
1

4
0

7
2

 
4

8
1

0
1

N
 

5
0

1
1

7
 

7
3

4
2

N
 

1
4

0
2

3
N

 
11

73
W

 
C

') 
1

8
 

6
2

3
4

N
 

8
1

2
E

 
1

0
0

0
0

 
8

2
0

 
7 

1
0

 
6

5
 

45
8W

 
1

4
0

5
6

 
4

8
1

6
4

N
 

5
0

1
7

3
 

7
3

4
4

N
 

1
4

0
0

3
N

 
12

17
W

 
1

8
 

6
2

5
0

N
 

7
5

6
E

 
1

0
0

0
0

 
8

2
5

 
7 

1
0

 
6

5
 

52
8W

 
1

4
0

2
4

 
4

8
2

7
8

N
 

5
0

2
7

4
 

7
3

4
8

N
 

1
3

9
6

0
N

 
13

37
W

 
;,:

, 
tT

l 
1

8
 

6
3

0
5

N
 

7
3

9
E

 
1

0
0

0
0

 
8

3
0

 
7 

1
0

 
6

5
 

53
4W

 
1

3
8

0
0

 
4

8
4

9
4

N
 

5
0

4
1

9
 

7
4

0
7

N
 

1
3

7
3

5
N

 
13

38
W

 
tT

l 
1

8
 

6
3

2
1

N
 

7
2

2
E

 
1

0
0

0
0

 
8

3
5

 
7 

1
0

 
6

5
 

60
8W

 
1

3
6

7
8

 
4

8
6

1
7

N
 

5
0

5
0

4
 

7
4

1
7

N
 

1
3

6
0

0
N

 
14

60
W

 
z 

1
8

 
6

3
3

7
N

 
7

0
5

E
 

1
0

0
0

0
 

8
4

0
 

7 
1

0
 

6
5

 
64

3W
 

1
3

7
4

9
 

4
8

9
7

2
N

 
5

0
8

6
6

 
7

4
1

9
N

 
1

3
6

5
5

N
 

16
07

W
 

r 
1

8
 

6
3

1
3

N
 

6
4

3
E

 
1

0
0

0
0

 
8

5
5

 
7 

1
0

 
6

5
 

55
2'

,;
 

1
3

8
4

7
 

4
8

5
6

1
N

 
5

0
4

9
7

 
7

4
0

5
N

 
1

3
7

7
5

N
 

14
16

W
 

►
 

1
8

 
6

2
5

4
N

 
7

0
5

E
 

1
0

0
0

0
 

9
0

0
 

7 
1

0
 

6
5

 
53

1W
 

1
4

0
1

7
 

4
8

4
3

9
N

 
5

0
4

2
6

 
7

3
5

2
N

 
1

3
9

5
2

N
 

13
46

W
 

z 
1

8
 

6
2

3
5

N
 

7
2

7
E

 
1

0
0

0
0

 
9

0
5

 
7 

1
0

 
6

5
 

60
3W

 
1

4
0

1
2

 
4

8
1

2
7

N
 

5
0

1
2

5
 

7
3

4
6

N
 

1
3

9
3

4
N

 
14

75
W

 
0 

1
8

 
6

2
1

5
N

 
7

4
8

E
 

1
0

0
0

0
 

9
1

0
 

7 
1

0
 

6
5

 
53

0W
 

1
4

0
2

5
 

4
8

0
0

4
N

 
5

0
0

1
1

 
7

3
4

3
N

 
1

3
9

6
0

N
 

13
43

W
 

C
il 

tT
l 

1
8

 
6

1
5

6
N

 
8

0
9

E
 

1
0

0
0

0
 

9
1

5
 

7 
1

0
 

6
5

 
51

5W
 

1
4

2
1

5
 

4
7

9
4

8
N

 
5

0
0

1
1

 
7

3
2

9
N

 
1

4
1

5
5

N
 

13
02

W
 

►
 

1
8

 
6

1
3

7
N

 
8

2
9

E
 

1
0

0
0

0
 

9
2

0
 

7 
1

0
 

6
5

 
44

3W
 

1
4

2
4

9
 

4
7

9
7

2
N

 
5

0
0

4
3

 
7

3
2

7
N

 
1

4
2

0
1

N
 

11
73

W
 

1
8

 
6

1
1

7
N

 
8

4
9

E
 

1
0

0
0

0
 

9
2

5
 

7 
1

0
 

6
5

 
5 

30
•1

 
1

4
5

0
5

 
4

7
7

6
2

N
 

4
9

9
1

6
 

7
3

0
6

N
 

1
4

4
3

9
N

 
13

90
W

 
1

8
 

6
0

5
9

N
 

9
0

9
E

 
1

0
0

0
0

 
9

3
0

 
7 

1
0

 
6

5
 

44
1W

 
1

4
7

2
5

 
4

7
7

8
2

N
 

4
9

9
9

9
 

7
2

5
2

N
 

1
4

6
7

5
N

 
12

02
W

 
1

8
 

6
0

4
0

N
 

9
2

8
E

 
1

0
0

0
0

 
9

3
5

 
7 

1
0

 
6

5
 

32
2W

 
1

4
8

0
1

 
4

7
5

1
3

N
 

4
9

7
6

5
 

7
2

4
2

N
 

1
4

7
7

5
N

 
86

8W
 

1
8

 
6

0
2

2
N

 
9

4
7

E
 

1
0

0
0

0
 

9
4

0
 

7 
1

0
 

6
5

 
23

9W
 

1
4

9
4

6
 

4
7

4
3

6
N

 
4

9
7

3
5

 
7

2
3

1
N

 
1

4
9

3
0

N
 

69
2W

 
1

8
 

6
0

0
3

N
 

1
0

0
6

E
 

1
0

0
0

0
 

9
4

5
 

7 
1

0
 

6
5

 
30

8W
 

1
4

9
2

0
 

4
7

3
4

0
N

 
4

9
6

3
6

 
7

2
3

0
N

 
1

4
8

9
8

N
 

81
5W

 
1

8
 

5
9

4
4

N
 

1
0

2
5

E
 

1
0

0
0

0
 

9
5

0
 

7 
1

0
 

6
5

 
40

7W
 

1
5

0
0

2
 

4
7

4
7

1
N

 
4

9
7

8
5

 
7

2
2

8
N

 
1

4
9

6
3

N
 

10
76

W
 

1
8

 
5

9
2

4
N

 
1

0
4

3
E

 
1

0
0

0
0

 
9

5
5

 
7 

1
0

 
6

5
 

44
3W

 
1

5
2

3
2

 
4

7
1

6
7

N
 

4
9

5
6

6
 

7
2

0
6

N
 

1
5

1
8

1
N

 
12

51
W

 
1

8
 

5
9

0
5

N
 

ll
O

O
E

 
1

0
0

0
0

 
1

0
0

0
 

7 
1

0
 

6
5

 
35

0W
 

1
5

4
4

7
 

4
7

1
3

4
N

 
4

9
6

0
0

 
7

1
5

1
N

 
1

5
4

1
2

N
 

10
30

W
 

1
8

 
5

8
4

6
N

 
1

1
1

7
E

 
1

0
0

0
0

 
1

0
0

5
 

7 
1

0
 

6
5

 
33

3W
 

1
5

5
8

5
 

4
7

0
4

6
N

 
4

9
5

6
0

 
7

1
4

0
N

 
1

5
5

5
5

N
 

96
6W

 
1

8
 

5
8

2
8

N
 

1
1

3
3

E
 

1
0

0
0

0
 

1
0

1
0

 
7 

lü
 

6
5

 
32

3W
 

1
5

8
0

2
 

4
6

9
4

7
N

 
4

9
5

3
5

 
7

1
2

4
N

 
1

5
7

7
5

N
 

93
2W

 
1

8
 

5
8

0
8

N
 

ll
4

9
E

 
1

0
0

0
0

 
1

0
1

5
 

7 
lU

 
6

5
 

32
5W

 
1

5
9

3
5

 
4

6
7

0
0

N
 

4
9

3
4

4
 

71
 lO

N
 

1
5

9
0

7
N

 
95

0W
 

1
8

 
5

7
5

0
N

 
1

2
0

4
E

 
1

0
0

0
0

 
1

0
2

0
 

7 
1

0
 

6
5

 
25

3W
 

1
5

9
8

4
 

4
6

5
9

4
N

 
4

9
2

6
0

 
7

1
0

4
N

 
1

5
9

6
4

N
 

80
3W

 
1

8
 

5
7

3
2

N
 

1
2

1
8

E
 

1
0

0
0

0
 

1
0

2
5

 
7 

1
0

 
6

5
 

24
5W

 
1

6
1

5
2

 
4

6
4

7
8

N
 

4
9

2
0

4
 

7
0

5
0

N
 

1
6

1
3

3
N

 
77

3W
 

1
8

 
5

7
1

4
N

 
1

2
3

2
E

 
1

0
0

0
0

 
1

0
3

0
 

7 
1

0
 

6
5

 
23

8W
 

1
6

2
6

7
 

4
6

4
1

7
N

 
4

9
1

8
5

 
7

0
4

1
N

 
1

6
2

5
0

N
 

7
4

5
W

 
1

8
 

5
6

5
5

N
 

l2
4

6
E

 
1

0
0

0
0

 
1

0
3

5
 

7 
1

0
 

6
5

 
21

7W
 

1
6

4
5

4
 

46
Ô

92
N

 
4

9
0

3
5

 
7

0
2

4
N

 
1

6
4

4
1

N
 

65
7W

 
1

8
 

5
6

3
7

N
 

1
3

0
0

E
 

1
0

0
0

0
 

1
0

4
0

 
7 

1
0

 
6

5
 

14
6W

 
1

6
4

8
8

 
4

6
 

41
N

 
4

8
9

0
5

 
7

0
1

8
N

 
1

6
4

8
0

N
 

50
9W

 
1

8
 

5
6

1
9

N
 

1
3

1
5

E
 

1
0

0
0

0
 

1
0

4
5

 
7 

1
0

 
6

5
 

13
2W

 
1

6
5

9
0

 
4

6
0

8
9

N
 

4
8

9
8

4
 

7
0

1
2

N
 

1
6

5
8

4
N

 
44

3W
 

1
8

 
5

6
0

1
N

 
1

3
2

9
E

 
1

0
0

0
0 

1
0

5
0

 
7 

1
0

 
6

5
 

12
4W

 
1

6
7

9
2

 
4

6
0

3
2

N
 

4
9

0
0

0
 

6
9

5
7

N
 

1
6

7
8

7
N

 
41

1W
 

""" 
1

8
 

5
5

4
3

N
 

1
3

4
3

E
 

1
0

0
0

0
 

10
 5

 5
 

7 
1

0
 

6
5

 
12

9W
 

1
6

9
3

8
 

4
5

9
2

0
N

 
4

8
9

4
4

 
6

9
4

5
N

 
1

6
9

3
2

N
 

43
8W

 
-.

.)
 



FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

D
A

 
M

O 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 
~
 

1
8

 
5

5
2

5
N

 
1

3
5

7
E

 
1

0
0

0
0

 
1

1
0

0
 

7 
lu

 
6

5
 

11
5W

 
1

7
1

2
9

 
4

5
8

6
0

N
 

0
0

 
4

8
9

5
5

 
6

9
3

1
N

 
1

7
1

2
5

N
 

37
6W

 
1

8
 

5
5

2
3

N
 

1
3

2
 4

 l:.
 

1
0

0
0

0
 

1
1

2
0

 
7 

1
0

 
6

5
 

47
W

 
1

7
2

0
5

 
4

5
8

3
9

N
 

4
8

9
6

2
 

6
9

2
6

N
 

1
7

2
0

3
1

\ 
23

6W
 

1
8

 
5

5
4

1
N

 
1

3
1

1
E

 
1

0
0

0
0

 
1

1
2

5
 

7 
1

0
 

6
5

 
10

5W
 

1
6

9
8

3
 

4
5

7
7

2
N

 
4

8
8

2
1

 
6

9
3

9
N

 
1

6
9

8
0

N
 

32
2W

 
l 

8 
5

5
5

9
N

 
1

2
5

6
E

 
1

0
0

0
0

 
1

1
3

0
 

7 
1

0
 

6
5

 
12

U
W

 
1

6
8

9
6

 
4

6
J

ü
7N

 
4

9
0

1
2

 
6

9
5

0
N

 
1

6
8

9
1

N
 

39
5w

 
1

8
 

56
18

1\
 

l2
4

1
E

 
1

0
0

0
0

 
1

1
3

5
 

7 
1

0
 

6
5

 
13

5W
 

1
6

7
2

3
 

4
6

1
0

2
N

 
4

9
0

4
2

 
7

0
0

4
N

 
1

6
7

1
7

1
\ 

46
4W

 
1

8
 

5
6

3
6

N
 

1
2

2
6

E
 

1
0

0
0

0
 

1
1

4
0

 
7 

1
0

 
6

5
 

20
3W

 
1

6
4

9
2

 
4

6
1

9
7

N
 

4
9

0
5

2
 

7
0

2
1

N
 

16
48

;:>
N

 
58

9W
 

1
8

 
56

5
5N

 
1

2
1

2
E

 
1

0
0

0
0

 
1

1
4

5
 

7 
1

0
 

6
5

 
23

5W
 

1
6

3
9

9
 

4
6

3
U

6
N

 
4

9
1

2
4

 
7

0
3

0
N

 
1

6
3

8
2

N
 

73
9W

 
1

8
 

57
14

1\
 

1
1

5
7

[ 
1

0
0

0
0

 
1

1
5

0
 

7 
1

0
 

6
5

 
21

4W
 

1
6

2
5

9
 

4
6

5
5

5
N

 
4

9
3

1
2

 
7

0
4

5
N

 
1

6
2

4
6

N
 

63
1W

 
1

8
 

5
7

2
9

N
 

ll
4

4
E

 
1

0
0

0
0

 
1

1
5

5
 

7 
1

0
 

6
5

 
15

7W
 

1
6

0
6

6
 

4
6

3
6

6
N

 
4

9
0

7
1

 
7

0
5

3
N

 
1

6
0

5
7

N
 

54
7W

 
1

8
 

5
7

4
3

N
 

1
1

3
0

E
 

1
0

0
0

0
 

1
2

0
0

 
7 

1
0

 
6

5
 

20
6W

 
1

6
1

1
9

 
4

6
4

2
9

N
 

4
9

1
4

7
 

7
0

5
1

N
 

1
6

1
0

8
N

 
59

0W
 

1
8

 
5

7
5

8
N

 
ll

l6
E

 
1

0
0

0
0

 
1

2
0

5
 

7 
1

0
 

6
5

 
21

4W
 

1
6

0
7

7
 

4
6

5
4

4
N

 
4

9
2

4
3

 
7

0
5

7
N

 
16

06
51

'. 
62

6W
 

1
8

 
5

8
1

3
N

 
ll

0
3

E
 

1
0

0
0

0
 

1
2

1
0

 
7 

1
0

 
6

5
 

22
2W

 
1

5
8

9
0

 
4

6
7

1
9

N
 

4
9

3
4

8
 

7
1

1
3

N
 

1
5

8
7

7
N

 
65

7W
 

1
8

 
58

 2
71

'. 
1

0
4

9
E

 
1

0
0

0
0

 
1

2
1

5
 

7 
1 

(; 
6

? 
22

4W
 

1
?
6

5
3

 
4

6
7

6
2

N
 

4
9

3
1

3
 

7
1

3
0

N
 

15
63

G
N

 
65

8W
 

1
8

 
5

8
4

2
N

 
1

0
3

4
E

 
1

0
0

0
0 

1
2

2
0

 
7 

1
0

 
6

5
 

2
3

 3
W

 
1

5
7

5
5

 
4

6
8

4
4

N
 

4
9

4
2

3
 

7
1

2
5

N
 

1
5

7
3

9
N

 
70

1,
J 

1
8

 
58

 5
61

\ 
10

2U
E

 
1

0
0

0
0

 
1

2
2

5
 

7 
1

0
 

6
5

 
31

8W
 

1
5

8
3

1
 

4
7

2
6

6
N

 
4

9
8

4
7

 
7

1
2

9
N

 
1

5
8

0
5

1
' 

90
9W

 
1

8
 

5
9

1
2

N
 

1
0

0
5

E
 

1
0

0
0

0 
1

2
3

0
 

7 
1

0
 

6
5

 
25

1W
 

1
5

4
5

6
 

4
7

8
0

8
N

 
5

0
2

4
4

 
7

2
0

5
N

 
15

43
71

'. 
76

7W
 

1
8

 
5

9
2

8
N

 
9

5
0

E
 

1
0

0
0

0
 

1
2

3
5

 
7 

1
0

 
6

5
 

14
2W

 
1

4
8

9
1

 
4

7
5

1
6

N
 

4
9

7
9

5
 

7
2

3
6

N
 

1
4

8
8

4
N

 
44

4W
 

1
8

 
5

9
4

4
N

 
9

3
5

E
 

1
0

0
0

0
 

1
2

4
0

 
7 

1
0

 
6

5
 

2
0

 31
-J 

1
4

9
9

4
 

4
6

9
1

5
N

 
4

9
2

5
2

 
7

2
1

7
N

 
1

4
9

8
4

N
 

53
6W

 
1

8
 

6
0

0
0

N
 

9
1

9
E

 
1

0
0

0
0

 
1

2
4

5
 

7 
1

0
 

6
5

 
32

4W
 

1
5

0
1

4
 

4
7

0
6

6
N

 
4

9
4

0
3

 
7

2
1

8
N

 
1

4
9

8
7

N
 

8
9

2
\-1 

1
8

 
6

0
1

6
N

 
G

04
E

 
1

0
0

0
0

 
1

2
5

0
 

7 
1

0
 

6
5

 
3 

5 
31

-J 
1

4
9

5
3

 
4

7
2

1
1

N
 

4
9

5
2

2
 

7
2

2
6

N
 

1
4

9
1

9
N

 
10

11
W

 
1

8
 

6
0

3
3

N
 

8
4

7
E

 
1

0
0

0
0

 
1

2
5

5
 

7 
1

0
 

6
5

 
42

1W
 

1
4

7
3

5
 

4
7

4
2

6
N

 
4

9
6

6
2

 
7

?4
4

N
 

1
4

6
9

2
N

 
11

18
W

 
1

8
 

6
0

4
8

N
 

8
3

2
E

 
1

0
0

0
0

 
1

3
0

0
 

7 
10

 
6

5
 

34
3W

 
1

4
6

8
5

 
4

7
4

3
7

N
 

4
9

6
5

8
 

7
2

4
8

N
 

1
4

6
5

4
N

 
9

5
2

.-
1

8
 

6
1

0
3

N
 

8
l3

E
 

1
0

0
0

0
 

1
3

0
5

 
7 

1
0

 
6

5
 

34
1W

 
1

4
5

8
1

 
4

7
5

4
2

N
 

4
9

7
2

8
 

7
2

5
7

N
 

1
4

5
5

1
N

 
93

8W
 

..,, 
1

8
 

6
1

1
8

N
 

8
0

 
E

 
1

0
0

0
0

 
1

3
1

0
 

7 
1

0
 

6
5

 
34

0W
 

1
4

5
5

7
 

4
7

7
ù

2
N

 
4

9
8

7
4

 
7

3
0

2
N

 
1

4
5

2
8

N
 

93
0w

 
C

 
1

8
 

6
1

3
3

N
 

7
4

5E
 

1
0

0
0

0
 

1
3

1
5

 
7 

1
0

 
6

5
 

43
8W

 
1

4
3

3
1

 
4

7
7

6
8

N
 

4
9

8
7

1
 

7
3

1
8

N
 

1
4

2
8

4
N

 
11

56
W

 
te

 
1

8
 

6
1

4
9

N
 

7
3

0
E

 
1

0
0

0
0

 
1

3
2

0 
7 

1
0

 
6

5
 

42
8W

 
1

4
2

2
6

 
4

8
0

1
8

N
 

5
0

0
8

1
 

7
3

3
0

N
 

1
4

1
8

3
N

 
ll

lO
W

 
r-

1
8

 
6

2
0

4
N

 
7

1
5

E
 

10
0

0
0

 
1

3
2

5
 

7 
1

0 
6

5
 

54
2W

 
1

4
0

6
1

 
4

8
0

9
8

N
 

5
0

1
1

1
 

7
3

4
2

N
 

1
3

9
9

1
N

 
13

97
1-

. 
ô 

1
8

 
6

2
1

8
N

 
6

5
7

E
 

1
0

0
0

0
 

1
3

3
0

 
7 

1
0

 
6

5
 

54
2W

 
1

4
0

3
1

 
4

8
0

1
5

N
 

5
0

0
2

3
 

7
3

4
3

N
 

1
3

9
6

1
N

 
13

94
W

 
►
 

1
8 

6
2

3
3

N
 

6
3

9
E

 
1

0
0

0
0 

1
3

3
5

 
7 

1
0

 
6

5
 

51
8W

 
1

3
9

6
7

 
4

8
1

1
2

N
 

5
0

0
9

8
 

7
3

4
9

N
 

1
3

9
0

7
N

 
1

2
8

9
w

 
-l

 
1

8
 

6
2

4
7

N
 

6
2

1
E

 
1

0
0

0
0

 
1

3
4

0
 

7 
1

0
 

6
5

 
53

0W
 

1
3

9
3

4
 

4
8

2
9

4
N

 
5

0
2

6
4

 
7

3
5

4
N

 
1

3
8

7
0

N
 

13
36

W
 

0 
1

8
 

6
3

0
3

N
 

6
0

3
E

 
1

0
0

0
0 

1
3

4
5

 
7 

1
0

 
6

5
 

53
1\

o/
 

1
3

7
1

0
 

4
8

4
0

0N
 

5
0

'3
0

4
 

7
4

1
1

N
 

1
3

6
4

7
1

\ 
13

17
W

 
z 

1
8

 
6

2
4

4
N

 
5

3
7

E
 

1
0

0
0

0
 

1
4

0
0

 
7 

1
0

 
6

5
 

54
2W

 
1

4
0

0
9

 
4

8
1

9
7

N
 

5
0

1
9

2
 

7
3

4
8

N
 

13
93

G
N

 
13

91
W

 
en

 
1

8
 

6
2

2
2

N
 

6
0

3
E

 
1

0
0

0
0 

1
4

0
5

 
7 

10
 

6
5

 
53

4W
 

1
4

0
3

7
 

4
8

0
8

1
N

 
5

0
0

8
8

 
7

3
4

4
N

 
1

3
9

7
0

N
 

13
63

W
 

0 
1

8
 

6
2

0
2

N
 

6
2

7
E

 
1

0
0

0
0

 
1

4
1

0
 

7 
1

0
 

6
5

 
45

8W
 

1
4

0
7

8
 

4
8

0
2

4
N

 
5

0
0

4
5

 
7

3
4

0
N

 
1

4
0

2
5

N
 

12
18

W
 

'T
l 

1
8 

6
1

4
2

N
 

6
5

1
E

 
1

0
0

0
0

 
1

4
1

5
 

7 
1

0
 

6
5

 
45

8W
 

1
4

3
3

1
 

4
8

0
6

1
N

 
5

0
1

5
2

 
7

3
2

4
N

 
1

4
2

7
7

N
 

12
42

W
 

-l
 

1
8 

6
1

2
2

N
 

7
1

4
E

 
1

0
0

0
0 

1
4

2
0

 
7 

1
0

 
6

5
 

45
9W

 
1

4
5

0
2

 
4

7
8

1
5

N
 

4
9

9
6

6
 

7
3

0
8

N
 

1
4

4
4

7
N

 
12

61
W

 
::c

 
1

8
 

6
1

0
2

N
 

7
3

6
E

 
1

0
0

0
0

 
1

4
2

5
 

7 
1

0
 

6
5

 
4

5
 5

\'1
 

1
4

4
 7

3
 

4
7

8
1

9
N

 
4

9
9

6
1

 
7

3
1

0
N

 
1

4
4

2
0

N
 

12
40

W
 

tT1
 

1
8

 
6

0
4

3
N

 
7

5
7

E
 

1
0

0
0

0 
1

4
 3

0
 

7 
1

0
 

6
5

 
4

4
 7

',J
 

1
4

8
1

3
 

4
7

5
4

1
N

 
4

9
7

9
6

 
7

2
4

2
N

 
1

4
7

6
1

N
 

12
36

W
 

0 
1

8
 

6
0

2
3

N
 

8
1

7
E

 
1

0
0

0
0

 
1

4
3

5
 

7 
1

0
 

6
5

 
42

7W
 

1
4

7
6

9
 

4
7

3
6

1
N

 
4

9
6

1
0

 
7

2
4

1
N

 
1

4
7

2
4

N
 

11
46

W
 

0 
1

8
 

6
0

0
3

N
 

8
3

7
E

 
1

0
0

0
0 

1
4

4
0 

7 
l

ü 
6

5
 

4
0

1
w

 
1

5
0

5
0

 
4

7
3

3
0

N
 

4
9

6
6

5
 

7
2

2
2

N
 

1
5

0
1

3
N

 
1

0
5

 5W
 

~
 

1
8

 
5

9
4

4
N

 
8

5
7

E
 

1
0

0
0

0
 

1
4

4
5

 
7 

1
0

 
6

5
 

34
7W

 
1

5
0

9
6

 
4

7
1

4
7

N
 

4
9

5
0

5
 

7
2

1
5

N
 

1
5

0
6

3
N

 
99

6W
 

z 
1

8
 

5
9

2
4

N
 

9
1

7
E

 
1

0
0

0
0 

1
4

5
0 

7 
1

0
 

6
5

 
2 

22
\o

J 
1

5
1

9
9

 
4

7
1

3
5

N
 

4
9

5
2

5
 

7
2

0
8

N
 

1
5

1
8

6
N

 
62

7W
 

0 
1

8
 

5
9

0
5

N
 

9
3

7
E

 
1

0
0

0
0

 
1

4
5

5
 

7 
1

0
 

6
5

 
14

5W
 

1
5

6
6

9
 

4
7

0
8

7
N

 
4

9
6

2
5

 
7

1
3

6
N

 
1

5
6

6
2

N
 

47
9W

 
z 

1
8

 
5

8
4

5
N

 
9

5
6

E
 

1
0

0
0

0
 

15
0

0
 

7 
1

0
 

6
5

 
22

6W
 

1
5

7
8

2
 

4
6

9
1

2
N

 
4

9
4

9
5

 
7

1
2

4
N

 
1

5
7

6
8

N
 

67
1W

 
1

8
 

5
8

2
5

N
 

1
0

1
5

E
 

1
0

0
0

0 
1

5
0

5
 

7 
1

0
 

6
5

 
24

9W
 

1
5

7
3

3
 

4
6

8
2

2
N

 
4

9
3

9
5

 
7

1
2

6
N

 
1

5
7

1
4

1
\ 

77
1W

 
0 

1
8

 
5

8
0

6
N

 
1

0
3

3
E

 
1

0
0

0
0 

1
5

1
0 

7 
1

0
 

6
5

 
23

6W
 

1
5

8
6

7
 

4
6

7
6

6
N

 
4

9
3

8
5

 
7

1
1

6
N

 
1

5
8

5
1

N
 

71
9W

 
te

 
en

 
1

8
 

5
7

4
7

N
 

1
0

4
8

E
 

1
0

0
0

0
 

1
5

1
5

 
7 

1
0

 
6

5
 

25
11

-.'
 

1
6

0
8

8
 

4
6

5
9

5
N

 
4

9
2

9
4

 
7

0
5

7
N

 
1

6
0

6
9

N
 

80
1W

 
tT

I 
1

8
 

5
7

2
8

N
 

1
1

0
2

E
 

1
0

0
0

0
 

1
5

2
0 

7 
1

0
 

6
5

 
21

9W
 

1
6

1
7

9
 

4
6

3
5

9
N

 
4

9
1

0
1

 
7

0
4

6
N

 
1

6
1

6
5

N
 

65
6'

11
 

;o
 

1
8

 
5

7
0

8
N

 
ll

l8
E

 
1

0
0

0
0 

1
5

2
5

 
7 

1
0

 
6

5
 

15
8W

 
1

6
2

9
2

 
4

6
3

7
6

N
 

4
9

1
5

4
 

7
0

3
9

N
 

1
6

2
8

2
N

 
55

9w
 

<
 

1
8

 
5

6
4

8
N

 
ll

3
3

E
 

1
0

0
0

0
 

15
3

ü
 

7 
1

0 
6

5
 

14
8W

 
1

6
5

8
3

 
4

6
2

5
2

N
 

4
9

1
3

5
 

7
0

1
7

N
 

1
6

5
7

5
N

 
5

2
 3

vJ
 

►
 

1
8

 
5

6
2

8
N

 
1

1
4

9
~

 
1

0
0

0
0 

1
5

3
5

 
7 

1
0 

6
5

 
1

4
5

W
 

l6
9

6
0

 
4

6
0

9
0

N
 

4
9

0
0

9
 

7
0

0
8

N
 

1
6

6
5

3
N

 
5

0
9

1 11 
-l

 
1

8 
5

6
0

8
N

 
1

2
0

4
 

1
0

0
0

0 
1

5
4

0
 

7 
1

0
 

6
5

 
11

9W
 

1
6

 
7

8
 

4
6

0
0

5
N

 
4

8
9

6
9

 
6

9
5

8
N

 
1

6
7

7
4

N
 

38
3W

 
0 ;o

 
1

8
 

5
5

4
9

N
 

1
2

1
9E

 
1

0
0

0
0 

1
5

4
5

 
7 

l 
C

 
6

5
 

11
7W

 
1

7
0

7
9

 
4

5
7

9
3

N
 

4
8

8
7

4
 

6
9

3
3

N
 

1
7

0
7

5
N

 
38

3\
'o

 
-< 

1
8

 
5

5
3

0
N

 
1

2
3

4
E

 
1

0
0

0
0 

1
5

5
0

 
7 

1
0 

6
5

 
56

W
 

1
7

1
2

7
 

4
5

6
4

7
N

 
4

8
7

5
4

 
6

9
2

6
N

 
1

7
1

2
5

N
 

28
1W

 
1

9
 

5
5

0
9

N
 

1
2

1
8

E
 

1
g

o
g

o
 

6
2

0
 

8 
l8 

6
5

 
14

7W
 

1
7

0
8

8
 

4
5

6
0

0
N

 
4

8
7

3
2

 
6

9
2

tN
 

1
7

1
8

0
N

 
53

4W
 

1
9

 
5

5
2

5
N

 
1

2
0

6
E

 
l 

O
 

0 
6

2
5

 
8 

6
5

 
20

6W
 

l 
7 

• 5
8

 
4

5
6

1
7

N
 

4
8

7
0

2
 

6
9

3
 

N
 

1
7

0
4

6
N

 
62

5W
 

1
9

 
5

5
4

0
N

 
1

1
5

3
E

 
1

0
0

0
0

 
6

3
0

 
8 

1
0

 
6

5
 

23
1W

 
1

7
0

5
8

 
4

5
7

3
5

N
 

4
8

8
1

2
 

6
9

3
3

N
 

1
7

0
4

1
N

 
74

9W
 

1
9

 
5

5
5

7
N

 
ll

4
0

E
 

1
0

0
0

0
 

6
3

5
 

8 
1

0 
6

5
 

25
0W

 
1

6
8

7
7

 
4

5
9

1
4

N
 

4
8

9
1

8
 

6
9

4
9

N
 

1
6

8
5

6
N

 
83

4W
 

1
9

 
5

6
1

3
N

 
1

1
2

7
E

 
1

0
0

0
0

 
6

4
0

 
8 

i8 
6

5
 

23
9W

 
1

6
6

5
0

 
4

6
0

0
6N

 
4

8
9

2
7

 
7

0
0

6
N

 
1

6
6

3
2

N
 

77
1W

 
1

9 
5

6
3

0
N

 
ll

l4
E

 
1

0
0

0
0

 
6

4
5

 
8 

6
5

 
22

9W
 

1
6

6
7

5
 

4
6

1
2

9
N

 
4

9
0

5
1

 
7

0
0

8
N

 
1

6
6

6
0

N
 

72
1W

 
1

9
 

5
6

4
6

N
 

1
0

5
9E

 
1

0
0

0
0 

6
5

0
 

8 
1

0 
6

5
 

24
9W

 
1

6
5

4
0

 
4

6
3

3
4

N
 

4
9

1
9

8
 

7
0

2
1

N
 

1
6

5
2

0
N

 
81

3W
 

1
9 

5
7

0
1

N
 

1
0

4
5

E
 

1
0

0
0

0 
6

5
5

 
8 

1
0 

6
5

 
31

6W
 

1
6

2
4

8
 

4
6

3
8

4
N

 
4

9
1

4
7

 
7

0
4

2
N

 
1

6
2

2
1

N
 

92
6W

 
1

9 
5

7
1

7
N

 
1

0
3

0
E

 
1

0
0

0
0

 
7

0
0

 
8 

10
 

6
5

 
32

5W
 

1
6

1
5

2
 

4
6

3
4

9
N

 
4

9
0

8
2

 
7

0
4

7
N

 
1

6
1

2
3

1
\ 

96
2W

 
1

9
 

5
7

3
3

N
 

1
0

1
5

E
 

1
0

0
0

0
 

7
0

5
 

8 
1

0
 

6
5

 
25

2W
 

1
6

1
9

6
 

4
6

4
5

6
N

 
4

9
1

9
8

 
7

0
4

7
N

 
1

6
1

7
5

1
\ 

81
1W

 
1

9
 

5
7

4
9

N
 

lO
O

O
E 

1
0

0
0

0
 

7
1

0
 

8 
1

0
 

6
5

 
25

0W
 

1
5

9
9

3
 

4
6

5
2

0
N

 
4

9
1

9
2

 
7

1
0

2
N

 
1

5
9

7
4

N
 

79
1W

 
1

9
 

5
8

0
5

N
 

9
4

5
E

 
1

0
0

0
0 

7
1

5
 

8 
1

0 
6

5
 

31
7W

 
1

5
8

4
2

 
4

6
5

9
8

N
 

4
9

2
1

7
 

7
1

1
3

N
 

1
5

8
1

6
N

 
90

9\
o.

 
1

9
 

5
8

2
1N

 
9

2
9

E
 

1
0

0
0

0
 

7
2

0
 

8 
1

0 
6

5
 

3 
3 

31
\' 

1
5

7
7

1
 

4
6

5
Q

6
N

 
4

9
1

9
'3

 
7

1
1

8
N

 
1

5
7

4
lt

-.
 

97
7W

 
1

9
 

5
8

3
7

N
 

9
1

3
E

 
1

0
0

0
0 

7
2

5
 

8 
1

0
 

6
5

 
31

4W
 

1
5

6
1

4
 

4
6

7
3

3
N

 
4

9
2

7
3

 
7

1
3

2
N

 
1

5
5

8
°N

 
87

8W
 

1
9

 
5

8
5

4
N

 
8

5
8

E
 

1
0

0
0

0
 

7
3

0 
8 

1
0

 
6

5
 

41
1W

 
1

5
6

1
4

 
4

6
8

C
7N

 
4

9
3

4
3

 
7

1
3

3
N

 
1

5
5

7
2

N
 

11
39

W
 

1
9

 
5

9
1

0
N

 
8

4
2

E
 

1
0

0
0

0
 

7
3

5
 

8 
1

0
 

6
5

 
43

9W
 

1
5

 3
 '3 

5 
4

7
0

6
8

N
 

4
9

5
0

3
 

7
1

5
7

N
 

1
5

2
8

5
N

 
12

44
W

 
1

9
 

5
9

2
7

N
 

8
2

6
E

 
1

0
0

0
0 

7
4

0 
8 

1
0 

6
5

 
51

9W
 

1
5

1
8

1
 

4
7

0
7

6
N

 
4

9
4

6
3

 
7

2
0

8
N

 
1

5
1

1
6

N
 

14
06

W
 

1
9

 
5

9
4

3
N

 
8

1
0

E
 

1
0

0
0

0
 

7
4

5
 

8 
1

0
 

6
5

 
55

9W
 

1
5

0
0

4
 

4
7

3
6

4
N

 
4

9
6

8
4

 
7

2
2

5
N

 
1

4
9

2
2

N
 

15
65

W
 

1
9

 
5

9
5

9
N

 
7

5
4

E
 

1
0

0
0

0
 

7
5

0
 

8 
l

U
 

6
5

 
53

4W
 

1
4

7
6

0
 

4
7

4
5

1
N

 
4

9
6

9
4

 
7

2
4

3
N

 
1

4
6

9
0

N
 

14
32

W
 

1
9

 
6

0
1

5
N

 
7

3
7

E
 

1
0

0
0

0 
7

5
5

 
8 

1
0

 
6

5
 

50
3W

 
1

4
9

2
9

 
4

7
5

2
1

N
 

4
9

8
1

1
 

7
2

3
4

N
 

1
4

8
7

1
N

 
13

13
W

 
1

9
 

60
 3

1 
N

 
7

1
9

E
 

1
0

0
0

0 
8

0
0

 
8 

1
0 

6
5

 
40

9W
 

1
4

7
2

1
 

4
7

5
6

8
N

 
4

9
7

9
3

 
7

2
4

8
N

 
1

4
6

8
2

N
 

10
64

W
 

1
9

 
6

0
4

7
N

 
7

0
1

E
 

1
0

0
0

0 
8

0
5

 
8 

1
0

 
6

5
 

45
1W

 
1

4
7

0
1

 
4

7
5

9
0N

 
4

9
8

0
8

 
7

2
5

0
N

 
1

4
6

4
8

N
 

12
43

W
 

1
9

 
6

1
0

2
N

 
6

4
5

E
 

1
0

0
0

0 
8

1
0

 
8 

1
0

 
6

5
 

45
0W

 
1

4
5

9
2

 
4 

7
7

9
6

N
 

4
9

9
7

4
 

7
3

0
1

N
 

1
4

5
4

lf
l.

 
12

29
W

 
1

9
 

6
1

1
8

N
 

6
2

8
E

 
1

0
0

0
0

 
8

1
5

 
8 

1
0

 
6

5
 

51
9W

 
1

4
4

7
2

 
4

7
8

6
4

N
 

5
0

0
0

4
 

7
3

1
1

N
 

1
4

4
1

0
N

 
13

41
W

 
1

9
 

6
1

3
3

N
 

6
1

1
E

 
1

0
0

0
0

 
8

2
0

 
8 

1
0

 
6

5
 

51
2W

 
1

4
3

6
0

 
4

7
9

3
2

N
 

5
0

0
3

7
 

7
3

1
9

N
 

1
4

3
0

1
N

 
13

00
W

 



.. 
; 

-.. 
,,

, 

-
-

-

FL
 

LA
T 

L
O

N
G

 
A

LT
 

G
M

T 
D

A
 

M
O 

YR
 

D
 

H
 

z 
F 

1 
X

 
y 

1
9

 
6

1
4

8
N

 
5

5
3

E
 

1
0

0
0

0
 

8
2

5
 

8 
1

0
 

6
5

 
55

4W
 

1
4

2
3

0
 

4
7

9
2

6
N

 
4

9
9

9
4

 
7

3
2

8
N

 
1

4
1

5
5

N
 

14
61

W
 

1
9

 
6

2
0

4
N

 
5

3
5

E
 

1
0

0
0

0
 

8
3

0
 

8 
1

0
 

6
5

 
6C

6W
 

i4
1

8
0

 
4

8
1

2
8

N
 

5
0

1
7

4
 

7
3

3
5

N
 

1
4

1
0

0
N

 
15

05
W

 
1

9
 

6
2

1
9

N
 

5
1

7
E

 
1

0
0

0
0

 
8

3
5

 
8 

1
0

 
6

5
 

64
2W

 
1

3
9

7
C

 
4

8
2

4
7

N
 

5
0

2
2

9
 

7
3

5
1

N
 

1
3

8
7

4
N

 
l6

3~
W

 
1

9
 

6
2

3
6

N
 

4
5

8
E

 
1

0
0

0
0

 
8

4
0

 
8 

1
0

 
6

5
 

62
0W

 
1

3
8

4
3

 
4

8
2

00
N

 
5

0
1

4
9

 
7

3
5

9
N

 
1

3
7

5
9

N
 

1
5

2
 

W
 

1
9

 
6

1
5

6
N

 
5

0
0

E
 

1
0

0
0

0
 

9
0

0
 

8 
1

0
 

6
5

 
65

5W
 

1
4

3
1

1
 

4
7

9
3

5
N

 
5

0
0

2
6

 
7

3
2

3
N

 
1

4
2

0
7

N
 

17
25

W
 

1
9

 
6

1
3

7
N

 
5

2
2

E
 

1
0

0
0

0 
9

0
5

 
8 

1
0

 
6

5
 

62
8W

 
1

4
2

4
1

 
4

7
7

9
5

N
 

4
9

8
7

1
 

7
3

2
4

N
 

1
4

1
5

0
N

 
16

03
W

 
1

9
 

6
1

1
9

N
 

5
4

3
E

 
1

0
0

0
0

 
9

1
0

 
8 

1
0 

6
5

 
60

2W
 

1
4

3
8

0
 

4
7

7
2

5
N

 
4

9
8

4
4

 
7

3
1

4
N

 
1

4
3

0
0

N
 

15
12

W
 

1
9

 
6

1
0

0
N

 
6

0
3

E
 

1
0

0
0

0
 

9
1

5
 

8 
1

0
 

6
5

 
51

8W
 

1
4

5
9

2
 

4
7

7
4

5
N

 
4

9
9

2
5

 
7

3
0

0
N

 
1

4
5

3
0

N
 

13
48

1'
1 

1
9

 
6

0
4

2
N

 
6

2
3

E
 

1
0

0
0

0
 

9
2

0
 

8 
1

0
 

6
5

 
51

6W
 

1
4

7
3

0
 

4
7

4
6

4
N

 
4

9
6

9
7

 
7

2
4

6
N

 
1

4
6

6
7

N
 

13
51

W
 

1
9

 
6

0
2

5
N

 
6

4
4

E
 

1
0

0
0

0
 

9
2

5
 

8 
1

0
 

6
5

 
5

0
2W

 
1

4
7

3
2

 
47

4C
l4

N
 

4
9

6
4

1
 

7
2

4
4

N
 

1
4

6
7

5
N

 
12

91
W

 
1

9
 

6
0

0
7

N
 

7
0

4
E

 
1

0
0

0
0

 
9

3
0

 
8 

1
0

 
6

5
 

45
4W

 
1

4
8

9
0

 
4 

7
3

9
4

N
 

4
9

6
7

8
 

7
2

3
4

N
 

1
4

8
3

5
N

 
12

71
W

 
1

9
 

5
9

4
9

N
 

7
2

3
E

 
1

0
0

0
0

 
9

3
5

 
8 

1
0

 
6

5
 

45
8W

 
1

4
9

3
0

 
4

7
2

8
4

N
 

4
9

5
8

5
 

7
2

2
9

N
 

1
4

8
7

4
1

\ 
1?

93
W

 
1

9
 

5
9

3
0

N
 

7
4

2
E

 
1

0
0

0
0

 
9

4
0

 
8 

1
0

 
6

5
 

44
6W

 
1

5
1

3
4

 
4

7
5

9
5

N
 

4
9

9
4

3
 

7
2

2
2

N
 

1
5

0
8

2
~:

 
1

2
5

6
W

 
1

9
 

5
9

1
1

N
 

8
0

0
E

 
1

0
0

0
0

 
9

4
5

 
8 

1
0

 
6

5
 

51
0W

 
1

5
3

1
9

 
4

7
2

8
6

N
 

4
9

7
0

6
 

7 
20

 3
N

 
1

5
2

5
7

N
 

1
3

7
8W

 
1

9
 

5
8

5
2

N
 

8
1

8
E

 
1

0
0

0
0

 
9

5
0

 
8 

1
0

 
6

5
 

45
8W

 
1

5
6

2
1

 
4

7
2

3
0

N
 

4
9

7
4

6
 

7
1

4
2

N
 

1
5

5
6

2
"'

 
13

53
W

 
1

9
 

5
8

3
4

N
 

8
3

6
E

 
1

0
0

0
0

 
9

5
5

 
8 

1
0

 
6

5
 

41
7W

 
1

5
6

2
1

 
4

6
6

8
1

N
 

4
9

2
2

6
 

7
1

3
0

N
 

1
5

5
7

7
N

 
1

1
6

6
w

 
1

9
 

5
8

1
5

N
 

8
5

3
E

 
1

0
0

0
0

 
1

0
0

0
 

8 
1

0
 

6
5

 
41

8W
 

1
5

7
2

8
 

4
6

7
4

0
N

 
4

9
3

1
6

 
7

1
2

4
N

 
1

5
6

8
4

N
 

11
77

W
 

1
9

 
5

7
5

7
N

 
9

1
0

E
 

1
0

0
0

0
 

1
0

0
5

 
8 

lü
 

6
5

 
43

7W
 

1
5

8
6

7
 

4
6

6
9

3
N

 
4

9
3

1
6

 
7

1
1

4
N

 
1

5
8

1
6

N
 

12
76

W
 

1
9

 
5

7
3

8
N

 
9

2
7

E
 

1
0

0
0

0
 

1
0

1
0

 
8 

1
0

 
6

5
 

40
2W

 
1

6
0

2
1

 
4

6
3

9
1

N
 

4
9

0
7

9
 

7
0

5
7

N
 

1
5

9
8

2
N

 
11

27
W

 
1

9
 

5
7

2
0

N
 

9
4

4
E

 
1

0
0

0
0

 
1

0
1

5
 

8 
1

0
 

6
5

 
34

0W
 

1
6

1
4

7
 

4
6

4
0

6
N

 
4

9
1

3
5

 
7

0
4

9
N

 
1

6
1

1
4

N
 

10
32

W
 

C
l)

 
1

9
 

5
7

0
1

N
 

lO
O

O
E

 
1

0
0

0
0

 
1

0
2

0
 

8 
1

0
 

6
5

 
30

7W
 

1
6

3
0

5
 

4
6

2
5

1
N

 
4

9
0

4
0

 
7

0
3

5
N

 
1

6
2

8
1

N
 

88
4W

 
C

: 
1

9
 

5
6

4
3

N
 

1
0

1
7

E
 

1
0

0
0

0
 

1
0

2
5

 
8 

1
0

 
6

5
 

2
5

6
w

 
1

6
5

0
8

 
4

6
2

4
7

N
 

4
9

1
0

5
 

7
0

2
1

N
 

1
6

4
8

7
N

 
84

3W
 

;0
 

1
9

 
5

6
2

5
N

 
1

0
3

3
E

 
1

0
0

0
0

 
1

0
3

0
 

8 
1

0
 

6
5

 
3

0
9W

 
1

6
5

6
6

 
4

6
0

6
6

N
 

4
8

9
5

5
 

7
0

1
3

N
 

1
6

5
4

1
N

 
91

2W
 

<
 

1
9

 
5

6
0

8
N

 
l0

4
9

E
 

1
0

0
0

0
 

1
0

3
5

 
8 

1
0

 
6

5
 

25
4W

 
1

6
6

9
6

 
4

5
9

4
0

N
 

4
8

8
8

0
 

7
0

0
2

N
 

1
6

6
7

5
N

 
84

4W
 

tT
l 

1
9

 
5

5
5

1
N

 
1

1
0

3
E

 
1

0
0

0
0

 
1

0
4

0
 

8 
1

0
 

6
5

 
23

4W
 

1
6

9
0

2
 

4
5

8
7

5
N

 
4

8
8

9
0

 
6

9
4

6
N

 
1

6
8

8
5

N
 

75
7W

 
-< 

1
9

 
5

5
3

3
N

 
1

1
1

9
E

 
1

0
0

0
0

 
1

0
4

5
 

8 
1

0
 

6
5

 
24

9W
 

1
7

0
2

4
 

4
5

6
5

4
N

 
4

8
7

2
5

 
6

9
3

3
N

 
1

7
0

0
3

N
 

83
5W

 
0 

1
9

 
5

5
1

4
N

 
1

1
3

5
E

 
1

0
0

0
0

 
1

0
5

0
 

8 
1

0
 

6
5

 
24

4W
 

1
7

0
2

0
 

4
5

6
9

8
N

 
4

8
7

6
4

 
6

9
3

4
N

 
1

7
0

0
0

N
 

81
4W

 
'T'

1 
1

9
 

5
4

5
6

N
 

1
1

5
1

E
 

1
0

0
0

0
 

1
0

5
 5

 
8 

1
0

 
6

5
 

24
1W

 
1

7
3

4
5

 
4

5
5

1
2

N
 

4
8

7
0

5
 

6
9

0
8

N
 

1
7

3
2

6
N

 
81

2W
 

..., 
1

9
 

5
5

0
4

N
 

1
1

0
5

E
 

9
9

0
0

 
1

1
1

5
 

8 
1

0
 

6
5

 
30

6W
 

1
7

3
4

3
 

4
5

6
5

8
N

 
4

8
8

4
1

 
6

9
1

2
N

 
1

7
3

1
8

N
 

93
9W

 
::i:

: 
1

9
 

5
5

1
9

N
 

1
0

5
1

E
 

9
9

0
0

 
1

1
2

0
 

8 
1

0
 

6
5

 
30

3W
 

1
6

9
3

0
 

4
5

8
1

3
N

 
4

8
8

4
2

 
6

9
4

3
N

 
1

6
9

0
6

N
 

90
2W

 
tT

l 
1

9
 

5
5

3
5

N
 

1
0

3
7

E
 

9
9

0
0

 
1

1
2

5
 

8 
1

0
 

6
5

 
30

5W
 

1
6

8
3

8
 

4
5

6
5

5
N

 
4

8
6

6
1

 
6

9
4

5
N

 
1

6
8

1
4

N
 

90
8W

 
z 

1
9

 
5

5
5

2
N

 
1

0
2

3
E

 
9

9
0

0
 

1
1

3
0 

8 
1

0
 

6
5

 
30

7W
 

1
6

8
5

5
 

4
5

 7
1

3
N

 
4

8
7

2
2

 
6

9
4

6
N

 
1

6
8

3
0

N
 

91
6W

 
0 

1
9

 
5

6
0

9
N

 
lO

lO
E

 
9

9
0

0
 

1
1

3
5

 
8 

1
0

 
6

5
 

32
7W

 
1

6
7

9
6

 
4

5
9

2
2

N
 

4
8

8
9

7
 

6
9

5
5

N
 

1
6

7
6

6
N

 
10

08
W

 
;0

 
1

9
 

5
6

2
5

N
 

9
5

6
E

 
9

9
0

0
 

1
1

4
0

 
8 

1
0

 
6

5
 

32
9W

 
1

6
6

2
7

 
4

6
1

0
0

N
 

4
9

C
0

7
 

7
0

1
0

N
 

1
6

5
9

6
N

 
10

10
W

 
t:

l 
1

9
 

5
6

4
1

N
 

9
4

1
E

 
9

9
0

0
 

1
1

4
5

 
8 

1
0

 
6

5
 

32
0W

 
1

6
3

5
8

 
4

6
1

8
0

N
 

4
8

9
9

1
 

7
0

3
0

N
 

1
6

3
3

0
N

 
95

0W
 

i=i
 

1
9

 
5

6
5

7
N

 
9

2
7

E
 

9
9

0
0

 
1

1
5

0
 

8 
1

0
 

6
5

 
34

0W
 

1
6

3
6

0
 

4
6

1
8

0
N

 
4

8
9

9
2

 
7

0
3

0
N

 
1

6
3

2
6

N
 

10
48

W
 

('
) 

1
9

 
5

7
1

2
N

 
9

1
2

E
 

9
9

0
0

 
1

1
5

5
 

8 
1

0
 

6
5

 
40

2W
 

1
6

1
7

2
 

4
6

4
1

5
N

 
4

9
1

5
2

 
7

0
4

7
N

 
1

6
1

3
2

N
 

11
36

W
 

0 
1

9
 

5
7

2
7

N
 

8
5

8
E

 
9

9
0

0
 

1
2

0
0

 
8 

1
0

 
6

5
 

41
0W

 
1

6
1

4
1

 
4

6
4

6
3

N
 

4
9

1
8

7
 

7
0

5
1

N
 

1
6

0
9

9
N

 
11

73
W

 
C

: 
1

9
 

5
7

4
2

N
 

8
4

3
E

 
9

9
0

0
 

1
2

0
5

 
8 

1
0

 
6

5
 

41
9\

\' 
1

6
2

4
8

 
4

6
8

8
7

N
 

4
9

6
2

3
 

7
0

5
3

N
 

1
6

2
0

3
N

 
12

21
W

 
~ 

1
9

 
5

7
5

7
N

 
8

2
8

E
 

9
9

0
0

 
1

2
1

0
 

8 
1

0
 

6
5

 
42

2W
 

1
5

6
6

2
 

4
6

9
7

0
N

 
4

9
5

1
2

 
7

1
3

4
N

 
1

5
6

1
6

N
 

11
95

W
 

1
9

 
5

8
1

2
N

 
8

1
3

E
 

9
9

0
0

 
1

2
1

5
 

8 
1

0
 

6
5

 
44

4W
 

1
5

6
8

4
 

46
69

U
N

 
4

9
2

5
3

 
7

1
2

6
N

 
1

5
6

3
0

N
 

12
92

W
 

;0
 

1
9

 
5

8
2

7
N

 
7

5
8

E
 

9
9

0
0

 
1

2
2

0
 

8 
1

0
 

6
5

 
5
60w

 
1

5
6

5
2

 
4

6
8

6
8

N
 

4
9

4
1

2
 

7
1

3
2

N
 

1
5

5
8

8
N

 
14

10
W

 
tTÏ

 
1

9
 

5
8

4
1N

 
7

4
4

E
 

9
9

0
0

 
1

2
2

5
 

8 
1

0
 

6
5

 
5 

l 
l<v

 
1

5
6

0
5

 
46

9ù
O

N
 

4
9

4
2

8
 

7
1

3
6

N
 

1
5

5
4

5
N

 
1

3
6

4
'11 

C
l)

 

1
9

 
58

 5
 

N
 

72
9ê

. 
9

9
0

0
 

1
2

3
0

 
8 

1
0

 
6

5
 

52
8W

 
1

5
4

7
0

 
4

7
0

8
6

N
 

4
9

5
6

2
 

7
1

4
9

N
 

1
5

4
0

0
N

 
14

73
W

 
►
 

1
9

 
5

9
1

2
N

 
7

1
4

E
 

9
9

0
0

 
1

2
3

5
 

8 
1

0
 

6
5

 
52

5W
 

1
5

1
6

3
 

4
7

4
3

0
N

 
4

9
7

9
4

 
7

2
1

6
N

 
1

5
0

9
5

N
 

14
32

W
 

z 
1

9
 

5
9

2
7

N
 

6
5

9
E

 
9

9
0

0
 

1
2

4
0

 
8 

1
0

 
6

5
 

45
2W

 
1

5
1

7
2

 
4

7
3

8
4

N
 

4
9

7
5

3 
7

2
1

5
N

 
1

5
1

1
7

N
 

12
88

W
 

t:
l 

1
9

 
5

9
4

1
N

 
6

4
4

E
 

9
9

0
0

 
1

2
4

5
 

8 
1

0
 

6
5

 
52

6W
 

1
5

0
4

6
 

4
7

1
7

6
N

 
4

9
5

1
7

 
7

2
1

9
N

 
1

4
9

7
8

N
 

14
22

W
 

..., 
1

9
 

5
9

5
6

N
 

6
2

9
E

 
9

9
0

0
 

1
2

5
0

 
8 

1
0

 
6

5
 

54
7W

 
1

4
9

6
2

 
4

7
3

2
3

N
 

4
9

6
3

2
 

7
2

2
7

N
 

1
4

8
8

6
N

 
15

08
W

 
::i:

: 
1

9
 

6
0

1
1

N
 

6
1

3
E

 
9

9
0

0
 

1
2

5
5

 
8 

1
0

 
6

5
 

55
1W

 
1

4
7

8
7

 
4

7
4

2
1

N
 

4
9

6
7

3
 

7
2

4
1

N
 

1
4

7
1

0
N

 
15

08
W

 
tT

l 

1
9

 
6

0
2

7
N

 
5

5
6

E
 

9
9

0
0

 
1

3
0

0
 

8 
1

0
 

6
5

 
6

0
2W

 
1

4
8

1
5

 
4

7
4

0
7

N
 

4
9

6
6

7
 

7
2

3
9

N
 

1
4

7
3

2
N

 
15

58
W

 
(
)
 

1
9

 
6

0
4

3
N

 
5

3
8

E
 

9
9

0
0

 
1

3
0

5
 

8 
1

0
 

6
5

 
62

6W
 

1
4

6
4

6
 

4
7

6
2

7
N

 
4

9
8

2
8

 
7

2
5

4
N

 
1

4
5

5
4

N
 

16
40

W
 

;0
 

1
9

 
6

0
5

8
N

 
5

2
1

E
 

9
9

0
0

 
1

3
1

0
 

8 
1

0
 

6
5

 
61

9W
 

1
4

5
4

8
 

4
7

6
6

2
N

 
4

9
8

3
3

 
7

3
0

2
N

 
1

4
4

6
0

1
\ 

16
02

W
 

tT
l 

tT
l 

1
9

 
6

1
1

4
N

 
5

0
3

E
 

9
9

0
0

 
1

3
1

5
 

8 
1

0
 

6
5

 
64

3W
 

1
4

4
7

1
 

4
7

6
8

6
N

 
4

9
8

3
3

 
7

3
0

7
N

 
1

4
3

7
2

N
 

16
94

W
 

z 
1

9
 

6
1

2
9

N
 

4
4

5
Ë

 
9

9
8

0
 

1
3

2
0

 
8 

1
0

 
6

5
 

70
2W

 
1

4
2

6
5

 
4

7
8

2
5

N
 

4
9

9
0

7
 

7
3

2
4

N
 

1
4

1
5

8
N

 
17

45
W

 
r 

1
9

 
6

1
4

4
N

 
4

2
7

 
9

9
 

0 
1

3
2

5
 

8 
1

0
 

6
5

 
74

9W
 

1
4

2
4

5
 

4
7

9
5

6
N

 
5

0
0

2
7

 
7

3
2

7
N

 
14

11
21

': 
19

37
W

 
►
 

1
9

 
6

1
2

0
N

 
4

0
3

E
 

9
9

0
0

 
1

3
4

5
 

8 
1

0
 

6
5

 
72

3W
 

1
4

5
4

6
 

4
7

7
6

9
N

 
4

9
9

3
5

 
7

3
0

4
N

 
1

4
4

2
6

N
 

18
68

W
 

z 
1

9
 

6
1

0
2

N
 

4
2

6
E

 
9

9
0

0
 

1
3

5
0

 
8 

1
0

 
6

5
 

70
6W

 
1

4
5

5
1

 
4

7
6

4
2

N
 

4
9

8
1

5
 

7
3

0
1

N
 

14
44

01
': 

17
99

W
 

c:,
 

1
9

 
6

0
4

3
N

 
4

4
8

E
 

9
9

0
0

 
1

3
5

5
 

8 
1

0
 

6
5

 
65

0W
 

1
4

6
1

4
 

4
7

5
9

2
N

 
4

9
7

8
5

 
7

2
5

6
N

 
1

4
5

1
1

N
 

17
37

W
 

C
l)

 

1
9

 
6

0
2

5
N

 
5

0
9

E
 

9
9

0
0

 
1

4
0

0
 

8 
1

0
 

6
5

 
64

7W
 

1
4

7
4

2
 

4
7

4
8

9
N

 
4

9
7

2
4

 
7

2
4

5
N

 
1

4
6

3
9

N
 

17
41

W
 

tr1
 

1
9

 
6

0
0

7
N

 
5

2
9

E
 

9
9

0
0

 
1

4
0

5
 

8 
1

0
 

6
5

 
61

6W
 

1
4

9
2

5
 

4
7

2
9

9
N

 
4

9
5

9
8

 
7

2
2

9
N

 
1

4
8

3
5

N
 

16
30

W
 

►
 

1
9

 
5

9
4

8
N

 
5

4
9

E
 

9
9

0
0

 
1

4
1

0
 

8 
1

0
 

6
5

 
55

1W
 

1
5

0
3

6
 

4
7

2
2

8
N

 
4

9
5

6
4

 
7

2
2

0
N

 
1

4
9

5
8

N
 

15
32

W
 

1
9

 
5

9
3

0
N

 
6

1
1

E
 

9
9

0
0

 
1

4
1

5
 

8 
1

0
 

6
5

 
53

6W
 

1
5

1
6

0
 

4
7

0
8

5
N

 
4

9
4

6
6

 
7

2
0

9
N

 
1

5
0

8
8

N
 

14
80

W
 

1
9

 
5

9
1

1
N

 
6

3
2

E
 

9
9

0
0

 
1

4
2

0
 

8 
1

0
 

6
5

 
52

~W
 

P
3

o
6

 
47

"o
/0

6N
 

4
9

5
3

4
 

7
1

5
9

N
 

1
5

2
5

0
N

 
l4

27
W

 
1

9
 

5
8

5
2

N
 

6
5

3
E

 
9

9
0

0
 

4
2

5
 

8 
1

0
 

6
5

 
4

2
 

W
 

6
0

 
3 

4
6

 
26

N
 

4
9

3
9

0
 

7
1

0
6

N
 

1
5

9
5

6
N

 
23

1W
 

1
9

 
5

8
3

3
N

 
7

1
2

E
 

9
9

0
0

 
1

4
3

0
 

8 
1

0
 

6
5

 
42

3W
 

1
5

5
2

2
 

4
7

0
8

2
N

 
4

9
5

7
5

 
7

1
4

5
N

 
1

5
4

7
7

N
 

11
85

W
 

1
9

 
5

8
1

4
N

 
7

3
1

E
 

9
9

0
0

 
1

4
3

5
 

8 
1

0
 

6
5

 
52

8W
 

1
5

7
3

1
 

4
6

8
2

3
N

 
4

9
3

9
5

 
7

1
2

6
N

 
1

5
6

5
9

N
 

14
97

W
 

1
9

 
5

7
5

5
N

 
7

5
0

E
 

9
9

0
0

 
1

4
4

0
 

8 
1

0
 

6
5

 
40

9W
 

1
6

1
1

5
 

4
6

7
0

3
N

 
4

9
4

0
5

 
7

0
5

8
N

 
1

6
0

7
3

N
 

11
69

W
 

1
9

 
5

7
3

5
N

 
8

1
0

E
 

9
9

0
0

 
1

4
4

5
 

8 
1

0
 

6
5

 
35

6W
 

1
6

1
1

7
 

4
6

4
7

9
N

 
4

9
1

9
4

 
7

0
5

3
N

 
1

6
0

8
0

N
 

11
03

W
 

1
9

 
5

7
1

5
N

 
8

2
9

E
 

9
9

0
0

 
1

4
5

0
 

8 
1

0
 

6
5

 
44

8W
 

1
6

1
1

1
 

4
6

3
9

1
N

 
4

9
1

0
9

 
7

0
5

1
N

 
1

6
0

5
5

N
 

13
49

W
 

1
9

 
5

6
5

4
N

 
8

4
7

E
 

9
9

0
0

 
1

4
5

5
 

8 
1

0
 

6
5

 
42

5W
 

1
6

3
7

4
 

4
6

2
9

4
N

 
4

9
1

0
4

 
7

0
3

1
N

 
1

6
3

2
5

N
 

12
60

W
 

1
9

 
5

6
3

4
N

 
9

0
4

E
 

9
9

0
0

 
1

5
0

0
 

8 
1

0
 

6
5

 
35

6W
 

1
6

5
6

7
 

4
6

0
5

5
N

 
4

8
9

4
4

 
7

0
1

3
N

 
1

6
5

2
8

N
 

11
37

W
 

1
9

 
5

6
1

6
N

 
9

2
0

E
 

9
9

0
0

 
1

5
0

5
 

8 
1

0
 

6
5

 
34

0W
 

1
6

7
2

7
 

4
6

0
0

8
N

 
4

8
9

5
4

 
7

0
0

1
N

 
1

6
6

9
3

N
 

10
72

W
 

1
9

 
5

5
5

8
N

 
9

3
6

E
 

9
9

0
0

 
1

5
1

0
 

8 
1

0
 

6
5

 
4

0
0W

 
1

6
7

0
4

 
4

5
7

1
7

N
 

4
8

6
7

3
 

6
9

5
6

N
 

1
6

6
6

3
N

 
11

65
W

 
1

9
 

5
5

4
0

N
 

9
5

2
E

 
9

9
0

0
 

1
5

1
5

 
8 

1
0

 
6

5
 

35
6W

 
1

6
8

3
0

 
4

5
8

8
5

N
 

4
8

8
7

4
 

6
9

5
1

N
 

1
6

7
9

1
N

 
11

53
W

 
1

9
 

5
5

2
1

N
 

1
0

0
7

E
 

9
9

0
0

 
1

5
2

0
 

8 
1

0
 

6
5

 
31

7W
 

1
7

0
8

3
 

4
5

6
6

3
N

 
4

8
7

5
4

 
6

9
2

9
N

 
1

7
0

5
4

N
 

98
1W

 
1

9
 

5
5

0
2

N
 

1
0

2
1

E
 

9
9

0
0

 
1

5
2

5
 

8 
1

0
 

6
5

 
25

1W
 

1
7

2
5

5
 

4
5

5
2

3
N

 
4

8
6

8
3

 
6

9
1

4
N

 
1

7
2

3
3

N
 

85
9W

 
2

1
 

6
2

2
1

N
 

2
7

4
2

E
 

1
2

0
0

0
 

7
3

5
 

1
1

 
1

0
 

6
5

 
6

1
4

E
 

1
4

0
7

0
 

4
9

3
1

9
N

 
5

1
2

8
6

 
7

4
0

5
N

 
1

3
9

8
6

N
 

1
5

2
9

E
 

.....
 

2
1

 
6

2
1

2
N

 
2

7
0

1
E

 
1

2
0

0
0

 
7

4
0

 
1

1
 

1
0

 
6

5
 

6
0

3
E

 
1

4
0

5
3

 
4

9
1

6
8

N
 

5
1

1
3

7
 

7
4

0
3

N
 

1
3

9
7

4
N

 
1

4
8

0
E

 
-"'

 
21

 
6

2
0

4
N

 
2

6
1

9
E

 
1

2
0

0
0

 
7

4
5

 
1

1
 

1
0

 
6

5
 

5
2

8
E

 
1

4
1

8
2

 
4

9
0

9
3

N
 

5
1

1
0

1
 

7
3

5
3

N
 

1
4

1
1

7
N

 
1

3
5

0
E

 
'Ô

 



FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

DA
 

M
O 

Y
R

 
D

 
H

 
l 

F 
I 

X
 

y 
V

, 

21
 

6
1

5
5

N
 

2
5

3
9

E
 

1
2

0
0

0
 

7
5

0
 

11
 

1
0

 
6

5
 

5
1

1
E

 
1

4
1

7
5

 
4

9
0

1
7

N
 

5
1

0
2

6
 

7
3

5
2

N
 

1
4

1
1

7
N

 
1

2
8

1
E

 
0 

21
 

6
1

4
5

N
 

2
4

5
8

E
 

1
2

0
0

0
 

7
5

5
 

11
 

10
 

6
5

 
4

4
7

E
 

1
4

5
4

5
 

4
9

0
4

4
N

 
5

1
1

5
6

 
7

3
2

9
N

 
1

4
4

9
5

N
 

1
2

1
3

E
 

21
 

6
1

3
6

N
 

2
4

1
8

E
 

1
2

0
0

0
 

8
0

0
 

11
 

1
0

 
6

5
 

4
4

3
E

 
1

4
~

4
7

 
4

8
6

8
9

N
 

5
0

8
1

5
 

7
3

2
2

N
 

1
4

4
9

8
N

 
1

1
9

5
E

 
21

 
6

1
2

7
N

 
2

3
3

9
E

 
1

2
0

0
0

 
8

0
5

 
11

 
10

 
6

5
 

3
5

8
E

 
1

4
4

6
1

 
4

8
4

7
4

N
 

5
0

5
8

5
 

7
3

2
3

N
 

1
4

4
2

7
N

 
9

9
9

E
 

21
 

6
1

1
7

N
 

2
3

0
0

E
 

1
2

0
0

0
 

8
1

0
 

11
 

1
0

 
6

5
 

3
2

5
E

 
1

4
2

6
1

 
4

8
5

1
2

N
 

5
0

5
6

5
 

7
3

3
7

N
 

1
4

2
3

5
N

 
85

1E
 

21
 

6
1

0
8

N
 

2
2

2
2

E
 

1
2

0
0

0
 

8
1

5
 

11
 

1
0

 
6

5
 

3
4

7
E

 
1

4
4

5
3

 
4

8
4

4
5

N
 

5
0

5
5

5
 

7
3

2
3

N
 

1
4

4
2

2
N

 
9

5
5

E
 

21
 

6
0

5
8

N
 

2
1

4
2

E
 

1
2

0
0

0
 

8
2

0
 

11
 

1
0

 
6

5
 

2
4

8
E

 
1

4
6

5
5

 
4

8
2

2
7

N
 

5
0

4
0

4
 

7
3

0
6

N
 

1
4

6
3

7
N

 
7

1
5

E
 

21
 

6
0

5
0

N
 

2
1

0
2

E
 

1
2

0
0

0
 

8
2

5
 

11
 

1
0

 
6

5
 

1
5

8
E

 
1

4
6

5
4

 
4

8
1

5
5

N
 

5
0

3
3

5
 

7
3

0
4

N
 

1
4

6
4

5
N

 
5

0
4

E
 

21
 

6
0

3
9

N
 

2
0

2
4

E
 

1
2

0
0

0
 

8
3

0
 

11
 

10
 

6
5

 
5 

OE
 

1
4

6
0

3
 

4
8

5
6

7
N

 
5

0
7

1
5

 
7

3
1

6
N

 
1

4
6

0
2

N
 

2
1

2
E

 
21

 
6

0
2

8
N

 
1

9
4

6
E

 
1

2
0

0
0

 
8

3
5

 
1

1
 

1
0

 
6

5
 

l3
0

E
 

1
4

9
9

0
 

4
8

6
1

8
N

 
5

0
8

7
6

 
7

2
5

2
N

 
1

4
9

8
5

N
 

3
9

4
E

 
21

 
6

0
1

7
N

 
1

9
0

8
E

 
1

2
0

0
0

 
8

4
0

 
1

1
 

10
 

6
5

 
2

0
8

E
 

1
5

0
1

2
 

4
8

2
4

3
N

 
5

0
5

2
5

 
7

2
4

3
N

 
1

5
0

0
2

N
 

5
5

9
E

 
21

 
6

0
0

6
N

 
1

8
3

1
E

 
1

2
0

0
0

 
8

4
5

 
11

 
1

0
 

6
5

 
1

1
3

E
 

1
5

0
7

4
 

4
7

9
8

2
N

 
5

0
2

9
5

 
7

2
3

4
N

 
1

5
0

7
1

N
 

3
2

0
E

 
21

 
5

9
5

5
N

 
1

7
5

4
E

 
1

2
0

0
0

 
8

5
0

 
1

1
 

10
 

6
5

 
lO

O
E

 
1

5
2

0
2

 
4

7
7

3
2

N
 

5
0

0
9

5
 

7
2

2
0

N
 

1
5

2
0

0
N

 
2

6
6

E
 

21
 

5
9

4
3

N
 

1
7

2
2

E
 

1
2

0
0

0
 

8
5

5
 

11
 

1
0

 
6

5
 

28
E

 
1

5
1

8
7

 
4

7
4

4
2

N
 

4
9

8
1

3
 

7
2

1
5

N
 

1
5

1
8

7
N

 
1

2
3

E
 

21
 

5
9

4
7

N
 

1
6

5
0

E
 

1
2

0
0

0
 

9
1

5
 

11
 

1
0

 
6

5
 

9E
 

1
5

1
5

7
 

4
7

4
9

8
N

 
4

9
8

5
8

 
7

2
1

8
N

 
1

5
1

5
7

N
 

39
E

 
21

 
5

9
5

9
N

 
1

6
4

0
E

 
1

2
0

0
0

 
9

2
0

 
1

1
 

1
0

 
6

5
 

lW
 

1
5

0
9

8
 

4
7

6
1

2
N

 
4

9
9

4
8

 
7

2
2

4
N

 
1

5
0

9
8

N
 

3W
 

21
 

6
0

1
2

N
 

1
6

3
1

E
 

1
2

0
0

0
 

9
2

5
 

11
 

1
0

 
6

5
 

8E
 

1
5

0
0

1
 

4
7

6
5

8
N

 
4

9
9

6
3

 
7

2
3

2
N

 
1

5
0

0
1

N
 

34
E

 
21

 
6

0
2

6
N

 
1

6
2

1
E

 
1

2
0

0
0

 
9

3
0

 
1

1
 

1
0

 
6

5
 

3W
 

1
4

 7
7

9
 

4
7

7
2

8
N

 
4

9
9

6
4

 
7

2
4

8
N

 
1

4
7

7
9

N
 

12
W

 
21

 
6

0
4

0
N

 
1

6
1

0
E

 
1

2
0

0
0

 
9

3
5

 
11

 
1

0
 

6
5

 
19

W
 

1
4

7
9

4
 

4
7

6
7

6
N

 
4

9
9

1
8

 
7

2
4

6
N

 
1

4
7

9
4

N
 

83
W

 
21

 
6

0
5

4
N

 
1

6
0

0
E

 
1

2
0

0
0

 
9

4
0

 
11

 
1

0
 

6
5

 
36

W
 

1
4

6
9

7
 

4
7

8
8

8
N

 
5

0
0

9
3

 
7

2
5

6
N

 
1

4
6

9
6

N
 

15
3W

 
21

 
6

1
0

8
N

 
1

5
4

9
E

 
1

2
0

0
0

 
9

4
5

 
1

1
 

1
0

 
6

5
 

53
W

 
1

4
5

6
1

 
4

7
8

9
3

N
 

5
0

0
5

8
 

7
3

0
5

N
 

1
4

5
6

0
N

 
22

4W
 

21
 

6
1

2
2

N
 

1
5

3
8

E
 

1
2

0
0

0
 

9
5

0
 

11
 

1
0

 
6

5
 

46
W

 
1

4
4

9
9

 
4

8
0

5
9

N
 

5
0

1
9

8
 

7
3

1
3

N
 

1
4

4
9

8
N

 
19

4W
 

21
 

6
1

~
6

N
 

1
5

2
6

~
 

B
o

o
o

 
9

5
5

 
11

 
1

0
 

6
5

 
lH

~ 
1

4
3

1
4

 
4

8
1

3
5

N
 

5
0

2
J8

 
7

3
2

6
N

 
1

4
3

1
0

N
 

34
1W

 
"t

l 
21

 
6

1
 

O
N

 
1

5
1

4
 

0
0

0
 

1
0

0
0

 
11

 
10

 
6

5
 

4
2

9
1

 
4

8
1

5
3

N
 

5
0

2
 

9 
7

3
2

8
N

 
1

4
2

8
6

N
 

39
0W

 
C

: 
21

 
6

2
0

5
N

 
1

5
0

2
E

 
1

2
0

0
0

 
1

0
0

5
 

1
1

 
1

0
 

6
5

 
22

8W
 

1
4

1
3

9
 

4
8

4
4

8
N

 
5

0
4

6
9

 
7

3
4

4
N

 
1

4
1

2
6

N
 

61
0W

 
0

:,
 

21
 

6
2

1
9

N
 

l4
5

0
E

 
1

2
0

0
0

 
1

0
1

0
 

11
 

1
0

 
6

5
 

23
5W

 
1

4
0

3
1

 
4

8
4

5
8

N
 

5
0

4
4

9
 

7
3

5
1

N
 

1
4

0
1

6
N

 
63

1W
 

I""
' 

21
 

6
2

3
4

N
 

1
4

3
7

E
 

1
2

0
0

0
 

1
0

1
5

 
11

 
10

 
6

5
 

25
4W

 
1

3
8

2
2

 
4

8
7

0
6

N
 

5
0

6
2

9
 

7
4

0
9

N
 

1
3

8
0

4
N

 
69

9W
 

ri
 

21
 

6
2

4
9

N
 

1
4

2
4

E
 

1
2

0
0

0
 

1
0

2
0

 
11

 
1

0
 

6
5

 
30

7W
 

1
3

7
1

1
 

4
8

8
1

0
N

 
5

0
6

9
9

 
7

4
1

9
N

 
1

3
6

9
1

N
 

74
7W

 
>

 
2

1
 

6
3

0
4

N
 

1
4

1
0

E
 

1
2

0
0

0
 

1
0

2
5

 
11

 
1

0
 

6
5

 
20

3W
 

1
3

7
1

8
 

4
8

8
5

5
N

 
5

0
7

4
4

 
7

4
1

9
N

 
1

3
7

0
9

N
 

49
0W

 
-l

 
21

 
6

3
1

8
N

 
l3

5
6

E
 

1
2

0
0

0
 

10
 3

0 
1

1
 

1
0

 
6

5
 

14
0W

 
1

3
6

2
1

 
4

9
0

5
3

N
 

5
0

9
0

9
 

7
4

2
9

N
 

1
3

6
1

5
N

 
39

8W
 

ô 
2

1
 

6
3

3
3

N
 

1
3

4
2

E
 

1
2

0
0

0
 

10
 3

5
 

1
1

 
1

0
 

6
5

 
14

3W
 

1
3

3
1

8
 

4
9

0
5

8
N

 
5

0
8

3
4

 
7

4
4

9
N

 
1

3
3

1
2

N
 

40
0W

 
z 

21
 

6
3

4
8

N
 

l3
2

8
E

 
1

2
0

0
0

 
1

0
4

0
 

1
1

 
1

0
 

6
5

 
13

4W
 

1
3

3
8

9
 

4
9

0
3

4
N

 
5

0
8

2
9

 
7

4
4

4
N

 
1

3
3

8
4

N
 

36
5W

 
V

, 

21
 

6
4

0
2

N
 

1
3

1
3

E
 

1
2

0
0

0
 

1
0

4
5

 
11

 
1

0
 

6
5

 
14

2W
 

1
3

2
8

5
 

4
9

1
3

5
N

 
5

0
9

0
0

 
7

4
5

2
N

 
1

3
2

7
9

N
 

39
6W

 
0 

21
 

6
4

1
7

N
 

1
2

5
8

E
 

1
2

0
0

0
 

1
0

5
0

 
1

1
 

1
0

 
6

5
 

15
2W

 
1

3
1

0
5

 
4

9
1

4
2

N
 

5
0

8
6

0
 

7
5

0
4

N
 

1
3

0
9

8
N

 
42

6W
 

'T1
 

21
 

6
4

3
3

N
 

1
2

4
2

E
 

1
2

0
0

0
 

1
0

5
5

 
1

1
 

1
0

 
6

5
 

15
5W

 
1

2
9

7
5

 
4

9
0

7
3

N
 

5
0

7
6

0
 

7
5

1
1

N
 

1
2

9
6

7
N

 
43

5W
 

-
l 

21
 

6
4

4
8

N
 

1
2

2
 7

E 
1

2
0

0
0

 
1

1
0

0
 

1
1

 
1

0
 

6
5

 
21

1W
 

1
2

9
2

7
 

4
9

0
5

9
N

 
5

0
7

3
4

 
7

5
1

4
N

 
1

2
9

1
7

N
 

49
3W

 
::i

: 
2

1
 

6
5

0
3

N
 

1
2

1
1

E
 

1
2

0
0

0
 

1
1

0
5

 
1

1
 

1
0

 
6

5
 

23
9W

 
1

2
8

7
8

 
4

9
1

0
8

N
 

5
0

7
6

9
 

7
5

1
8

N
 

1
2

8
6

4
N

 
59

7W
 

r,
, 

21
 

6
5

1
8

N
 

1
1

5
4

E
 

1
2

0
0

0
 

1
1

1
0

 
11

 
1

0
 

6
5

 
23

1W
 

1
2

7
5

0
 

4
9

1
2

0
N

 
5

0
7

4
8

 
7

5
2

7
N

 
1

2
7

3
8

N
 

55
9W

 
0 

21
 

6
5

3
3

N
 

1
1

3
8

E
 

1
2

0
0

0
 

1
1

1
5

 
1

1
 

1
0

 
6

5
 

25
4W

 
1

2
7

5
4

 
4

9
1

3
0

N
 

5
0

7
5

9
 

7
5

2
7

N
 

1
2

7
3

8
N

 
64

4W
 

0 
21

 
6

5
4

7
N

 
1

1
2

0
E

 
1

2
0

0
0

 
1

1
2

0
 

1
1

 
1

0
 

6
5

 
24

7W
 

1
2

6
5

2
 

4
9

2
5

0
N

 
5

0
8

4
9

 
7

5
3

6
N

 
1

2
6

3
7

N
 

61
5W

 
:::: 

21
 

6
5

1
7

N
 

1
0

5
9

E
 

1
2

0
0

0
 

1
1

3
5

 
1

1
 

1
0

 
6

5
 

41
7W

 
1

2
8

5
6

 
4

9
1

2
1

N
 

5
0

7
7

6
 

7
5

2
0

N
 

1
2

8
2

0
N

 
96

1W
 

z 
21

 
6

4
5

6
N

 
ll

2
2

E
 

1
1

9
0

0
 

1
1

4
0

 
11

 
1

0
 

6
5

 
32

0W
 

1
3

0
6

1
 

4
9

0
3

2
N

 
5

0
7

4
1

 
7

5
0

5
N

 
1

3
0

3
9

N
 

76
0W

 
ô 

21
 

6
4

3
7

N
 

ll
4

4
E

 
1

1
9

0
0

 
1

1
4

5
 

1
1

 
1

0
 

6
5

 
25

2W
 

1
3

0
8

8
 

4
8

8
9

9
N

 
5

0
6

2
0

 
7

5
0

 lN
 

1
3

0
7

1
N

 
65

4W
 

21
 

6
4

1
8

N
 

1
2

0
6

E
 

1
1

9
0

0
 

1
1

5
0

 
1

1
 

1
0

 
6

5
 

21
9W

 
1

3
1

3
5

 
4

8
9

9
0

N
 

5
0

7
2

1
 

7
4

5
9

N
 

1
3

1
2

4
N

 
53

0W
 

z 
2

1
 

6
3

5
8

N
 

1
2

2
6

E
 

1
1

9
0

0
 

1
1

5
5

 
1

1
 

1
0

 
6

5
 

20
3W

 
1

3
2

2
1

 
4

9
0

0
9

N
 

5
0

7
6

1
 

7
4

5
4

N
 

1
3

2
1

2
N

 
47

4W
 

0 
21

 
6

3
3

7
N

 
1

2
4

6
E

 
1

1
9

0
0

 
1

2
0

0
 

1
1

 
1

0
 

6
5

 
20

8W
 

1
3

3
7

1
 

4
9

0
4

1
N

 
5

0
8

3
1

 
7

4
4

5
N

 
1

3
3

6
2

N
 

49
6W

 
0

:,
 

V
, 

H
 

6
3

1
7

N
 

1
3

0
6

E
 

1
1

9
0

0
 

1
2

0
5

 
1

1
 

18 
6

5
 

H
6

~
 

l3
5

0
0

 
4

8
9

3
2

N
 

5
8

7
6

0
 

7
4

3
5

N
 

1
3

4
9

1
N

 
51

8w
 

r,
, 

6
2

5
7

N
 

1
3

2
6

E
 

1
1

9
0

0
 

1
2

1
0

 
1

1
 

6
5

 
3

6
9

9
 

4
8

9
3

9
N

 
5 

8
2

 
7

4
2

2
N

 
1

3
6

8
9

N
 

5 
9W

 
;:o

 
21

 
6

2
3

7
N

 
1

3
4

6
E

 
1

1
9

0
0

 
1

2
1

5
 

1
1

 
1

0
 

6
5

 
15

1W
 

1
3

8
0

8
 

4
8

8
1

5
N

 
5

0
7

3
0

 
7

4
1

2
N

 
1

3
8

0
1

N
 

44
4W

 
<

 
21

 
6

2
1

6
N

 
1

4
0

6
E

 
1

1
9

0
0

 
1

2
2

0
 

11
 

1
0

 
6

5
 

2Ô
4W

 
1

3
9

8
4

 
4

8
8

9
0

N
 

5
0

8
5

1
 

7
4

0
2

N
 

1
3

9
7

4
N

 
54

4W
 

>
 

21
 

6
1

5
6

N
 

1
4

2
5

E
 

1
1

9
0

0
 

iz
2

5
 

1
1

 
1

0
 

6
5

 
2 

8W
 

1
4

3
4

7
 

4
8

5
9

8
N

 
5

0
6

7
1

 
7

3
3

3
N

 
1

4
3

3
7

N
 

53
3W

 
-
l 

21
 

6
1

3
4

N
 

1
4

4
3

E
 

1
1

9
0

0
 

2
3

0
 

1
1

 
1

0
 

6
5

 
24

3W
 

1
4

3
3

4
 

4
8

2
9

8
N

 
5

0
3

8
0

 
7

3
2

8
N

 
1

4
3

1
8

N
 

68
0W

 
0 ;:o

 
21

 
6

1
1

3
N

 
1

5
0

1
E

 
1

1
9

0
0

 
1

2
3

5
 

1
1

 
1

0
 

6
5

 
23

0W
 

1
4

4
1

0
 

4
8

1
6

0
N

 
5

0
2

7
0

 
7

3
2

1
N

 
1

4
3

9
6

N
 

63
1W

 
-< 

21
 

6
0

5
1

N
 

1
5

1
9

E
 

1
1

9
0

0
 

1
2

4
0

 
1

1
 

1
0

 
6

5
 

13
7W

 
1

4
6

8
7

 
4

7
9

7
2

N
 

5
0

1
7

0
 

7
2

5
9

N
 

1
4

6
8

2
N

 
41

5W
 

2
1

 
6

0
3

0
N

 
1

5
3

7
E

 
1

1
9

0
0

 
1

2
4

5
 

1
1

 
1

0
 

6
5

 
12

0W
 

1
4

7
3

8
 

4
7

7
6

7
N

 
4

9
9

8
9

 
7

2
5

1
N

 
1

4
7

3
3

N
 

34
4W

 
21

 
6

0
0

8
N

 
1

5
5

2
E

 
1

1
9

0
0

 
1

2
5

0
 

1
1

 
10

 
6

5
 

35
W

 
1

4
8

7
1

 
4

7
7

6
8

N
 

5
0

0
3

0
 

7
2

4
2

N
 

1
4

8
7

0
N

 
15

0W
 

21
 

5
9

4
7

N
 

1
6

0
8

E
 

1
1

9
0

0
 

1
2

5
5

 
11

 
1

0
 

6
5

 
44

W
 

1
5

0
5

5
 

4
7

7
1

0
N

 
5

0
0

2
9

 
7

2
2

9
N

 
1

5
0

5
4

N
 

19
1W

 
21

 
5

9
2

6
N

 
l6

2
3

E
 

1
1

9
0

0
 

1
3

0
0

 
1

1
 

1
0

 
6

5
 

29
W

 
1

5
3

5
3

 
4

7
6

0
5

N
 

5
0

0
2

0
 

7
2

0
8

N
 

1
5

3
5

2
N

 
13

0W
 

2
1

 
5

9
0

5
N

 
1

6
3

8
E

 
1

1
9

0
0

 
1

3
0

5
 

H
 

1
0

 
6

5
 

14
W

 
1

5
4

2
9

 
4

7
1

6
9

N
 

4
9

6
2

9
 

7
1

~
3

N
 

1
5

4
2

9
N

 
6~
~ 

2
1

 
5

8
4

4
N

 
1

6
5

4
E

 
1

1
9

0
0

 
1

3
1

0
 

1
0

 
6

5
 

2E
 

1
5

3
4

9
 

4
7

1
8

5
N

 
4

9
6

1
9

 
7

1
 

9N
 

1
5

3
4

9
N

 
21

 
5

8
2

4
N

 
1

7
0

9
E

 
1

1
9

0
0

 
1

3
1

5
 

1
1

 
1

0
 

6
5

 
8W

 
1

5
5

6
2

 
4

7
1

4
7

N
 

4
9

6
4

9
 

7
1

4
4

N
 

1
5

5
6

2
N

 
34

W
 

2
1

 
5

8
0

3
N

 
1

7
2

4
E

 
1

1
9

0
0

 
1

3
2

0
 

1
1

 
1

0
 

6
5

 
1

9
E

 
1

5
5

0
9

 
4

7
4

7
2

N
 

4
9

9
4

1
 

7
1

5
4

N
 

1
5

5
0

9
N

 
8

7
E

 
2

1
 

5
7

4
1

N
 

l 
7

3
8

E
 

1
1

9
0

0
 

1
3

2
5

 
1

1
 

1
0

 
6

5
 

3
9

E
 

1
6

1
4

6
 

4
7

1
4

0
N

 
4

9
8

2
9

 
7

1
0

6
N

 
1

6
1

4
5

N
 

1
8

2
E

 
21

 
5

7
1

9
N

 
1

7
5

2
E

 
1

1
9

0
0

 
1

3
3

0
 

1
1

 
1

0
 

6
5

 
7W

 
1

6
1

2
3

 
4

6
8

4
1

N
 

4
9

5
3

8
 

7
1

0
0

N
 

1
6

1
2

3
N

 
30

W
 

21
 

5
6

5
7

N
 

1
8

0
6

E
 

1
1

9
0

0
 

1
3

3
5

 
11

 
1

0
 

6
5

 
ll

W
 

1
6

3
0

3
 

4
6

8
4

3
N

 
4

9
5

9
9

 
7

0
4

9
N

 
1

6
3

0
3

N
 

52
W

 
21

 
5

7
0

5
N

 
1

8
4

4
E

 
1

1
9

0
0

 
1

3
5

5
 

11
 

1
0

 
6

5
 

1
1

8
E

 
1

6
3

6
3

 
4

6
5

4
3

N
 

4
9

3
3

6
 

7
0

3
8

N
 

1
6

3
5

9
N

 
3

7
1

E
 

21
 

5
7

2
0

N
 

1
8

3
3

E
 

1
1

9
0

0
 

1
4

0
0

 
H

 
t8 

6
5

 
4

9
f 

1
6

6
4

4
 

4
6

7
5

6
N

 
4

9
5

2
6

 
7

0
4

4
N

 
l6

ô
4

3
N

 
î3

4
E

 
21

 
5

7
3

4
N

 
1

8
2

2
E

 
1

1
9

0
0

 
1

4
0

5
 

6
5

 
3

2
 

6 
4

5
 

4
6

9
3

 
N

 
4

9
5

9
7

 
7

1
0

8
N

 
6 

4
4

N
 

4
8

E
 

2
1

 
5

7
4

9
N

 
1

8
1

2
E

 
1

1
9

0
0

 
1

4
1

0
 

1
1

 
1

0
 

6
5

 
32

E
 

1
5

9
4

0
 

4
6

9
7

6
N

 
4

9
6

0
7

 
7

1
1

5
N

 
1

5
9

3
9

N
 

1
5

0
E

 
2

1
 

5
8

0
3

N
 

1
8

0
1

E
 

1
1

9
0

0
 

1
4

1
5

 
11

 
1

0
 

6
5

 
22

E
 

1
5

7
2

8
 

4
7

1
5

2
N

 
4

9
7

0
6

 
7

1
3

3
N

 
1

5
7

2
8

N
 

98
E

 
21

 
5

8
1

9
N

 
1

7
5

1
E

 
1

1
9

0
0

 
1

4
2

0
 

1
1

 
1

0
 

6
5

 
17

E
 

1
5

7
5

5
 

4
7

3
3

4
N

 
4

9
8

8
7

 
7

1
3

5
N

 
1

5
7

5
5

N
 

78
E

 
21

 
5

8
3

5
N

 
l7

4
0

E
 

1
1

9
0

0
 

1
4

2
5

 
1

1
 

1
0

 
6

5
 

30
E

 
1

5
5

0
1

 
4

7
3

3
4

N
 

4
9

8
0

7
 

7
1

5
2

N
 

1
5

5
0

0
N

 
1

3
5

E
 

21
 

5
8

5
1

N
 

1
7

2
9

E
 

1
1

9
0

0
 

1
4

3
0

 
11

 
1

0
 

6
5

 
lE

 
1

5
4

4
0

 
4

7
1

2
1

N
 

4
9

5
8

6
 

7
1

5
1

N
 

1
5

4
4

0
N

 
4E

 
21

 
5

9
0

8
N

 
1

7
1

8
E

 
1

1
9

0
0

 
1

4
3

5
 

1
1

 
1

0
 

6
5

 
38

E
 

1
5

4
8

7
 

4
7

1
5

3
N

 
4

9
6

3
1

 
7

1
4

9
N

 
1

5
4

8
6

N
 

1
7

2
E

 
21

 
5

9
2

4
N

 
1

7
0

7
E

 
1

1
9

0
0

 
1

4
4

0
 

11
 

1
0

 
6

5
 

1
5

E
 

1
5

4
7

1
 

4
7

3
8

8
N

 
4

9
8

4
7

 
7

1
5

5
N

 
1

5
4

7
Ô

N
 

65
E

 
21

 
5

9
1

5
N

 
1

5
5

6
E

 
1

1
9

0
0

 
1

5
0

0
 

1
1

 
1

0
 

6
5

 
35

W
 

1
5

4
1

1
 

4
7

3
8

 
N

 
4

9
8

2
3

 
7

1
5

9
N

 
1

5
4

1
 

N
 

15
6W

 
2

1
 

5
9

0
4

N
 

1
5

2
0

E
 

1
1

9
0

0
 

1
5

0
5

 
11

 
1

0
 

6
5

 
28

W
 

1
5

4
0

2
 

4
7

2
3

6
N

 
4

9
6

8
3

 
7

1
5

6
N

 
1

5
4

0
1

N
 

12
4W

 
21

 
5

8
5

3
N

 
l4

4
5

E
 

1
1

9
0

0
 

1
5

1
0

 
1

1
 

1
0

 
6

5
 

40
W

 
1

5
4

8
9

 
4

7
2

6
0

N
 

4
9

7
3

3
 

7
1

5
1

N
 

1
5

4
8

8
N

 
17

8W
 

21
 

5
8

4
2

N
 

1
4

1
1

E
 

1
1

9
0

0
 

1
5

1
5

 
1

1
 

1
0

 
6

5
 

13
9W

 
1

5
4

9
5

 
4

6
9

8
3

N
 

4
9

4
7

2
 

7
1

4
5

N
 

1
5

4
8

8
N

 
44

4W
 



... ,
 . .,.

,,
, 

~
"'

 
.....

.....
.. 

,
~
~
 

,l
,4

•
-;

N
• 

, 
,
♦

,
t
l
'
§
N
 

...
...

. 
l,o

...
, 

-
-
-

FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

DA
 

M
O 

Y
R

 
D

 
H

 
z 

F 
I 

X
 

y 

21
 

5
8

3
1

N
 

1
3

3
6

E
 

1
1

9
0

0
 

1
5

2
0

 
11

 
1

0
 

6
5

 
14

4W
 

1
5

7
7

1
 

4
6

9
6

5
N

 
4

9
5

4
2

 
7

1
2

6
N

 
1

5
7

6
4

N
 

47
8W

 
21

 
5

8
2

0
N

 
1

3
0

2
E

 
1

1
9

0
0

 
1

5
2

5
 

11
 

1
0

 
6

5
 

2
0

0
w

 
1

5
7

2
2

 
4

6
9

5
0

N
 

4
9

5
1

3
 

7
1

2
9

N
 

1
5

7
1

3
N

 
55

1W
 

21
 

5
8

g
9

N
 

1
2

2
8

E
 

1
1

9
8

0
 

1
5

3
0

 
1

1
 

l8 
6

5
 

~0
4W

 
1

5
6

8
8

 
4

6
8

0
3

N
 

4
9

3
~

~
 

7
1

6
8

N
 

1
5

6
7

8
N

 
56

6W
 

21
 

5
7

 
7N

 
1

1
5

5
E

 
1

1
9

 
0 

1
5

3
5

 
11

 
6

5
 

26
W

 
1

5
9

4
5

 
4

6
6

2
1

N
 

4
9

2
 

7
1

 
7N

 
1

5
9

3
0

N
 

67
6W

 
21

 
5

7
4

6
N

 
1

1
2

1
E

 
1

1
9

0
0

 
1

5
4

0
 

1
1

 
1

0
 

6
5

 
25

8W
 

1
6

0
4

9
 

4
6

5
2

1
N

 
4

9
2

1
2

 
7

0
5

8
N

 
1

6
0

2
7

N
 

83
2W

 
21

 
5

7
3

4
N

 
1

0
4

9
E

 
1

1
9

0
0

 
1

5
4

5
 

1
1

 
1

0
 

6
5

 
32

5W
 

1
6

0
8

2
 

4
6

4
3

6
N

 
4

9
1

4
2

 
7

0
5

4
N

 
1

6
0

5
3

N
 

95
8W

 
2

1
 

5
7

2
2

N
 

1
0

1
6

E
 

1
1

9
0

0
 

1
5

5
0

 
1

1
 

1
0

 
6

5
 

33
3W

 
1

6
1

4
6

 
4

6
4

1
3

N
 

4
9

1
4

1
 

7
0

4
9

N
 

1
6

1
1

5
N

 
10

02
W

 
2

1
 

5
7

0
9

N
 

9
4

4
E

 
1

1
9

0
0

 
1

5
5

5
 

1
1

 
1

0
 

6
5

 
33

8W
 

1
6

1
2

7
 

4
6

3
9

9
N

 
4

9
1

2
2

 
7

0
5

0
N

 
1

6
0

94
N

 
10

23
W

 
21

 
5

6
5

7
N

 
9

1
3

E
 

1
1

9
0

0
 

1
6

0
0

 
1

1
 

1
0

 
6

5
 

35
8W

 
1

6
3

3
5

 
4

6
2

7
3

N
 

4
9

0
7

2
 

7
0

3
3

N
 

1
6

2
9

6
N

 
11

28
W

 
21

 
5

6
4

5
N

 
8

4
3

E
 

1
1

9
0

0
 

1
6

0
5

 
11

 
1

0
 

6
5

 
42

8W
 

1
6

5
8

7
 

4
6

1
5

2
N

 
4

9
0

4
2

 
7

0
1

4
N

 
1

6
5

3
6

N
 

12
93

W
 

21
 

5
6

3
3

N
 

8
1

3
E

 
1

1
9

0
0

 
1

6
1

0
 

11
 

1
0

 
6

5
 

40
3W

 
1

6
5

4
8

 
4

6
0

3
3

N
 

4
8

9
1

6
 

7
0

1
4

N
 

1
6

5
0

6
N

 
11

66
W

 
21

 
5

6
2

0
N

 
7

4
5

E
 

1
1

9
0

0
 

1
6

1
5

 
11

 
1

0
 

6
5

 
40

7W
 

1
6

4
8

1
 

4
5

9
3

9
N

 
4

8
8

0
6

 
7

0
1

6
N

 
1

6
4

3
9

N
 

11
82

W
 

2
1

 
5

6
0

7
N

 
7

1
 7

E 
1

1
9

0
0

 
1

6
2

0
 

11
 

1
0

 
6

5
 

44
7W

 
1

6
7

0
6

 
4

5
7

6
2

N
 

4
8

7
1

6
 

6
9

5
7

N
 

1
6

6
4

8
N

 
13

93
W

 
2

2
 

5
5

1
8

N
 

9
3

1
E

 
1

0
0

0
0

 
9

3
5

 
1

3
 

1
0

 
6

5
 

32
9W

 
1

7
1

7
3

 
4

5
6

6
5

N
 

4
8

7
8

7
 

6
9

2
3

N
 

1
7

1
4

1
N

 
10

42
W

 
2

2
 

5
5

3
4

N
 

9
1

7
E

 
1

0
0

0
0

 
9

4
0

 
1

3
 

10
 

6
5

 
33

1W
 

1
7

0
0

6
 

4
5

8
8

2
N

 
4

8
9

3
2

 
6

9
4

0
N

 
1

6
9

7
4

N
 

10
44

W
 

2
2

 
5

5
4

9
N

 
9

0
3

E
 

1
0

0
0

0
 

9
4

5
 

1
3

 
1

0
 

6
5

 
32

7W
 

1
6

7
3

0
 

4
5

7
2

2
N

 
4

8
6

8
7

 
6

9
5

4
N

 
1

6
7

0
0

N
 

10
07

W
 

2
2

 
5

6
0

5
N

 
8

4
9

E
 

1
0

0
0

0
 

9
5

0
 

1
3

 
1

0
 

6
5

 
34

7W
 

1
6

7
0

2
 

4
5

7
4

8
N

 
4

8
7

0
2

 
6

9
5

7
N

 
1

6
6

6
6

N
 

11
03

W
 

2
2

 
5

6
2

0
N

 
8

3
5

E
 

1
0

0
0

0
 

9
5

5
 

1
3

 
1

0
 

6
5

 
34

9W
 

1
6

6
5

4
 

4
5

9
0

4
N

 
4

8
8

3
2

 
7

0
0

4
N

 
1

6
6

1
7

N
 

11
 l

lW
 

2
2

 
5

6
3

5
N

 
8

2
2

E
 

1
0

0
0

0
 

1
0

0
0

 
1

3
 

1
0

 
6

5
 

35
7W

 
1

6
6

1
3

 
4

6
0

1
4

N
 

4
8

9
2

2
 

7
0

0
9

N
 

1
6

5
7

4
N

 
11

44
W

 
2

2
 

5
6

4
9

N
 

8
0

8
E

 
1

0
0

0
0

 
1

0
0

5
 

1
3

 
10

 
6

5
 

34
7W

 
1

6
4

1
4

 
4

6
1

5
0

N
 

4
8

9
8

2
 

7
0

2
5

N
 

1
6

3
7

8
N

 
10

82
W

 
u

, 
2

2
 

5
7

0
4

N
 

7
5

5
E

 
1

0
0

0
0

 
1

0
1

0
 

1
3

 
1 

(j
 

6
5

 
35

4W
 

1
6

3
7

6
 

4
6

1
3

1
N

 
4

8
9

5
2

 
7

0
2

7
N

 
1

6
3

3
8

N
 

11
15

W
 

C
 

2
2

 
5

7
2

0
N

 
7

4
0

E
 

1
0

0
0

0
 

1
0

1
5

 
1

3
 

1
0

 
6

5
 

43
3W

 
1

6
2

3
9

 
4

6
3

2
9

N
 

4
9

0
9

2
 

7
0

4
1

N
 

1
6

1
8

7
N

 
12

90
W

 
:,::

, 
2

2
 

5
7

3
6

N
 

7
2

5
E

 
1

0
0

0
0

 
1

0
2

0
 

1
3

 
1

0
 

6
5

 
51

3W
 

1
6

1
0

8
 

4
6

4
4

9
N

 
4

9
1

6
3

 
7

0
5

2
N

 
1

6
0

4
1

N
 

14
64

W
 

<
 

2
2

 
5

7
5

2
N

 
7

1
0

E
 

1
0

0
0

0
 

1
0

2
5

 
1

3
 

1
0

 
6

5
 

52
2W

 
1

6
0

7
9

 
4

6
8

5
0

N
 

4
9

5
3

3
 

7
1

03
N

 
1

6
0

0
9

N
 

15
05

W
 

tT1
 

2
2

 
5

8
0

8
N

 
6

5
4

E
 

1
0

0
0

0
 

1
0

3
0

 
1

3
 

1
0

 
6

5
 

40
2W

 
1

5
7

6
9

 
4

7
1

5
6

N
 

4
9

7
2

3
 

7
1

31
N

 
1

5
7

3
0

N
 

11
10

W
 

-< 
2

2
 

5
8

2
3

N
 

6
4

0
E

 
1

0
0

0
0

 
10

 3
5

 
1

3
 

1
0

 
6

5
 

44
1W

 
1

5
5

1
0

 
4

6
8

4
6

N
 

4
9

3
4

7
 

7
1

4
1

N
 

1
5

4
5

8
N

 
12

67
W

 
0 

2
2

 
5

8
3

8
N

 
6

2
5

E
 

1
0

0
0

0
 

1
0

4
0

 
1

3
 

1
0

 
6

5
 

52
6W

 
1

5
5

3
3

 
4

6
7

8
1

N
 

4
9

2
9

3
 

7
1

3
8

N
 

1
5

4
6

3
N

 
14

69
W

 
"T

l 
2

2
 

5
8

5
4

N
 

6
1

0
E

 
1

0
0

0
0

 
1

0
4

5
 

1
3

 
1

0
 

6
5

 
52

8W
 

1
5

4
4

1
 

4
6

9
7

0
N

 
4

9
4

4
3

 
7

1
4

8
N

 
1

5
3

7
0

N
 

14
73

W
 

o-J
 

2
2

 
5

9
0

8
N

 
5

5
3

E
 

1
0

0
0

0
 

1
0

5
0

 
1

3
 

1
0

 
6

5
 

53
3W

 
1

5
3

0
5

 
4

6
9

8
8

N
 

4
9

4
1

8
 

7
1

5
7

N
 

15
 2

'4
N

 
14

82
W

 
:i::

 
2

2
 

5
9

2
3

N
 

5
3

7
E

 
1

0
0

0
0

 
1

0
5

5
 

1
3

 
1

0
 

6
5

 
55

6W
 

1
5

2
5

7
 

4
7

0
0

9
N

 
4

9
4

2
3

 
7

2
0

1
N

 
1

5
1

7
6

N
 

15
76

W
 

tT1
 

2
2

 
5

9
3

7
N

 
5

1
9

E
 

1
0

0
0

0
 

1
1

0
0

 
1

3
 

1
0

 
6

5
 

61
9W

 
1

5
1

6
1

 
4

7
2

1
8

N
 

4
9

5
9

2
 

7
2

1
2

N
 

1
5

0
6

9
N

 
16

69
W

 
z 

22
 

5
9

5
2

N
 

5
0

2
E

 
1

0
0

0
0

 
1

1
0

5
 

1
3

 
1

0
 

6
5

 
63

6W
 

1
4

9
8

2
 

4
7

2
9

6
N

 
4

9
6

1
2

 
7

2
2

5
N

 
1

4
8

8
3

N
 

17
23

W
 

0 
2

2
 

6
0

0
8

N
 

4
4

4
E

 
1

0
0

0
0

 
1

1
1

0
 

13
 

1
0

 
6

5
 

64
8W

 
1

4
9

0
7

 
4

7
3

6
2

N
 

4
9

6
5

3
 

7
2

3
2

N
 

1
4

8
0

2
N

 
17

67
W

 
:,::

, 
2

2
 

6
0

2
3

N
 

4
2

5
E

 
1

0
0

0
0

 
1

1
1

5
 

1
3

 
1

0
 

6
5

 
63

7W
 

1
4

7
9

3
 

4
7

4
7

1
N

 
4

9
7

2
3

 
7

2
4

2
N

 
1

4
6

9
4

N
 

17
05

W
 

0 
2

2
 

6
0

3
7

N
 

4
0

8
~

 
1

0
0

0
0

 
1

1
2

0
 

1
3

 
1

0
 

6
5

 
64

8W
 

1
4

6
3

7
 

4
7

4
5

6
N

 
4

9
6

6
2

 
7

2
5

1
N

 
1

4
5

3
4

N
 

17
34

W
 

ri
 

22
 

6
0

5
1

N
 

3
5

1
 

1
0

0
0

0
 

1
1

2
5

 
1

3
 

1
0

 
6

5
 

65
3W

 
1

4
5

6
2

 
4

7
5

1
6

N
 

4
9

6
9

8
 

7
2

5
8

N
 

1
4

4
5

7
N

 
17

47
W

 
("

) 
2

2
 

6
1

0
5

N
 

3
3

4
E

 
1

0
0

0
0

 
1

1
3

0
 

1
3

 
1

0
 

6
5

 
71

7W
 

1
4

5
3

1
 

4
7

5
9

4
N

 
4

9
7

6
2

 
7

3
0

1
N

 
1

4
4

1
4

N
 

18
41

W
 

0 
2

2
 

6
0

 3
1N

 
3

2
9

E
 

1
0

0
0

0
 

1
1

5
0

 
1

3
 

1
0

 
6

5
 

70
5W

 
1

4
6

6
2

 
4

7
4

2
0

N
 

4
9

6
3

5
 

7
2

4
9

N
 

1
4

5
5

1
N

 
18

08
W

 
C

 
2

2
 

6
0

1
4

N
 

3
5

0
E

 
1

0
0

0
0

 
1

1
5

5
 

1
3

 
1

0
 

6
5

 
72

0W
 

1
4

7
5

4
 

4
7

4
2

3
N

 
4

9
6

6
5

 
7

2
4

3
N

 
1

4
6

3
3

N
 

18
84

W
 

~ 
2

2
 

5
9

5
7

N
 

4
1

0
E

 
1

0
0

0
0

 
1

2
0

0
 

1
3

 
10

 
6

5
 

63
6W

 
1

5
0

3
2

 
4

7
2

4
6

N
 

4
9

5
8

0
 

7
2

2
1

N
 

1
4

9
3

2
N

 
17

29
W

 
2

2
 

5
9

3
8

N
 

4
3

1
E

 
1

0
0

0
0

 
1

2
0

5
 

1
3

 
1

0
 

6
5

 
61

5W
 

1
5

1
1

5
 

4
7

1
7

8
N

 
4

9
5

4
0

 
7

2
1

4
N

 
15

02
51

'<
 

16
47

W
 

:,::
, 

2
2

 
59

19
1\

 
4

5
2

E
 

1
0

0
0

0
 

1
2

1
0

 
1

3
 

1
0

 
6

5
 

61
9W

 
1

5
2

8
5

 
4

7
0

7
6

N
 

4
9

4
9

5
 

7
2

0
1

N
 

1
5

1
9

2
N

 
16

83
W

 
fil 

2
2

 
5

9
0

0
N

 
5

12
E

 
1

0
0

0
0

 
1

2
1

5
 

1
3

 
1

0
 

6
5

 
55

3W
 

1
5

4
1

5
 

4
6

9
7

0
N

 
4

9
4

3
4

 
7

1
5

0
N

 
1

5
3

3
3

N
 

15
81

W
 

u
, 

2
2

 
5

8
4

2
N

 
5

3
1

E
 

1
0

0
0

0
 

1
2

2
0

 
1

3
 

1
0

 
6

5
 

53
6W

 
1

5
5

7
7

 
4

6
7

3
2

N
 

4
9

2
6

0
 

7
1

3
4

N
 

1
5

5
0

3
N

 
15

19
W

 
►
 

2
2

 
5

8
2

5
N

 
5

4
9

E
 

1
0

0
0

0
 

1
2

2
5

 
1

3
 

10
 

6
5

 
54

8W
 

1
5

6
4

7
 

4
6

5
3

2
N

 
4

9
0

9
2

 
7

1
2

5
N

 
1

5
5

6
7

N
 

15
80

W
 

z 
2

2
 

5
8

0
7

N
 

6
0

6
E

 
1

0
0

0
0

 
1

2
3

0
 

1
3

 
1

0
 

6
5

 
53

0W
 

1
5

7
7

5
 

4
6

4
2

4
N

 
4

9
0

3
1

 
7

1
1

4
N

 
1

5
7

0
2

N
 

15
13

W
 

0 
2

2
 

5
7

4
9

N
 

6
2

4
E

 
1

0
0

0
0

 
1

2
3

5
 

1
3

 
1

0
 

6
5

 
45

6W
 

1
5

8
7

8
 

4
6

4
7

4
N

 
4

9
1

1
2

 
7

1
0

8
N

 
1

5
8

1
9

N
 

13
65

W
 

o-J
 

2
2

 
5

7
3

1
N

 
6

4
2

E
 

1
0

0
0

0
 

1
2

4
0

 
1

3
 

10
 

6
5

 
43

3W
 

1
6

1
9

0
 

4
6

4
4

4
N

 
4

9
1

8
5

 
7

0
4

7
N

 
1

6
1

3
9

N
 

12
84

W
 

:i:
: 

2
2

 
5

7
1

3
N

 
7

0
0

E
 

1
0

0
0

0
 

1
2

4
5

 
1

3
 

10
 

6
5

 
50

3W
 

1
6

2
1

0
 

4
6

1
8

3
N

 
4

8
9

4
5

 
7

0
4

0
N

 
1

6
1

4
7

N
 

14
28

W
 

tT1
 

2
2

 
5

6
5

5
N

 
7

1
8

E
 

1
0

0
0

0
 

1
2

5
0

 
1

3
 

1
0

 
6

5
 

43
4W

 
1

6
3

2
9

 
4

6
1

9
4

N
 

4
8

9
9

5
 

7
0

3
2

N
 

1
6

?7
7

N
 

12
99

W
 

C
l 

2
2

 
5

6
3

8
N

 
7

3
6

E
 

1
0

0
0

0
 

1
2

5
5

 
1

3
 

1
0

 
6

5
 

43
4W

 
1

6
5

3
7

 
4

6
0

8
7

N
 

4
8

9
6

5
 

7
0

1
6

N
 

1
6

4
8

5
N

 
13

18
W

 
:,::

, 
2

2
 

5
6

2
0

N
 

7
5

4
E

 
1

0
0

0
0

 
1

3
0

0
 

1
3

 
1

0
 

6
5

 
43

4W
 

1
6

5
3

7
 

4
5

9
3

9
N

 
4

8
8

2
5

 
7

0
1

2
N

 
1

6
4

8
4

N
 

13
19

W
 

tT1
 

2
2

 
5

6
0

2
N

 
8

1
1

E
 

1
0

0
0

0
 

1
3

0
5

 
1

3
 

10
 

6
5

 
44

7W
 

1
6

6
6

9
 

4
'i

8
4

8
N

 
4

8
7

8
4

 
7

0
0

1
N

 
1

6
6

1
1

N
 

1
3

9
1

W
 

(T
l z 

2
2

 
5

5
4

4
N

 
8

2
8

E
 

1
0

0
0

0
 

1
3

1
0

 
1

3
 

1
0

 
6

5
 

41
9W

 
1

6
8

1
1

 
4

5
7

0
1N

 
4

8
6

9
5

 
6

9
4

8
N

 
1

6
7

6
3

N
 

12
63

W
 

r 
2

2
 

5
5

2
7

N
 

8
4

5
E

 
1

0
0

0
0

 
1

3
1

5
 

1
3

 
1

0
 

6
5

 
35

0W
 

1
7

0
7

8
 

4
5

6
2

8
N

 
4

8
7

1
9

 
6

9
2

9
N

 
1

7
0

4
0

N
 

11
41

W
 

►
 

2
2

 
5

5
0

9
N

 
9

0
1

E
 

1
0

0
0

0
 

1
3

2
0

 
1

3
 

1
0

 
6

5
 

33
4W

 
1

7
3

1
0

 
4

5
4

0
1

N
 

4
8

5
8

9
 

6
9

0
8

N
 

1
7

2
7

7
N

 
10

76
W

 
z 

2
2

 
5

4
5

1
N

 
9

17
E

 
1

0
0

0
0

 
1

3
2

5
 

1
3

 
1

0
 

6
5

 
32

3W
 

1
7

3
0

4
 

4
5

2
5

8
N

 
4

8
4

5
4

 
6

9
0

5
N

 
1

7
2

7
4

N
 

10
21

W
 

0 
2

3
 

5
4

3
6

N
 

9
0

1
E

 
1

4
0

0
0

 
1

2
0

5
 

1
6

 
1

0
 

6
5

 
32

3W
 

1
7

4
9

8
 

4
5

2
6

5
N

 
4

8
5

2
9

 
6

8
5

2
N

 
1

7
4

6
8

N
 

10
32

W
 

u
, 

2
3

 
5

4
5

0
N

 
8

4
8

E
 

1
4

0
0

0
 

1
2

1
0

 
1

6
 

1
0

 
6

5
 

33
7W

 
1

7
2

8
8

 
4

5
3

4
6

N
 

4
8

5
2

9
 

6
9

0
8

N
 

1
7

2
5

3
N

 
10

92
W

 
tT1

 
2

3
 

5
5

1
9

N
 

8
2

4
E

 
1

3
9

0
0

 
1

2
2

0
 

1
6

 
1

0
 

6
5

 
34

4W
 

1
7

0
5

3
 

4
5

7
6

5
N

 
4

8
8

3
9

 
6

9
3

4
N

 
1

7
0

1
7

N
 

ll
ll

W
 

►
 

2
3

 
5

5
3

4
N

 
8

1
2

E
 

1
3

8
0

0
 

1
2

2
5

 
1

6
 

1
0

 
6

5
 

32
5W

 
1

6
8

6
3

 
4

5
7

4
3

N
 

4
8

7
5

2
 

6
9

4
6

N
 

1
6

8
3

2
N

 
10

06
W

 
2

3
 

5
6

3
4

N
 

6
5

9
E

 
1

3
7

0
0

 
1

2
4

5
 

1
6

 
1

0
 

6
5

 
5

0
3

W
 

1
6

3
2

8
 

4
6

0
3

2
N

 
4

8
8

4
2

 
7

0
2

8
N

 
1

6
2

6
5

N
 

14
38

W
 

2
3

 
5

6
4

9
N

 
6

4
4

E
 

1
3

7
0

0
 

1
2

5
0

 
1

6
 

1
0

 
6

5
 

44
2W

 
1

6
4

4
2

 
4

6
0

8
2

N
 

4
8

9
2

8
 

7
0

2
2

N
 

1
6

3
8

7
N

 
13

47
W

 
2

3
 

5
7

0
4

N
 

6
2

9
E

 
1

3
7

0
0 

1
2

5
5

 
1

6
 

1
0

 
6

5
 

5
0

3
W

 
1

6
3

5
3

 
4

6
2

7
3

N
 

4
9

0
7

7
 

7
0

3
2

N
 

1
6

2
9

0
N

 
14

40
W

 
2

3
 

5
7

2
0

N
 

6
1

3
E

 
1

3
7

0
0

 
1

3
0

0
 

1
6

 
1

0 
6

5
 

43
1W

 
1

6
0

8
4

 
4

6
3

1
5

N
 

4
9

0
2

8
 

7
0

5
1

N
 

1
6

0
3

4
N

 
12

68
W

 
2

3
 

5
7

3
6

N
 

5
5

7
E

 
1

3
7

0
0 

13
0

5
 

1
6

 
10

 
6

5
 

44
1W

 
1

6
0

5
7

 
4

6
3

2
9

N
 

4
9

0
3

2
 

7
0

5
3

N
 

1
6

0
0

3
N

 
13

12
W

 
2

3
 

5
7

5
1

N
 

5
4

1
E

 
1

3
8

0
0 

1
3

1
0

 
1

6
 

1
0 

6
5

 
52

2W
 

1
5

7
8

9
 

4
6

4
8

4
N

 
4

9
0

9
2

 
7

1
1

4
N

 
1

5
7

20
N

 
14

76
W

 
2

3
 

58
05

1'
< 

52
61

:. 
1

3
8

0
0

 
1

3
1

5
 

1
6

 
1

0
 

6
5

 
52

5W
 

1
5

7
1

8
 

4
6

5
8

9
N

 
4

9
1

6
9

 
7

1
2

1
N

 
1

5
6

4
8

N
 

14
83

,1
 

2
3

 
5

8
2

0
N

 
5

11
1:

 
1

3
8

0
0

 
1

3
2

0
 

1
6

 
1

0
 

6
5

 
55

2W
 

1
5

6
9

5
 

4
6

6
0

2
N

 
4

9
1

7
4

 
7

1
2

3
N

 
1

5
6

1
3

N
 

16
05

W
 

2
3

 
5

8
3

4
N

 
4

5
6

E
 

1
4

0
0

0
 

1
3

2
5

 
1

6
 

1
0

 
6

5
 

53
9W

 
1

5
5

5
0

 
4

6
6

8
8

N
 

4
9

2
1

0
 

7
1

3
5

N
 

1
5

4
7

5
N

 
15

31
W

 
2

3
 

5
8

4
9

N
 

4
4

0
E

 
1

4
2

0
0 

1
3

3
0 

1
6

 
1

0
 

6
5

 
60

7W
 

1
5

4
4

6
 

4
6

7
0

4N
 

4
9

1
9

1 
7

1
4

2
N

 
1

5
3

5
8

N
 

16
44

W
 

2
3

 
5

9
0

4
N

 
4

2
3

E
 

1
4

2
0

0 
1

3
3

5
 

1
6

 
1

0
 

6
5

 
63

5W
 

1
5

4
1

6
 

4
6

8
1

4
N

 
4

9
2

8
7

 
7

1
4

6
N

 
1

5
3

1
4

N
 

17
69

W
 

23
 

5
9

2
0

N
 

4
0

6
E

 
1

4
2

0
0

 
1

3
4

0
 

1
6

 
1

0
 

6
5

 
64

0W
 

1
5

1
9

2
 

4
7

0
2

9
N

 
4

9
4

2
2

 
7

2
0

6
N

 
1

5
0

8
0

N
 

17
65

W
 

2
3

 
5

9
3

5
N

 
3

4
9

E
 

1
4

2
0

0
 

1
3

4
5

 
1

6
 

1
0

 
6

5
 

64
5W

 
1

5
2

1
9

 
4

7
0

2
0

N
 

4
9

4
2

2
 

7
2

0
4

N
 

1
5

1
1

4
N

 
17

89
W

 
2

3
 

5
9

5
0

N
 

3 
3 

2i
: 

1
4

2
0

0
 

1
3

5
0

 
1

6
 

1
0

 
6

5
 

70
9W

 
1

5
0

9
1

 
4

7
1

9
8

N
 

4
9

5
5

2
 

7
2

1
6

N
 

1
4

9
7

4
N

 
18

77
W

 
2

3
 

60
05

1'
< 

31
31

:. 
1

4
2

0
0

 
1

3
5

5
 

1
6

 
1

0
 

6
5

 
72

2W
 

1
4

9
2

1
 

4
7

3
1

5
N

 
4

9
6

1
2

 
7

2
3

0
N

 
1

4
7

9
8

N
 

1
9

1
2

',i 
23

 
6

0
2

1
N

 
25

41
: 

1
4

2
0

0 
1

4
0

0 
1

6
 

10
 

6
5

 
74

1W
 

1
4

7
7

9
 

4
7

3
6

0
N

 
4

9
6

1
2

 
7

2
4

0
N

 
1

4
6

4
7

N
 

19
76

W
 

2
3

 
6

0
3

6
N

 
2

3
5

E
 

1
4

2
0

0 
14

0
5

 
1

6
 

1
0

 
6

5
 

80
0W

 
1

4
6

3
5

 
4

7
3

8
3

N
 

4
9

5
9

2
 

7
2

5
0

N
 

1
4

4
9

2
N

 
20

39
W

 
V

, 

2
3

 
6

0
5

2
N

 
2

1
6

E
 

1
4

2
0

0 
1

4
1

0
 

1
6

 
1

0
 

6
5

 
82

0W
 

1
4

6
2

3
 

4
7

4
3

4
N

 
4

9
6

3
7

 
7

2
5

2
N

 
1

4
4

6
9

N
 

21
20

W
 

-



FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

D
A

 
M

O 
YR

 
D

 
H

 
z 

F 
1 

X
 

y 
.....

. 
u

, 

2
3

 
6

1
0

7
N

 
1

5
7

E
 

1
4

2
0

0
 

1
4

1
5

 
1

6
 

1
0

 
6

5
 

84
0W

 
1

4
5

9
1

 
4

7
5

4
3

N
 

4
9

7
3

2
 

7
2

5
6

N
 

1
4

4
2

5
N

 
N

 
21

97
W

 
2

3
 

6
1

2
1

N
 

1
3

9
E

 
1

4
2

0
0

 
1

4
2

0
 

1
6

 
1

0
 

6
5

 
90

3W
 

1
4

5
2

8
 

4
7

7
8

3
N

 
4

9
9

4
3

 
7

3
0

5
N

 
1

4
3

4
7

N
 

22
86

W
 

2
3

 
6

1
3

6
N

 
1

2
1

E
 

1
4

2
0

0
 

1
4

2
5

 
1

6
 

1
0

 
6

5
 

85
7W

 
1

4
2

9
2

 
4

8
0

7
4

N
 

5
0

1
5

4
 

7
3

2
7

N
 

1
4

1
1

8
N

 
22

25
W

 
2

3
 

6
1

5
0

N
 

1
0

3
E

 
1

4
2

0
0

 
1

4
3

0
 

1
6

 
1

0
 

6
5

 
85

2W
 

1
4

C
4

2
 

4
8

0
2

2
N

 
5

0
0

3
3

 
7

3
4

2
N

 
13

A
74

N
 

21
65

W
 

2
3

 
6

2
0

4
N

 
4

4
E

 
1

4
2

0
0

 
1

4
3

5
 

1
6

 
1

0
 

6
5

 
93

5W
 

1
3

9
8

5
 

4
8

0
5

4
N

 
5

0
0

4
8

 
7

3
4

6
N

 
1

3
7

9
0

N
 

23
28

W
 

2
3

 
6

2
1

9
N

 
2

4
E

 
1

4
2

0
0

 
1

4
4

0
 

1
6

 
1

0
 

6
5

 
93

8W
 

1
3

8
6

5
 

4
8

0
7

8
N

 
5

0
0

3
8

 
7

3
5

5
N

 
1

3
6

6
9

N
 

23
19

W
 

2
3

 
6

2
3

5
N

 
ow

 
1

4
2

0
0

 
1

4
4

5
 

1
6

 
1

0
 

6
5

 
95

0W
 

1
3

8
3

6
 

4
8

0
9

7
N

 
5

0
0

4
8

 
7

3
5

7
N

 
1

3
6

3
3

N
 

23
61

W
 

2
3

 
6

3
0

7
N

 
49

W
 

1
4

1
0

0
 

1
4

5
5

 
1

6
 

1
0

 
6

5
 

11
::l

Z
W

 
1

3
6

8
8

 
4

8
3

1
0

N
 

5
0

2
1

2
 

7
4

1
1

N
 

1
3

4
3

5
N

 
26

19
W

 
2

3
 

6
3

2
3

N
 

11
4W

 
1

4
0

0
0

 
1

5
0

0
 

1
6

 
1

0
 

6
5

 
11

21
W

 
1

3
5

8
8

 
4

8
4

7
4

N
 

5
0

1
4

2
 

7
4

2
0

N
 

1
3

3
2

2
N

 
26

75
W

 
2

3
 

6
3

3
9

N
 

13
9W

 
1

4
0

0
0

 
1

5
0

5
 

1
6

 
1

0
 

6
5

 
1

1
4

6
',i

 
1

3
5

4
4

 
4

8
6

2
1

N
 

5
0

4
7

2
 

7
4

2
6

N
 

1
3

2
6

0
N

 
27

63
W

 
2

3
 

6
3

 5
4

t,
 

20
4W

 
1

4
0

0
0

 
1

5
1

0
 

1
6

 
1

0
 

6
5

 
11

48
',.

' 
1

3
2

7
5

 
4

8
7

4
7

N
 

5
0

5
2

3
 

7
4

4
6

N
 

1
2

9
9

5
N

 
2

7
,4

W
 

2
3

 
6

4
3

2
N

 
42

6W
 

1
4

0
0

0
 

1
5

3
0

 
1

6
 

1
0

 
6

5
 

14
13

W
 

1
2

9
4

2
 

4
8

9
1

7
N

 
5

0
6

0
0

 
7

5
1

1
N

 
1

2
5

4
6

N
 

31
 

8W
 

2
3

 
6

4
3

7
N

 
50

8W
 

1
4

0
0

0
 

1
5

3
5

 
1

6
 

1
0

 
6

5
 

14
07

W
 

1
2

8
8

8
 

4
9

0
6

6
N

 
5

0
7

3
0

 
7

5
1

7
N

 
1

2
4

9
9

N
 

31
45

W
 

2
3

 
6

4
4

3
N

 
55

1W
 

1
4

0
0

0
 

1
5

4
0

 
1

6
 

1
0

 
6

5
 

14
50

W
 

1
2

8
5

7
 

41
39

81
N

 
5

0
6

4
0

 
7

5
1

8
N

 
1

2
4

2
8

N
 

12
91

W
 

2
3

 
6

4
4

9
N

 
63

5W
 

1
4

0
0

0
 

1
5

4
5

 
1

6
 

1
0

 
6

5
 

15
16

W
 

1
2

8
1

5
 

4
9

0
6

9
N

 
5

0
7

1
5

 
7

5
2

2
N

 
1

2
3

6
3

N
 

33
74

W
 

2
3

 
6

4
5

6
N

 
71

9W
 

1
4

0
0

0
 

1
5

5
0

 
1

6
 

1
0

 
6

5
 

1
6

0
 3W

 
1

2
7

3
3

 
4

9
1

9
4

N
 

5
0

8
1

5
 

7
5

2
9

N
 

1
2

2
3

6
N

 
35

21
W

 
2

3
 

6
5

0
2

N
 

80
3W

 
1

4
0

0
0

 
1

5
5

5
 

1
6

 
1

0
 

6
5

 
16

59
W

 
1

2
7

6
6

 
4

9
3

2
5

N
 

5
0

9
5

1
 

7
5

2
9

N
 

1
2

2
0

9
N

 
37

30
W

 
2

3
 

6
5

0
8

N
 

84
11

, 
1

4
0

0
0

 
1

6
0

0
 

1
6

 
1

0
 

6
5

 
16

56
W

 
1

2
6

4
7

 
4

9
4

8
5

N
 

5
1

0
7

5
 

7
5

4
0

N
 

1
2

0
9

9
N

 
36

83
W

 
2

3
 

6
5

1
3

N
 

93
3W

 
1

4
0

0
0

 
1

6
0

5
 

1
6

 
1

0
 

6
5

 
1 

7a
4W

 
1

2
5

4
1

 
4

9
4

7
6

N
 

5
1

0
4

1
 

7
5

4
6

N
 

1
1

9
6

9
N

 
37

50
W

 
2

3
 

6
5

1
8

N
 

1
0

1
9

w
 

1
4

0
0

0
 

1
6

1
0

 
1

6
 

1
0

 
6

5
 

1
8

 
3W

 
1

2
3

3
6

 
4

9
5

1
5

N
 

5
1

0
2

8
 

7
6

0
 lN

 
1

1
7

2
9

N
 

38
23

W
 

2
3

 
6

5
2

3
N

 
11

05
W

 
1

4
0

0
0

 
1

6
1

5
 

1
6

 
1

0
 

6
5

 
19

14
W

 
1

2
4

0
6

 
4

9
6

1
5

N
 

5
1

1
4

3
 

7
5

5
8

N
 

1
1

7
1

4
N

 
40

85
W

 
2

3
 

6
5

2
7

N
 

1
1

5
2

1
, 

1
4

0
0

0
 

1
6

2
0

 
1

6
 

1
0

 
6

5
 

19
29

W
 

1
2

4
3

5
 

4
9

6
2

5
N

 
5

1
1

5
9

 
7

5
5

6
N

 
1

1
7

2
3

N
 

41
49

W
 

2
3

 
6

5
3

2
N

 
12

29
W

 
1

4
0

0
0

 
1

6
2

5
 

1
6

 
1

0
 

6
5

 
20

42
1'

1 
1

2
3

2
5

 
4

9
9

0
6

N
 

5
1

4
0

5
 

7
6

0
8

N
 

1
1

5
3

0
N

 
43

56
W

 
.,, 

2
3

 
6

5
3

7
N

 
13

14
W

 
1

4
0

0
0

 
1

6
 3

0 
1

6
 

1
0

 
6

5
 

20
36

W
 

1
2

0
0

1
 

4
9

9
3

6
N

 
5

1
3

5
8

 
7

6
2

9
N

 
1

1
2

3
4

N
 

42
24

W
 

c 
2

3
 

6
5

4
1

N
 

14
04

W
 

1
4

0
0

0
 

1
6

3
5

 
1

6
 

1
0

 
6

5
 

2
2

0
1

w
 

1
2

2
2

2
 

4
9

9
2

6
N

 
5

1
4

0
0

 
7

6
1

5
N

 
1

1
3

3
0

N
 

45
83

•1
 

0
:,

 
2

3
 

6
5

4
6

N
 

14
54

W
 

1
4

0
0

0
 

1
6

4
0

 
1

6
 

1
0

 
6

5
 

2ù
46

W
 

1
2

1
2

2
 

4
9

9
4

6
N

 
5

1
3

9
6

 
7

6
2

1
N

 
1

1
3

3
4

N
 

42
97

W
 

r-
2

3
 

6
5

4
9

N
 

15
45

W
 

1
4

0
0

0
 

1
6

4
5

 
1

6
 

1
0

 
6

5
 

22
48

W
 

1
2

2
 5

2 
4

9
9

9
6

N
 

5
1

4
7

5
 

7
6

1
4

N
 

1
1

2
9

4
N

 
47

49
W

 
;=; 

2
3

 
6

5
5

2
N

 
16

36
\o

l 
1

4
0

0
0

 
1

6
5

0
 

1
6

 
1

0
 

6
5

 
23

52
W

 
1

2
2

1
2

 
5

0
2

1
6

N
 

5
1

6
8

0
 

7
6

2
0

N
 

1
1

1
6

7
N

 
49

43
W

 
►
 

2
3

 
6

5
5

5
N

 
l 

7 
2 

7W
 

1
4

0
0

0
 

1
6

5
5

 
1

6
 

1
0

 
6

5
 

23
38

W
 

1
2

0
0

1
 

4
9

9
5

6
N

 
5

1
3

7
7

 
7

6
2

9
N

 
1

0
9

9
5

N
 

48
11

W
 

>-
l 

2
3

 
6

5
5

8
N

 
18

19
W

 
1

4
0

0
0

 
1

7
0

0
 

1
6

 
1

0
 

6
5

 
2

4
3

 3
W

 
1

1
8

2
4

 
5C

31
6N

 
5

1
6

8
7

 
7

6
4

7
N

 
1

0
7

5
5

N
 

49
13

W
 

ô 
2

3
 

6
6

0
0

N
 

19
12

W
 

1
4

0
0

0
 

1
7

0
5

 
1

6
 

1
0

 
65

 
25

23
W

 
1

2
0

8
3

 
5

0
5

8
7

N
 

5
2

0
0

5
 

7
6

3
5

N
 

1
0

8
9

8
N

 
51

71
W

 
z 

2
3

 
6

6
0

1
N

 
20

04
W

 
1

4
0

0
0

 
1

7
1

0
 

1
6

 
1

0
 

6
5

 
25

42
W

 
1

1
7

 
4 

5
0

4
2

7
N

 
5

1
7

6
7

 
7

6
5

6
N

 
1

0
5

4
6

N
 

50
75

W
 

(
I
l 

2
3

 
6

6
0

2
N

 
20

56
W

 
1

4
0

0
0 

1
7

1
5

 
1

6
 

1
0

 
6

5
 

27
01

W
 

1
1

6
6

2
 

5
0

6
9

7
N

 
5

2
0

2
1

 
7

7
0

3
N

 
1

0
3

8
9

N
 

52
98

W
 

0 
2

3
 

6
6

0
2

N
 

21
47

W
 

1
4

0
0

0
 

1
7

2
0

 
1

6
 

1
0

 
6

5
 

27
19

W
 

1
1

9
2

4
 

5
0

6
6

7
N

 
5

2
0

5
1

 
7

6
4

5
N

 
1

0
5

9
5

N
 

54
71

W
 

'T
l 

2
3

 
6

6
0

2
N

 
22

37
W

 
1

4
0

0
0

 
1

7
2

5
 

1
6

 
1

0
 

6
5

 
27

27
W

 
1

1
6

4
4

 
5

0
7

4
7

N
 

5
2

0
6

6
 

7
7

0
5

N
 

1
0

3
3

3
N

 
53

67
W

 
>-

l 
2

4
 

6
5

1
0

N
 

23
43

W
 

9
0

0
0

 
8

2
5

 
1

7
 

1
0

 
6

5
 

26
14

W
 

1
2

2
3

9
 

5
0

4
1

1
N

 
5

1
8

7
6

 
7

6
2

1
N

 
1

0
9

7
8

N
 

54
11

W
 

::i:
: 

2
4

 
6

5
2

8
N

 
23

55
W

 
1

0
0

0
0

 
8

3
0

 
1

7
 

1
0

 
6

5
 

27
10

W
 

1
2

0
2

8
 

5
0

8
4

6
N

 
5

2
2

4
9

 
7

6
4

1
N

 
1

0
7

0
2

N
 

54
90

W
 

tT
l 

2
4

 
6

5
4

6
N

 
24

08
W

 
1

0
0

0
0

 
8

3
5

 
1

7
 

1
0

 
6

5
 

27
1C

W
 

1
1

8
7

4
 

1
0

5
6

1
N

 
54

22
W

 
0 

2
4

 
6

6
0

5
N

 
24

20
W

 
1

0
0

0
0

 
8

4
0

 
1

7
 

1
0

 
6

5
 

27
42

W
 

1
1

6
0

2
 

5
0

8
0

1
N

 
5

2
1

0
9

 
7

7
0

8
N

 
1

0
2

7
2

N
 

5
3

9
4

,,1 
0 

2
4

 
6

6
2

4
N

 
2

4
3

3
',i 

1
0

0
0

0
 

8
4

5
 

1
7

 
1

0
 

6
5

 
28

25
W

 
1

1
5

7
7

 
5

0
9

8
1

N
 

5
2

2
 7

9 
7

7
1

2
N

 
1

0
1

8
2

N
 

55
09

W
 

E::
 

2
4

 
6

6
4

3
N

 
24

46
W

 
1

0
0

0
0

 
8

5
0

 
1

7
 

1
0

 
6

5
 

29
03

W
 

1
1

4
1

2
 

5
1

0
7

0
N

 
5

2
3

3
0

 
7

7
2

4
N

 
9

9
7

7
N

 
5

5
4

0
\\

' 
z 

2
4

 
6

6
5

0
N

 
23

43
W

 
9

8
0

0
 

9
0

5
 

1
7

 
1

0
 

6
5

 
27

04
W

 
1

1
3

9
7

 
5

1
0

7
3

N
 

5
2

3
2

9
 

7
7

2
5

N
 

1
0

1
4

9
N

 
51

85
W

 
ô 

2
4

 
6

6
2

2
N

 
21

32
W

 
1

2
0

0
0

 
9

2
0

 
1

7
 

1
0

 
6

5
 

26
22

W
 

1
1

8
0

6
 

5
0

6
2

1
N

 
5

1
9

7
9

 
7

6
5

2
N

 
1

0
5

7
7

t,
 

52
44

W
 

z 
2

4
 

6
6

1
2

N
 

20
48

W
 

1
2

0
0

0
 

9
2

5
 

1
7

 
1

0
 

6
5

 
25

39
W

 
1

1
7

6
0

 
5

0
5

6
0

N
 

5
1

9
0

9
 

7
6

5
4

N
 

1
0

6
0

1
N

 
50

90
W

 
2

4
 

6
6

0
2

N
 

2 
oo

 61
v 

1
2

0
0

0
 

9
3

0
 

1
7

 
1

0
 

6
5

 
2 

50
61

,i 
1

1
7

3
1

 
5

0
2

9
3

N
 

5
1

6
4

3
 

7
6

5
2

N
 

1
0

6
2

2
N

 
49

77
W

 
0 

2
4

 
6

5
5

3
N

 
19

24
W

 
1

1
9

0
0

 
9

3
5

 
1

7
 

1
0

 
6

5
 

23
55

W
 

1
1

8
4

4
 

5
0

5
4

4
N

 
5

1
9

1
3

 
7

6
4

9
N

 
1

0
8

2
6

N
 

4
8

0
2

',I 
0

:,
 

(
I
l 

2
4

 
6

5
4

4
N

 
18

43
W

 
1

1
9

0
0

 
9

4
0

 
1

7
 

10
 

6
5

 
25

18
W

 
1

1
9

7
1

 
5

0
5

3
8

N
 

5
1

9
3

6
 

7
6

4
0

N
 

1
0

8
2

2
N

 
51

17
W

 
tT

l 
2

4
 

6
5

3
5

N
 

1
8

 0
 l

,J
 

1
1

9
0

0
 

9
4

5
 

1
7

 
1

0
 

6
5

 
25

07
W

 
1

1
9

7
8

 
5

0
2

3
4

N
 

5
1

6
4

2
 

7
6

3
5

N
 

1
0

8
4

5
N

 
50

84
W

 
:;,:

, 
2

4
 

6
5

2
4

N
 

17
18

W
 

1
1

9
0

0
 

9
5

0
 

1
7

 
1

0
 

6
5

 
22

46
W

 
1

2
2

4
2

 
4

9
8

5
1

N
 

5
1

3
3

2
 

7
6

1
2

N
 

1
1

2
8

9
N

 
47

37
W

 
<

 
2

4
 

6
5

1
2

N
 

16
35

.-
. 

1
1

9
0

0
 

9
5

5
 

1
7

 
1

0
 

6
5

 
21

45
W

 
1

2
3

9
5

 
5

0
0

6
1

N
 

5
1

5
7

3
 

7
6

0
6

N
 

1
1

5
1

2
N

 
45

94
W

 
►
 

2
4

 
6

5
0

1
N

 
15

53
W

 
1

1
9

0
0

 
1

0
0

0
 

1
7

 
1

0
 

6
5

 
21

59
W

 
1

2
5

9
9

 
4

9
6

1
0

N
 

5
1

1
8

4
 

7
5

4
5

N
 

11
68

':I
N

 
4

7
16w

 
>-

l 
0 

2
4

 
6

4
5

1
N

 
15

12
W

 
1

1
9

0
0

 
1

0
0

5
 

1
7

 
1

0
 

65
 

20
00

W
 

1
2

4
9

6
 

4
9

5
2

5
N

 
5

1
0

7
7

 
7

5
5

0
N

 
1

1
7

4
2

N
 

4
2

 
3W

 
:;,:

, 
2

4
 

6
4

4
1

N
 

14
32

W
 

1
1

9
0

0
 

1
0

1
0

 
1

7
 

1
0

 
6

5
 

20
06

W
 

1
2

6
1

8
 

4
9

6
3

3
N

 
5

1
2

1
1

 
7

5
4

4
N

 
1

1
8

5
0

N
 

43
36

W
 

,<
 

2
4

 
6

4
3

1
N

 
13

51
W

 
1

1
9

0
0

 
1

0
1

5
 

1
7

 
1

0
 

65
 

2C
O

O
W

 
1

2
5

3
4

 
4

9
6

0
3

N
 

5
1

1
6

2
 

7
5

4
9

N
 

1
1

7
7

8
N

 
42

81
lW

 
2

4
 

6
4

2
1

N
 

1
3

0
9

',i 
1

1
9

0
0

 
1

0
2

0
 

1
7

 
1

0
 

6
5

 
18

26
W

 
1

2
8

9
5

 
4

9
5

3
0

N
 

5
1

1
8

2
 

7
5

2
4

N
 

1
2

2
3

4
N

 
40

78
W

 
2

4
 

6
4

3
8

N
 

13
03

W
 

1
1

8
0

0
 

1
0

4
0

 
1

7
 

1
0

 
6

5
 

19
00

W
 

1
2

7
7

6
 

4
9

6
7

0
N

 
5

1
2

8
7

 
7

5
3

5
N

 
1

2
0

8
0

N
 

4
1

5
8

',1 
2

4
 

6
4

4
7

N
 

13
35

W
 

1
1

8
0

0
 

1
0

4
5

 
1

7
 

1
0

 
6

5
 

18
27

W
 

1
2

7
9

0
 

4
9

8
4

2
N

 
5

1
4

5
7

 
7

5
3

6
N

 
1

2
1

3
3

"'
 

40
48

W
 

2
4

 
6

4
5

7
N

 
14

09
.-

. 
1

1
7

0
0

 
10

 5
0 

1
7

 
1

0
 

6
5

 
2

0
2

0
w

 
1

2
5

5
8

 
4

9
7

8
6

N
 

5
1

3
4

6
 

7
5

5
1

N
 

1
1

7
7

5
N

 
43

64
W

 
2

4
 

6:
>

06
N

 
1

4
4

6
w

 
1

1
7

0
0

 
10

':i
 5

 
1 

7 
1

0
 

6
5

 
19

40
W

 
12

22
<

l 
4

9
8

2
7

N
 

5
1

3
0

6
 

7
6

1
3

N
 

1
1

5
1

6
N

 
41

15
W

 
2

4
 

6
5

1
6

N
 

15
22

W
 

1
1

7
0

0
 

1
1

0
0

 
1

7
 

1
0

 
6

5
 

21
16

W
 

1
2

3
2

6
 

4
9

6
3

7
N

 
5

1
1

4
5

 
7

6
0

3
N

 
1

1
4

8
7

N
 

44
70

'1
1 

2
4

 
6

5
2

5
N

 
15

59
W

 
1

1
7

0
0

 
1

1
0

5
 

l 
7 

lC
 

6
5

 
21

53
\N

 
1

2
2

2
2

 
4

9
8

9
1

N
 

5
1

3
6

6
 

7
6

1
4

N
 

1
1

3
4

2
N

 
45

54
W

 
2

4
 

6
5

3
4

N
 

16
 3

 :> 
,: 

1
1

7
0

0
 

1
1

1
0

 
1

7
 

1
0

 
6

5
 

22
47

W
 

1
2

3
4

4
 

5
0

3
4

5
N

 
5

1
8

3
7

 
7

6
1

3
N

 
1

1
3

8
1

N
 

47
80

W
 

2
4

 
6

6
1

5
N

 
19

24
W

 
1

1
7

0
0

 
1

1
3

5
 

1 
7 

1
0

 
6

5
 

25
11

W
 

1
1

6
8

6
 

5
0

5
4

4
N

 
5 

ll
l 

77
 

7
6

5
9

N
 

1
0

5
7

5
~

! 
49

73
W

 
2

4
 

6
6

2
4

N
 

2
0

0
 5

 ,v 
1

1
7

0
0

 
1

1
4

0
 

1
7

 
1

0
 

6
5

 
25

16
W

 
1

1
7

9
9

 
5

0
5

ù
8

N
 

5
1

8
6

8
 

7
6

5
1

N
 

1
0

6
7

0
N

 
50

36
W

 
2

4
 

6
6

3
3

N
 

20
46

W
 

1
1

7
0

0
 

1
1

4
5

 
1

7
 

1
0

 
6

5
 

26
10

W
 

1
1

5
6

8
 

5
0

7
3

1
N

 
5

2
0

3
3

 
7

7
0

9
N

 
1

0
 3

 8
 3

N
 

51
00

W
 

2
4

 
6

6
4

2
N

 
21

28
W

 
1

1
7

0
0

 
1

1
5

0
 

1
7

 
1

0
 

6
5

 
26

47
W

 
1

1
6

7
8

 
5

0
5

8
7

N
 

51
 c,

 1
7

 
7

7
0

0
N

 
1

0
4

2
5

N
 

52
63

W
 

2
4

 
6

6
5

1
N

 
22

10
W

 
1

1
7

0
0

 
1

1
5

5
 

1 
7 

1
0

 
6

5
 

27
18

W
 

1
1

6
0

2
 

5
0

8
4

1
N

 
5

~
1

4
8

 
7

7
0

9
N

 
i0

3
1

C
~

; 
53

21
W

 
2

4
 

6
7

0
0

N
 

22
56

W
 

11
 7

0
0

 
1

2
0

0
 

1
7

 
1

0
 

6
5

 
27

40
W

 
1

1
4

3
6

 
5

0
9

7
6

N
 

5 
2

4
3

 
7

7
2

1
N

 
0

1
2

7
N

 
53

11
W

 
2

4
 

6
7

1
0

N
 

23
42

1,
' 

1
1

7
0

0
 

1
2

0
5

 
1

7
 

1
0

 
6

5
 

28
36

W
 

1
1

1
3

7
 

51
13

C
N

 
5

2
3

2
9

 
7

7
4

3
N

 
9

7
7

8
/\

 
53

32
W

 
2

4
 

6
7

1
9

N
 

24
29

W
 

1
1

7
0

(,
 

1
2

1
0

 
1

7
 

lU
 

6
5

 
29

18
W

 
1

0
9

7
9

 
5

1
0

9
2

N
 

5
2

2
5

8
 

7
7

5
2

N
 

9
5

7
4

N
 

5 
3 

73
'.v

 
2

4
 

6
7

3
5

N
 

23
39

W
 

1
1

9
0

0
 

1
2

2
5

 
1

7
 

1
0

 
6

5
 

28
44

W
 

1
1

1
4

5
 

5
1

1
4

4
N

 
5

2
3

4
4

 
7

7
4

2
N

 
9

7
7

2
N

 
53

57
W

 
2

4
 

6
7

2
6

N
 

22
59

W
 

1
1

9
0

0
 

1
2

3
0

 
1

7
 

lû
 

6
5

 
27

53
W

 
1

1
2

1
3

 
5

1
1

3
9

N
 

5
2

3
5

4
 

7
7

3
8

N
 

9
9

1
1

N
 

52
44

W
 

2
4

 
6

7
1

8
N

 
22

19
W

 
1

1
9

0
0

 
1

2
3

5
 

1
7

 
1

0
 

65
 

27
49

W
 

1
1

3
1

2
 

5
0

9
9

0
N

 
5

2
2

2
9

 
7

7
3

0
N

 
10

00
51

': 
52

79
W

 
2

4
 

6
7

0
8

N
 

21
34

W
 

1
1

9
0

0
 

1
2

4
0

 
1

7
 

1
0

 
6

5
 

27
11

W
 

1
1

3
8

6
 

5
0

8
7

7
N

 
5

2
1

3
5

 
7

7
2

3
N

 
1

0
1

2
9

N
 

52
01

W
 

2
4

 
6

6
5

9
N

 
2

0
4

6
,i

 
1

1
9

0
0

 
1

2
4

5
 

1
7

 
1

0
 

6
5

 
26

ù0
W

 
1

1
4

5
9

 
5

0
7

6
4

N
 

5
2

0
4

2
 

7
7

1
7

N
 

1
0

2
9

9
N

 
50

23
W

 
2

4
 

6
6

4
9

N
 

19
59

W
 

1
1

9
0

0
 

1
2

5
0

 
1

7
 

1
0

 
6

5
 

25
30

W
 

1
1

5
5

0
 

5
0

5
3

0
N

 
5

1
8

3
3

 
7

7
0

7
N

 
1

0
4

?5
N

 
49

73
W

 
2

4
 

6
6

3
9

N
 

19
13

W
 

1
1

9
0

0
 

1
2

5
5

 
1

7
 

1
0

 
6

5
 

25
15

1'
1 

1
1

6
7

5
 

5
0

3
4

7
N

 
5

1
6

8
3

 
7

6
5

7
N

 
1

0
5

6
0

N
 

49
80

W
 

2
4

 
6

6
2

9
N

 
18

27
W

 
1

1
9

0
0

 
1

3
0

0
 

1
7

 
1

0
 

6
5

 
24

42
W

 
1

1
8

3
5

 
'i

0
1

3
4

N
 

5
1

5
1

2
 

7
6

4
3

N
 

1
0

7
5

2
N

 
49

45
W

 
2

4
 

6
6

1
8

N
 

17
42

W
 

1
1

9
0

0
 

1
3

0
5

 
1

7
 

1
0

 
6

5
 

23
1.

<7
W

 
1

1
6

5
3

 
5

0
2

1
9

N
 

5
1

5
5

3
 

7
6

5
6

N
 

1
0

7
1

7
N

 
45

76
W

 



r 
• 

·, 
,

·,
;
-

t 
'?

 :'
" .

• 
:::

. 
: 

; 
-;

::
 

1 
-:

r.
: 

: 
,;. 

: 
~
 

;.~
 -

, 
Il

; 
--:

-
:~

 
9'

::
 

: 
; z

 ..
. ~ 

·-
~

• 
.:

;:
si

t 
,·

;.
;~

 
p~

; 
.?

,!
 C

 
ç

~
:,

~
•~

 
l
S

~
;+

-?
~

 
-

--
--

-
·
-

--
.::

:;.
-:~

.,:,
·.-

F
L

 
LA

T 
LO

N
G

 
A

LT
 

G
M

T 
D

A
 

M
O 

YR
 

D
 

H
 

z 
F 

I 
X

 
y 

2
4

 
6

6
0

7
N

 
16

57
W

 
1

1
9

0
0

 
1

3
1

0
 

1
7

 
1

0
 

6
5

 
2

2
5

9
W

 
1

1
9

2
2

 
5

0
5

0
5

N
 

5
1

8
9

3
 

7
6

4
3

N
 

1
0

9
7

6
N

 
46

54
W

 
2

4
 

6
5

5
5

N
 

16
12

1'
1 

1
1

9
0

0
 

1
3

1
5

 
1

7
 

1
0

 
6

5
 

2
2

3
3

W
 

1
2

2
0

3
 

4
9

9
7

4
N

 
5

1
4

4
3

 
7

6
1

7
N

 
1

1
2

7
0

N
 

4
6

8
0

W
 

2
4

 
6

5
4

3
N

 
15

27
W

 
1

1
9

0
0

 
1

3
2

0
 

1
7

 
1

0
 

6
5

 
2Ô

31
W

 
1

2
2

4
3

 
4

9
7

8
9

N
 

5
1

2
7

2
 

7
6

1
1

N
 

1
1

3
9

H
: 

44
90

W
 

2
4

 
6

5
3

1
N

 
14

44
W

 
1

1
9

0
0

 
1

3
2

5
 

1
7

 
1

0
 

6
5

 
2 

3 
5\

~ 
1

2
2

5
6

 
4

9
8

6
8

N
 

5
1

3
5

2
 

7
6

1
2

N
 

1
1

4
7

3
N

 
4

3
1

1
W

 
2

4
 

6
5

1
8

N
 

14
00

W
 

1
1

9
0

0
 

1
3

3
0

 
1

7
 

1
0

 
6

5
 

1
9

4
0

W
 

1
2

3
4

9
 

4
9

7
7

4
N

 
5

1
2

8
3

 
7

6
0

4
N

 
1

1
6

2
8

N
 

41
57

W
 

2
4

 
6

5
0

7
N

 
1

3
1

6
W

 
1

1
9

0
0

 
1

3
3

5
 

1
7

 
1

0
 

6
5

 
20

38
1-

1 
1

2
4

9
C

 
4

9
9

3
4

N
 

5
1

4
7

2
 

7
5

5
7

N
 

1
1

6
8

9
N

 
44

00
W

 
2

4
 

6
5

3
4

N
 

13
19

W
 

1
1

9
0

0
 

1
4

0
0

 
1

7
 

1
0

 
6

5
 

2
0

2
 3

W
 

1
2

1
2

6
 

4
9

8
2

3
N

 
5

1
2

7
7

 
7

6
1

9
N

 
1

1
3

6
7

N
 

4
2

2
4

W
 

2
4

 
6

5
4

5
N

 
13

54
1'

1 
1

1
9

0
0

 
1

4
0

5
 

1
7

 
1

0
 

6
5

 
2

0
0

9
W

 
1

2
1

9
1

 
4

9
7

6
6

N
 

5
1

2
3

7
 

7
6

1
4

N
 

1
1

4
4

5
N

 
42

00
W

 
2

4
 

6
5

5
5

N
 

14
3U

l'I
 

1
1

9
0

0
 

1
4

1
0

 
1

7
 

lJ
 

6
5

 
2C

57
W

 
1

1
9

6
4

 
4

9
9

5
5

N
 

5
1

3
6

8
 

7
6

3
2

N
 

1
1

1
7

3
N

 
42

77
W

 
2

4
 

6
6

0
5

N
 

15
09

W
 

1
1

9
0

0
 

1
4

1
5

 
1

7
 

1
0

 
6

5
 

2
1

3
0

W
 

1
2

0
1

6
 

5D
C

6
6

N
 

5
1

4
8

8
 

7
6

3
0

N
 

1
1

1
8

0
1

' 
44

03
W

 
2

4
 

6
6

1
6

N
 

15
4'

,I
W

 
1

1
9

0
0

 
1

4
2

0
 

1
7

 
1

0
 

6
5

 
2

1
5

3
W

 
1

1
9

6
4

 
5

0
0

6
3

N
 

5
1

4
7

3
 

7
6

3
4

N
 

1
1

1
0

2
N

 
4

4
5

9
W

 
2

4
 

6
6

2
6

N
 

16
30

1'
1 

1
1

9
0

0
 

1
4

2
5

 
1

7
 

lU
 

6
5

 
2

2
5

2
W

 
1

1
7

7
8

 
5

0
1

3
3

N
 

5
1

4
9

8
 

7
6

4
7

N
 

1
0

8
5

2
N

 
4

5
7

6
,~

 
2

4
 

6
6

3
5

N
 

17
11

W
 

1
1

9
0

0
 

1
4

3
0

 
1

7
 

1
0

 
6

5
 

2
3

0
4

W
 

1
1

7
3

4
 

5
C

2
2

1
N

 
5

1
5

7
3

 
7

6
5

1
N

 
1

0
7

9
6

N
 

45
97

'1
1 

2
4

 
6

6
4

4
N

 
17

52
W

 
1

1
9

0
0

 
1

4
3

5
 

1
7

 
1

0
 

6
5

 
2

4
2

7
W

 
1

1
7

2
8

 
'i

0
2

8
Q

N
 

5
1

6
3

8
 

7
6

5
2

N
 

1
0

6
7

5
N

 
4

8
5

5
W

 
2

4
 

6
6

5
3

N
 

18
35

W
 

1
1

9
0

0
 

1
4

4
0

 
1

7
 

1
0

 
6

5
 

2
4

5
2

W
 

1
1

6
3

7
 

5
0

4
6

4
N

 
5

1
7

8
8

 
7

7
0

1
N

 
1

0
5

5
9

N
 

4 
8 

9 
3\

~ 
2

4
 

6
6

4
5

N
 

16
18

W
 

1
2

0
0

0
 

1
5

0
0

 
1

7
 

1
0

 
6

5
 

2
2

4
4

W
 

1
1

8
2

3
 

5
0

3
2

3
N

 
5

1
6

9
4

 
7

6
4

7
N

 
10

C
J0

41
\ 

4
5

7
0

W
 

2
4

 
6

6
3

3
N

 
1

5
3

5
,1

 
1

2
0

0
0

 
1

5
0

5
 

1
7

 
1

0
 

6
5

 
2

1
4

8
W

 
1

1
8

3
5

 
5

0
1

8
1

N
 

5
1

5
5

8
 

7
6

4
4

N
 

1
0

9
8

9
N

 
4

3
9

4
,.

. 
2

4
 

6
6

2
1

N
 

14
52

W
 

1
2

0
0

0
 

1
5

1
0

 
l 

7 
1

0
 

6
5

 
2

1
4

8
W

 
1

2
0

1
c
 

5
0

0
2

1
N

 
5

1
4

4
3

 
7

6
3

0
N

 
1

1
1

5
2

1
\ 

44
60

W
 

2
4

 
6

6
1

0
1

\ 
14

07
W

 
1

2
0

0
0

 
1

5
1

5
 

1
7

 
1

0
 

6
5

 
2

0
3

3
W

 
1

2
0

5
:J

 
4

9
9

6
0

N
 

5
1

3
9

2
 

7
6

2
6

N
 

1
1

2
8

4
1

\ 
42

28
W

 
2

4
 

6
5

5
7

N
 

13
20

W
 

1
2

0
0

0
 

1
5

2
0

 
1

7
 

1
0

 
6

5
 

2
0

0
4

W
 

1
2

2
3

1
 

4
9

9
5

8
N

 
5

1
4

3
3

 
7

6
1

5
N

 
1

1
4

8
8

N
 

4
1

9
7

W
 

2
4

 
6

:i
4

2
N

 
1

2
3

 h
l 

1
2

0
0

c
 

1
5

2
5

 
1

7
 

1
0

 
6

5
 

l 
9

J3
W

 
1

2
2

0
7

 
4

9
9

C
2

N
 

5
1

3
7

3
 

7
6

1
5

N
 

1
1

5
3

9
N

 
3<

l8
5W

 
(
/)

 

C
: 

2
4

 
6

6
1

5
N

 
12

50
W

 
1

2
0

0
0

 
1

5
4

5
 

1
7

 
1

0
 

6
5

 
2

0
0

7
W

 
1

2
0

7
2

 
5

0
0

1
8

N
 

5
1

4
5

4
 

7
6

2
6

N
 

1
1

3
3

6
N

 
4

1
5

3
W

 
:,:

, 
2

4
 

6
6

2
6

N
 

13
28

W
 

1
2

0
0

0
 

1
5

5
0

 
1

7
 

l
C

 
6

5
 

2C
27

W
 

1
1

9
5

7
 

5
0

1
C

7
N

 
5

1
5

1
4

 
7

6
3

5
N

 
1

1
2

0
4

~
1 

4
1

7
7

W
 

<
 

2
4

 
6

6
3

6
N

 
1

4
0

6
,'i 

1
2

0
0

0
 

1
5

5
5

 
1

7
 

1
0

 
6

5
 

2
0

5
9

\\
' 

1
1

9
1

0
 

5
0

2
0

'iN
 

5
1

5
9

9
 

7
6

3
9

N
 

1
1

1
2

0
1

' 
4

2
6

5
W

 
tT

l 
2

4
 

6
6

4
5

N
 

1
4

4
6

\•
 

1
2

0
0

0 
1

6
0

0
 

1
7

 
1

0
 

6
5

 
21

01
\-

1 
1

1
8

5
7

 
5

0
2

5
4

N
 

5
1

6
3

4
 

7
6

4
3

N
 

1
1

0
6

8
N

 
4

2
5

2
W

 
-< 

2
4

 
6

6
2

3
N

 
16

54
1'

1 
1

2
0

0
c 

1
6

2
0 

1
7

 
1

0
 

6
5

 
2

2
5

%
 

1
1

7
9

8
 

5
0

2
6

C
N

 
5

1
6

2
6

 
7

6
4

7
N

 
1

0
~

6
1

N
 

46
07

W
 

0 
2

4
 

6
6

0
8

N
 

1
7

2
0

.,
; 

1
1

0
0

0
 

1
6

2
5

 
1

7
 

1
0

 
6

5
 

2
1

5
4

W
 

1
1

8
0

2
 

"0
6

5
2

N
 

5
1

6
2

C
 

7
6

4
7

N
 

1 
O

Q
t;

H
' 

4
4

0
êW

 
'T

l 
2

4
 

6
:i

5
2

N
 

1
7

4
4

N
 

1
1

0
0

0
 

1
6

3
0

 
1

7
 

lJ
 

6
5

 
2

3
5

0
w

 
1

2
1

6
7

 
5

0
 

93
N

 
5

1
5

4
9

 
7

6
2

1
N

 
1

1
1

2
9

1
\ 

4
9

1
 

W
 

-l
 

2
5

 
6

3
0

1
N

 
2

2
2

1
w

 
1

0
0

0
0

 
9

1
0

 
2

2
 

lU
 

6
5

 
2 

4
5

 3
1\

' 
1

3
0

3
9

 
4

Q
8

4
7

N
 

5
1

5
2

4
 

7
5

2
0

N
 

1
1

8
2

8
N

 
5

4
8

8
'-" 

::c
 

2
5

 
6

2
4

 7
N

 
2

2
2

8
W

 
1

g
o

o
o 

9
1

5
 

2
2

 
1

0
 

6
5

 
2

5
1

2
W

 
1 

30
11

5 
4

0
6

2
7

N
 

51
"1

64
 

7
5

~
4

N
 

1
1

8
4

0
"'

 
55

71
W

 
tT

l 
2

5
 

6
2

0
7

N
 

22
3u

W
 

1 
0

0
0 

9
3

0
 

2
2

 
1

0 
6

5
 

2
4

5
 3

W
 

1
3

,3
8

 
4

9
4

3
7

N
 

5
1

2
 

5 
7

4
 

4N
 

12
10

C
'N

 
56

11
W

 
z 

2
5

 
6

1
5

2
N

 
2 

2
2

 6
vl

 
1

0
0

0
0

 
9

3
5

 
2

2
 

lù
 

6
5

 
24

'•
4W

 
1

3
5

7
1

 
4

9
4

9
8

N
 

5
1

3
2

5
 

7
4

4
0

N
 

1
2

3
2

7
N

 
5

6
7

6
;1

 
0 

2
5

 
6

1
3

7
N

 
2

2
2

2
W

 
1

0
0

0
0

 
9

4
0 

2
2

 
1

0
 

6
5

 
2

4
2

2
W

 
1

3
6

3
4

 
4

Q
2

8
3

N
 

5
1

1
3

4
 

7
4

3
2

N
 

l 
2

4
2

0
~

. 
56

24
W

 
:,:

, 
2

5
 

6
1

2
2

N
 

2
2

1
8

w
 

1
0

0
0

0
 

9
4

5
 

2
2

 
1

0 
6

5
 

2
4

1
2

W
 

1
3

6
7

9
 

4
9

1
4

6
N

 
5

1
0

1
4

 
7

4
2

7
N

 
1

2
4

7
7

N
 

56
06

W
 

0 
2

5
 

6
1

0
7

N
 

2
2

1
3

1'1 
1

0
0

0
0 

9
:,

0
 

2
2

 
1

0 
6

5
 

2 
3 

5 
6~

: 
1

3
7

9
2

 
4

9
1

9
8

N
 

5
1

C
9

5
 

7
4

2
0

N
 

12
60

7r
-.

: 
55

95
W

 
n 

2
5

 
6

1
1

6
N

 
2

3
3

8
>'1 

lO
O

O
C

 
1

0
0

5
 

2
2

 
lù

 
6

5
 

2
4

4
8

W
 

1
3

6
9

6
 

4
Q

3
5

8
N

 
5

1
2

2
3

 
7

4
2

9
N

 
1

2
4

3
2

N
 

57
47

W
 

(
)
 

2
5

 
6

1
2

5
N

 
2

4
1

9
>'1 

1
0

0
0

0 
1

0
1

0 
2

2
 

1
0 

6
5

 
2

5
3

5
W

 
1

3
6

0
9

 
4

9
5

C
7N

 
5

1
3

4
4

 
7

4
3

8
N

 
1

2
2

7
6

N
 

58
75

W
 

0 
2

5
 

6
1

3
4

N
 

2
?

0
0

w
 

lO
C

O
S 

1
0

1
5

 
2

2
 

1
0

 
6

5
 

2
5

5
 2

W
 

1
3

4
9

5
 

4
0

6
4

2
N

 
5

1
4

4
4

 
7

4
4

8
N

 
1

2
1

4
~

N
 

58
87

W
 

C
: 

2
5

 
6

1
4

3
N

 
2 

5
4

1
 ·,;

 
1

0
0

0
0

 
1

0
2

0
 

2
2

 
1

0
 

6
5

 
2

6
2

2
W

 
1

3
4

2
3

 
4

G
6

8
2

N
 

5
1

4
6

4
 

74
5"

1N
 

1
2

0
2

6
~1

 
59

63
'-

" 
~ 

2
5

 
6

1
5

1
N

 
2

6
2

3
11 

1
0

0
0

0 
1

0
2 

5 
2

2
 

1
0 

6
5

 
2 

7
2

0
\, 

1
3

3
8

9
 

5
0

0
8

4
N

 
5

1
8

4
3

 
7

5
0 

2N
 

1
1

8
Q

4
N

 
6

1
4

 7
',J 

2
5

 
6

1
5

9
N

 
2 

7
0

 5
\•/ 

1
0

0
0

0 
1

0 
3

0
 

2
2

 
1

0 
6

5
 

2
1

1
 n

 
1

3
0

4
0

 
4

9
8

5
7

N
 

5
1

5
3

4
 

7
5

2
1

N
 

1
1

5
9

0
N

 
59

77
W

 
:,:,

 
2

5
 

6
2

0
7

N
 

2
7

4
7

w
 

1
0

0
0

() 
lù

 3
 5

 
2

2
 

l
C

 
6

5
 

28
27

\o
l 

1
3

0
3

6
 

5
0

1
6

8
N

 
5

1
8

3
4

 
7

5
2

6
N

 
1

1
4

6
1

N
 

6
2

1
2

'11 
F.i

 
2

5
 

6
2

1
5

N
 

2
8

 3
0

';1 
lO

O
O

u 
1

0
4

0 
2

2
 

l
v 

6
5

 
2

8
 3

 5
•,: 

1
2

9
4

0 
5

0
3

6
5

N
 

5
2

0
0

1 
7

5
3

5
N

 
1

1
3

6
4

N
 

61
90

W
 

(/
) 

2
5

 
6

2
2

2
N

 
2

9
1

3
1'. 

1
0

0
0

0 
1

0
4

5
 

2
2

 
1

0 
6

5
 

2
9

4
2

W
 

1
2

9
C

O
 

5
0

4
2

ù
N

 
5

2
0

4
5

 
7

5
3

9
N

 
1

1
2

0
61

\ 
63

90
W

 
►
 

2
5

 
6

2
4

U
N

 
2

8
39

1'
. 

1
0

0
0

0 
11

0
5 

2
2

 
1

0 
6

5
 

2
8

 3
3W

 
1

2
7

0
7 

5
0

4
4

5
N

 
5

2
0

2
0

 
7

5
5

2
N

 
1

1
1

6
2

N
 

60
72

';1
 

z 
2

5
 

6
2

3
5

N
 

2
8

06
w

 
1

0
0

0
0

 
1

1
1

0
 

2
2

 
1

0 
6

5
 

2
8

2
 4

W
 

l 
2c

:>
4 

7 
5

0
2

9
5

N
 

5
1

9
3

5
 

7
5

3
4

N
 

1
1

3
8

9
N

 
6

1
5

8
,1

 
0 

2
5

 
6

2
2

9
N

 
2

7
3

:>W
 

1
0

0
0

0
 

l 
11

 5
 

2
2

 
l

ù 
6

5
 

2 
8 

1 
51

, 
1

3
C

8
2

 
5

0
1

8
2

N
 

5
1

8
5

9
 

7
5

2
3

N
 

1
1

5
2

3
N

 
61

94
\,

J 
-
l 

2
5

 
6

2
2

4
N

 
2

7
0

0
•' 

1
0

0
0

0 
1

1
2

0
 

2
2

 
1

0 
6

5
 

2
8

0
0W

 
1

3
0

1
1

 
5

0
0

5
6

N
 

5
1

7
1

9
 

7
5

2
6

N
 

ll
4

A
8

N
 

61
09

W
 

::c
 

2
5

 
6

2
1

 n
: 

26
27

W
 

1
0

0
0

0
 

1
1

2
5

 
2

2
 

1
0 

6
5

 
27

20
W

 
1

2
8

0
9

 
4

9
8

9
1

N
 

5
1

5
0

9
 

7
5

3
6

N
 

1
1

3
7

9
N

 
5

8
8

2
W

 
tT

l 
2

5
 

6
2

1
1

N
 

25
54

W
 

1
0

0
0

0 
1

1
3

0
 

2
2

 
1

0
 

6
5

 
2

7
4

3
W

 
1

3
?
8

6
 

t;
Q

23
3N

 
5

1
0

6
0

 
7

5
1

1
N

 
1

1
7

6
1

N
 

61
80

W
 

C
l 

2
5

 
6

2
0

4
N

 
2 

5
2

 2
..i

 
1

0
0

0
0 

1
1

3
5

 
2

2
 

lû
 

6
5

 
2

6
3

5
W

 
1

3
3

0
3

 
4

Q
8

3
4

N
 

5
1

5
7

9
 

7
5

0
3

N
 

l 
1

8
%

M
 

59
53

W
 

:,:
, 

2
5

 
6

1
5

7
N

 
2

4
5

0
',i 

1
0

0
0

0 
1

1
4

0 
2

2
 

1
0

 
6

5
 

2
6

0
8

W
 

1
3

1
7

2
 

4
9

6
9

2
N

 
':

il
4

0
Q

 
7

5
0

9
N

 
1

1
8

2
5

N
 

58
03

W
 

tT
l 

2
5

 
6

1
5

0
N

 
2

4
1

8
W

 
1

0
0

0
0 

1
1

4
5

 
2

2
 

1
0

 
6

5
 

2
5

4
9

\v
 

1
3

4
0

0 
4<

l7
C

4N
 

5
1

4
7

Q
 

7
4

5
5

N
 

1
2

0
6

2
"'

 
5

8
3

7
W

 
tT

l 

2
5

 
6

1
4

3
"'

 
2 

3 
4 

7 
,v 

1
0

0
0

0 
1

1
5

0 
2

2
 

1
0 

6
5

 
2

5
1

9
W

 
1

3
5

3
5

 
4

9
5

8
4

N
 

5
1

3
9

8
 

7
4

4
4

N
 

1
2

2
3

6
N

 
57

86
W

 
z r 

2
5

 
6

1
3

7
N

 
2 

3
16

11
 

1
0

0
0

0 
1

1
5

5
 

2
2

 
1

0 
6

5
 

2
4

%
W

 
1

3
"-

2
1

 
4

9
3

5
2

N
 

5
1

1
7

1
 

7
4

4
1

N
 

1
2

2
9

4
N

 
5

6
2

8
W

 
►
 

2
5

 
6

1
2

9
N

 
2

24
51

1 
1

0
0

0
0 

1
2

0
0

 
2

2
 

1
0 

6
5

 
24

36
\o

. 
1

3
7

2
2

 
4

9
3

6
8

N
 

5
1

2
4

0
 

7
4

2
8

N
 

1
2

4
7

7
N

 
57

12
W

 
z 

2
5

 
6

1
2

2
N

 
2

2
14

W
 

1
0

0
0

0
 

1
2

0
5 

2
2

 
1

0 
6

5
 

2 
4

1
 O

'vl
 

1
3

6
9

4
 

4
Q

l9
1

N
 

5
1

0
6

1
 

7
4

2
7

N
 

1
2

4
9

3
N

 
56

08
W

 
0 

2
5

 
6

1
5

3
N

 
2

2
4

9
;, 

1
0

0
0

0
 

1
2

2
5

 
2

2
 

lJ
 

6
5

 
2

4
4

1
1

\' 
1

3
4

2
9

 
4

9
4

4
2

N
 

5
1

2
3

3
 

7
4

4
8

N
 

1
2

2
0

7
N

 
5

6
0

7W
 

(
/)

 
2

5
 

6
2

0
1

N
 

2
3

2
8

w
 

1
0

0
0

0 
1

2
3

0
 

2
2

 
lJ

 
6

5
 

2
5

J
8W

 
1

3
3

6
4

 
4

9
5

8
4

N
 

5
1

3
5

4
 

7
4

5
5

N
 

1
2

0
9

8
N

 
56

77
1'

1 
tT

l 
2

5
 

6
2

1
0

N
 

2
4

0
8

11 
1

0
0

0
0

 
1

2
3

5
 

2
2

 
1

0 
6

5
 

2
5

3
1

W
 

1
3

2
2

2
 

4
9

7
C

4
N

 
5

1
4

3
3

 
7

5
0

6N
 

1
1

9
3

4
N

 
56

94
W

 
►
 

2
5

 
6

2
1

8
N

 
2

4
4

8
W

 
1

0
0

0
0 

1
2

4
0 

2
2

 
1

0 
6

5
 

2
6

2
3

W
 

1
3

1
8

8
 

4C
J7

66
N

 
5

1
4

8
3

 
7

5
0

9
N

 
1

1
8

1
5

N
 

58
59

W
 

2
5

 
6

2
2

6
N

 
2

5
3

0
W

 
1

0
0

0
0 

1
2

4
5

 
2

2
 

1
0 

6
5

 
2

7
J3

W
 

1
3

0
5

2
 

5
0

0
8

C
N

 
5

1
7

5
3

 
7

5
2

4
N

 
1

1
6

2
5

N
 

5
9

3
5

W
 

2
5

 
62

3(
5

N
 

2
6

p
1

1
 

1
0

0
0

0 
1

2
5

0 
2

2
 

1
0 

6
5

 
2

7
C

5
,I

 
1

2
9

4
3

 
4

Ô
8

9
2

N
 

5
1

5
4

 "I
 

7
5

2
7

N
 

1
1

5
2

3
N

 
58

94
W

 
2

5
 

6
2

4
 

N
 

2
6

 
o

,v 
1

0
0

0(
; 

1
2

?
 5

 
2

2
 

1
0 

6:
, 

2
8

C
 O

W
 

1
3

0
1

7
 

5 
1

5
2

N
 

5
1

8
1

4
 

7
5

2
7

N
 

1
1

4
9

4
1

'\
 

6
1

1
 l 

W
 

2
5

 
6

2
4

7
N

 
2

7
3

9W
 

1
0

0
0

0
 

1
3

0
0

 
2

2
 

1
0 

6
5

 
2

8
 3

2'
vl

 
1

2
8

Q
l 

5
0

3
3

8
N

 
5

1
9

6
3

 
7

5
3

8
N

 
1

1
3

2
6

N
 

61
57

W
 

2
5

 
6

2
55

N
 

2
8

24
1'1

 
1

0
0

0
0 

1
3

0
5 

2
2

 
1

0 
6

5
 

2
8

3
1

W
 

1
2

6
6

7
 

t;
04

8Q
N

 
5

2
0

5
3

 
7

5
5

5
N

 
1

1
1

3
0

N
 

6
0

4 
7

,/ 
2

5
 

6
3

1
1

N
 

2
7

5
3

11 
1

0
0

0
0 

1
3

2
5

 
2

2
 

1
0 

6
5

 
2

9
15

W
 

1
2

6
1

5
 

5
0

4
9

3
N

 
5

2
0

4
5

 
7

5
5

8
N

 
1

1
0

0
6N

 
6

1
6

4
W

 
2

5
 

6
3

0
6

N
 

2
7

2
2

w
 

1
00

0(
.,

 
1

3
3

0 
2

2
 

1
0 

6
5

 
2

8
 3

 7
w

 
1

2
6

2
5

 
5

0
4

3
4

N
 

5
1

9
9

0
 

7
5

5
7

N
 

1
1

0
8

2
~

' 
6

0
4

8
\v

 
2

5
 

6
3

0
0N

 
2

6
5

1
w

 
1

0
0

0
0

 
1

3
3

5 
2

2
 

l
C

 
6

5
 

2
8

2
5

W
 

1
2

8
9

5
 

5
0

3
5

4
N

 
5

1
9

7
9

 
7

5
3

8
N

 
1

1
3

4
0

N
 

6
1

3
8

W
 

2
5 

6
2

5
4

N
 

2
6

2
u

w
 

1
0

0
0

0 
1

3
4

0 
2

2
 

l
ù 

6
5

 
2 

7
4

 3
W

 
1

2
9

1
0

 
:>

01
34

N
 

5
1

7
7

0
 

7
5

3
4

N
 

1
1

4
2

8
"'

 
60

05
W

 
2

5
 

6
2

4
8

N
 

2
;,

4
8

h
 

1
0

0
0

0 
1

3
4

5
 

2
2

 
lU

 
6

5
 

2
1

1
2

,1
 

1
2

9
2

2
 

4
9

9
8

6
N

 
5

1
6

2
9

 
7

5
3

0
N

 
1

1
4

9
4

N
 

59
06

W
 

2
5

 
6

2
4

2N
 

2 
5

1
6

,1
 

1
0

0
0

0
 

1
3

5
0 

2
2

 
1

0 
6

5
 

2
6

5
2

W
 

1
2

9
6

6
 

5
0

3
:i

3N
 

5
1

Q
4

8
 

7
5

3
3

N
 

1
1

5
6

7
N

 
5

8
5

8
W

 
2

5
 

6
2

3
6

N
 

2
4

4
4

N
 

1
0

0
0

0 
1

3
5

5
 

2
2

 
l

U
 

6
5

 
2

6
4

5
W

 
1

3
1

3
0

 
4

9
7

7
 7

N
 

5
1

4
7

9
 

7
5

1
3

N
 

1
1

7
2

5
N

 
59

10
W

 
2

5 
6

2
2

9
N

 
2

4
1

3
•• 

1
0

0
0

0 
1

4
0

0
 

2
2

 
l

li 
6

5
 

2
6

0
7W

 
1 

3 
l 

7
1

 
4C

J7
35

N
 

5
1

4
4

9
 

7
5

1
0

N
 

1
1

8
2

6
N

 
57

99
W

 
2

5
 

6
2

2
3

N
 

2
3

4
0

-" 
1

0
0

0
0 

1
4

0
5 

2
2

 
1

0 
6

5
 

2
5

5
4

W
 

1
3

0
9

1
 

4
9

7
9

7N
 

5
1

4
8

9
 

7
5

1
6

N
 

1
1

7
7

7
N

 
57

17
W

 
2

5
 

6
2

1
6

N
 

2
3

0
1:l

W
 

1
0

0
0

0
 

1
4

1
0

 
2

2
 

1
0 

6
5

 
2

5
1

7
W

 
1

3
3

6
8

 
4

9
6

J9
N

 
5

1
3

7
9

 
7

4
5

5
N

 
1

2
0

8
7

1
\ 

5
7

0
9

W
 

2
5 

6
2

0
9

N
 

2 
2 

3 
5

,1 
1

0
0

0
0 

1
4

1
5

 
2

2
 

1
0 

6
5

 
24

52
W

 
1

3
4

7
9

 
4

Q
6

1
1

N
 

5
1

4
1

0
 

7
4

4
8

N
 

1
2

2
3

0
N

 
56

67
W

 
.....

. 
2

5 
6

2
0

2
N

 
2

2
0

3W
 

1
0

0
0

0
 

1
4

2
0 

2
2

 
1

0
 

6
5

 
2

4
2

2
W

 
1

3
,5

9
 

4
9

4
6

1
N

 
5

1
2

3
3

 
7

4
5

3
N

 
1

2
1

6
8

N
 

55
12

W
 

V
, 

2
5

 
6

1
5

4
N

 
21

31
W

 
1

0
0

0
0 

1
4

2
5

 
2

2
 

1
0 

6
5

 
2

4
3

2
W

 
1

3
4

7
8

 
4

9
3

4
1

N
 

5
1

1
4

9
 

7
4

4
3

N
 

1
2

 2
6

1
"'

 
55

97
W

 
w

 



FL
 

LA
T 

LO
N

G
 

A
LT

 
G

tv
,T

 
lJA

 
,v,

o 
YR

 
D

 
H

 
z 

F 
1 

X
 

y 
.....

 
V

l 

2
5

 
6

2
5

4
N

 
23

33
W

 
1

0
0

0
0

 
1

5
0

0
 

2
2

 
lJ

 
6

5
 

2
6

2
5

W
 

1
2

8
2

9
 

4
9

8
5

0
N

 
5

1
4

7
4

 
7

5
3

4
N

 
1

1
4

8
9

N
 

57
09

W
 

+"
 

2
5

 
6

3
0

2
N

 
2

4
1

4
,1

 
1

0
0

0
0

 
1

5
0

5
 

2
2

 
1

0
 

6
5

 
26

17
W

 
1

2
8

1
8

 
5

0
1

6
2

N
 

5
1

7
7

4
 

7
5

4
0

N
 

1
1

4
9

3
N

 
56

76
W

 
2

5
 

6
3

1
0

N
 

24
58

W
 

1
0

0
0

0
 

1
5

1
0

 
2

2
 

1
0

 
6

5
 

2
6

4
0

W
 

1
2

8
3

7
 

5
0

2
0

9
N

 
5

1
8

2
4

 
7

5
4

0
N

 
1

1
4

7
1

N
 

57
63

W
 

2
5

 
6

3
1

7
N

 
2:

i4
4W

 
1

0
0

0
()

 
1 

':> 
1 

5 
2

2
 

lù
 

6
5

 
27

17
W

 
1

2
7

2
6

 
5

0
3

2
C

N
 

5
1

9
C

5
 

7
5

4
8

N
 

1
1

3
1

0
N

 
58

34
W

 
2

5
 

6
3

2
5

N
 

26
32

W
 

1
0

0
0

0
 

1
5

2
0

 
2

2
 

1
0

 
6

5
 

28
16

W
 

1
2

7
1

3
 

5
0

4
7

4
N

 
5

2
0

5
0

 
7

5
5

2
N

 
1

1
1

9
6

N
 

60
21

W
 

2
5

 
6

3
3

5
('

; 
2 

7 
24

;1
 

1
0

0
0

0
 

1
5

2
5

 
2

2
 

1
0

 
6

5
 

2
8

3
3

W
 

1
2

4
5

4
 

5
0

6
4

2
N

 
5

2
1

5
1

 
7

6
1

1
N

 
1

0
9

4
0N

 
59

53
W

 
2

5
 

6
3

5
4

N
 

2
6

5
4

W
 

1
0

0
0

0 
1

5
4

5
 

2
2

 
1

0
 

6
5

 
28

27
W

 
1

2
4

8
0

 
5

0
6

6
6

N
 

5
2

1
8

0
 

7
6

1
0

N
 

1
0

9
7

3
N

 
59

46
':

I 
2

5
 

6
3

4
7

N
 

2
6

1
7

w
 

1
0

0
0

0
 

1
5

5
0

 
2

2
 

1
0 

6
5

 
28

G
3W

 
1

2
5

8
6

 
5

0
5

3
8

N
 

5
2

0
8

1
 

7
6

0
1

N
 

1
1

1
0

7
N

 
59

18
W

 
2

5
 

6
3

4
0

N
 

2
5

4
1

 ,1
 

1
0

0
0

0
 

1
5

5
5

 
2

2
 

1
0

 
6

5
 

2
8

3
9

W
 

1
2

7
1

8
 

5
0

3
8

9
N

 
5

1
9

7
0

 
7

5
5

0
N

 
1

1
1

6
1

N
 

60
97

•,
/ 

2
5

 
6

3
3

3
N

 
25

08
W

 
lO

O
O

ù 
1

6
0

0
 

2
2

 
1

0
 

6
5

 
2

1
3

0
w

 
1

2
7

8
7

 
5

0
2

1
2

N
 

5
1

8
1

5
 

7
5

4
3

N
 

1
1

3
4

1
N

 
59

06
W

 
2

5
 

6
3

2
6

N
 

24
36

W
 

lO
U

O
C

J 
1

6
0

5
 

2
2

 
1 

Li 
6

5
 

2 
6

5
 3

1-,
 

1
2

6
4

6
 

5
0

0
5

2
N

 
5

1
6

 7
4

 
7

5
3

6
N

 
1

1
4

5
8N

 
58

09
W

 
2

5
 

6
3

1
9

N
 

2
4

0
4

;1
 

1
0

0
0

0
 

1
6

1
0

 
2

2
 

1
0

 
6

5
 

2 
61

3~
! 

1
2

7
3

9
 

5
0

1
6

7
N

 
5

1
7

5
9

 
7

5
4

5
N

 
1

1
4

2
9

N
 

5
6

 2
6'

,✓
 

2
5

 
6

3
1

2
N

 
2 

3 
3 

2 
,, 

1
0

0
0

0 
1

6
1

5
 

2
2

 
1 

Li 
6

5
 

2
6

4
2

W
 

1
2

8
9

5
 

4
9

9
2

5
N

 
5

1
5

6
3

 
7

5
3

1
N

 
1

1
5

2
1

N
 

5
7

9
2

;1
 

2
5

 
6

3
0

5
N

 
2

3
0

1
N

 
1

0
0

0
0 

1
6

2
0

 
2

2
 

1
0

 
6

5
 

2
5

?9
\\

 
1

2
9

3
7

 
4

9
8

4
7

N
 

5
1

4
9

8
 

7
5

2
7

N
 

1
1

6
7

8
N

 
55

66
W

 
2

5
 

62
:>

B
N

 
2

2
3

0
w

 
1

0
0

0
0 

1
6

2
5

 
2

2
 

1
0

 
6

5
 

24
53

W
 

1
3

0
8

7
 

4
9

8
5

0
N

 
5

1
5

3
9

 
7

5
1

7
N

 
1

1
8

7
3

N
 

55
06

W
 

2
5

 
6

2
5

1
N

 
2

2
0

0
v

. 
1

0
0

0
0 

1
6

 3
0

 
2

2
 

1
0

 
6

5
 

24
28

W
 

1
3

1
7

3
 

4
9

7
3

4
N

 
5

1
4

4
9

 
7

5
1

0N
 

1
1

9
9

0
N

 
5 

4 
5 

7~
i 

2
5

 
6

2
4

3
N

 
21

29
W

 
1

0
0

0
0 

1
6

3
5

 
2

2
 

1
0

 
6

5
 

24
29

W
 

1
3

'3
1

5
 

49
6"

>
4N

 
5

1
4

0
9

 
7

4
5

9
N

 
1

2
1

1
A

N
 

55
17

W
 

2
5

 
6

2
3

6
N

 
20

58
W

 
1

0
0

0
0 

1
6

4
0

 
2

2
 

1
0

 
6

5
 

23
52

W
 

1
3

3
2

8
 

4
9

5
8

8
N

 
5

1
3

4
8

 
7

4
5

7
N

 
1

2
1

8
8

N
 

53
93

W
 

2
5

 
6

2
2

7
N

 
2 

0 
2 

8v
i 

1
0

0
0

0 
1

6
4

5
 

2
2

 
1

0
 

6
5

 
2

3
5

0
\v

 
1

3
4

2
1

 
4

9
4

7
0

N
 

'i 
1

2
 5

8
 

7
4

4
9

N
 

1
2

 2
 7

 6
 ~·

 
54

25
W

 
2

5
 

6
2

5
5

N
 

20
49

W
 

lO
O

O
C

 
1

7
0

5
 

2
2

 
1

0
 

6':
> 

24
06

W
 

1
3

2
7

8
 

4
9

7
5

3
N

 
5

1
4

9
4

 
7

5
0

 3
N

 
l 

21
 2

 1
 ~!

 
54

21
W

 
2

5
 

6
3

0
6

N
 

21
30

W
 

1
0

0
0

0 
1

7
1

0
 

2
2

 
1

0
 

6
5

 
24

48
\o

J 
1

3
1

2
9

 
4

9
9

0
6

N
 

5
1

6
C

4
 

7
5

1
6

N
 

1
1

9
1

9N
 

5 
5

0
 7

,1
 

2
5

 
6

3
1

7
N

 
2

2
1

2
W

 
1

0
0

0
0 

1
7

1
5

 
2

2
 

1
0

 
6

5
 

25
C

7W
 

1
2

9
1

9
 

4
9

8
9

9
N

 
5

1
5

4
4

 
7

5
2

9
N

 
ll

6
9R

N
 

54
83

W
 

2
5

 
6

3
2

7
N

 
22

56
W

 
1

0
0

0
0 

1
7

2
0

 
2

2
 

1
0

 
6

5
 

26
14

W
 

1
3

0
4

6
 

5
0

0
7

2
N

 
5

1
7

4
4

 
7

5
2

4
N

 
1

1
7

0
3N

 
57

66
W

 
2

5
 

6
3

3
6

N
 

23
41

W
 

1
0

0
0

0
 

1
7

2
5

 
2

2
 

lù
 

6
5

 
26

40
W

 
1

2
7

9
8

 
5

C
l3

6
N

 
5

1
7

4
4

 
7

5
4

1
N

 
1

1
4

 3
6

 N
 

57
44

W
 

"C
l 

2
6

 
6

3
5

0
N

 
25

05
W

 
1

0
0

0
0 

9
3

0
 

2
4

 
1

c 
6

5
 

27
51

W
 

1
2

6
0

8
 

5
0

2
6

7
N

 
5

1
8

2
4

 
7

5
5

5
N

 
l 

l 
l 

4M
I 

58
89

W
 

C
: 

tD
 

2
6

 
6

3
:i

7
N

 
2 

5 
4 

7W
 

1
0

0
0

0
 

9
3

5
 

2
4

 
1

0
 

6
5

 
28

36
W

 
1

2
5

3
9

 
5

0
4

7
1

N
 

5
2

0
C

5
 

7
6

03
N

 
1

1
0

0
9

N
 

60
01

W
 

t""
' 

2
6

 
6

4
0

5
N

 
26

3ù
W

 
9

9
0

0
 

9
4

0
 

2
4

 
lU

 
6

5
 

28
25

W
 

1
2

3
7

4
 

5
0

7
0

6
N

 
5

2
1

9
4

 
7

6
1

7
N

 
1

0
8

8
4

N
 

5 
8

8
 8~

1 
n 

2
6

 
6

4
2

0
N

 
2 

6
0

 3
vJ

 
9

9
0

0
 

1
0

0
0

 
2

4
 

1
0

 
6

5
 

28
31

W
 

1
2

4
0

3
 

5
0

7
0

4
N

 
5

2
1

9
9

 
7

6
1

5
N

 
1

0
8

9
9

1
\ 

59
20

W
 

►
 

2
6

 
6

4
1

2
N

 
2

5
2

2
W

 
9

9
0

0
 

1
0

0
5

 
2

4
 

1
0

 
6

5
 

2
7

4
4

W
 

1
2

5
0

1
 

5
0

4
9

5
N

 
5

2
0

1
9

 
7

6
0

6
N

 
1

1
0

6
 "'

"'
 

">
81

9W
 

>-1
 

2
6

 
6

4
0

4
N

 
2

4
4

3
-1

 
9

9
0

0
 

1
0

1
0

 
2

4
 

1
0

 
6

5
 

27
15

W
 

1
2

5
8

1
 

5
0

2
6

8
N

 
5

1
8

1
8

 
7

5
5

7
N

 
1

1
1

8
4

N
 

57
62

W
 

ô 
2

6
 

6
3

:i
6

N
 

24
04

11
/ 

9
9

0
0

 
1

0
1

5
 

2
4

 
1

0
 

6
5

 
27

14
W

 
1

2
5

8
8

 
5

0
1

7
3

N
 

5
1

7
?
9

 
7

5
5

5
N

 
1

1
1

9
3

N
 

57
61

W
 

z 
2

6
 

6
3

4
8

N
 

23
25

W
 

9
9

0
0

 
1

0
2

0
 

2
4

 
1

0
 

6
5

 
26

06
\.

,' 
1

2
6

0
0

 
5

0
0

C
5

N
 

5
1

5
6

8
 

7
5

5
1

N
 

11
 3

 H
,N

 
55

42
W

 
(
/)

 

2
6

 
6

3
3

9
N

 
2

2
4

8
w

 
1

0
0

0
0 

1
0

2
5

 
2

4
 

1
0

 
6

5
 

26
06

W
 

1
2

7
8

1
 

4
9

9
8

1
N

 
5

1
5

8
9

 
7

5
3

9
N

 
ll

47
R

1'
1 

56
22

W
 

0 
2

6
 

6
3

3
2

N
 

2 
2

1
2

" 
lO

O
O

J 
1

0 
3

0
 

2
4

 
1

0 
6

5
 

2
4

4
8

\,
' 

1
2

8
1

6
 

4
9

7
8

6
N

 
5

1
4

0
9

 
7

5
3

4
N

 
1

1
6

3
3

N
 

5
3

7
7

.,
. 

'T
l 

2
6

 
6

3
2

4
N

 
21

36
W

 
1

0
0

0
0

 
1

0
3

5
 

2
4

 
1

0 
6

5
 

2
4

4
3

W
 

1
2

8
5

8
 

4
9

7
7

6
N

 
5

i4
~

0
 

7
5

3
1

N
 

1
1

9
8

0
1

\ 
53

76
W

 
>-1

 
2

6
 

6
3

1
6

N
 

2
1

0
 J

1
, 

1
0

0
0

0
 

1
0

4
0

 
2

4
 

1
0

 
6

5
 

23
55

W
 

1
2

8
1

9
 

4
9

7
55

N
 

5 
3 

9 
7

5
3

3
N

 
11

 
18

N
 

5
1

9
 7

\✓
 

::i:
: 

2
6

 
6

3
0

8
N

 
2

0
2

5
" 

1
0

0
0

0 
1

0
4

5
 

2
4

 
1

0 
6

5
 

2
3

3
3

W
 

1
3

C
8

4
 

4
9

7
8

9
N

 
5

1
4

7
9

 
7

5
1

7
N

 
1

1
9

9
4

N
 

52
28

W
 

tT1
 

2
6

 
6

3
0

0
N

 
19

50
W

 
1

0
0

0
0 

1
0

 5
0

 
2

4
 

lü
 

6
5

 
2 

3 
2 

3v
/ 

1
3

2
1

9
 

4
9

5
4

5
N

 
5

1
2

7
9

 
7

5
0

4
N

 
1

2
1

3
4

N
 

52
46

W
 

0 
2

6
 

6
2

5
2

N
 

1
9

1
5W

 
1

0
0

0
0 

1
0

5
5

 
2

4
 

1
0

 
6

5
 

2
2

3
0

W
 

1
3

2
6

2
 

4
9

4
4

1
N

 
5

1
1

8
9

 
7

4
5

9
N

 
1

2
2

5
2

1
\ 

50
75

W
 

0 
2

6
 

63
13

1'
. 

1
90

:,W
 

9
9

0
0

 
1

1
1

5
 

2
4

 
1

0 
6

5
 

23
20

W
 

1
3

1
1

2
 

4
9

6
3

7
N

 
5

1
3

3
9

 
7

5
1

2
N

 
1

2
0

3
9

N
 

5
1

9
4

\v
 

~
 

2
6

 
6

3
2

2
N

 
1

9
4

8w
 

9
9

0
0

 
1

1
2

0
 

2
4

 
1

0
 

6
5

 
23

08
W

 
1

3
0

9
1

 
4

9
8

5
4

N
 

5
1

5
4

4
 

7
5

1
7

N
 

1
2

0
3

8
N

 
51

44
W

 
z 

2
6

 
6

3
3

2
N

 
2

0
3

0
..

, 
9

9
0

0
 

1
1

2
5

 
2

4
 

1
0

 
6

5
 

2 
3 

2 
Bv

J 
1

2
7

4
4

 
4

9
7

4
7

N
 

5
1

3
5

3
 

7
5

3
8

N
 

1
1

6
8

9
N

 
50

76
W

 
ô 

2
6

 
6

3
4

2
N

 
2

1
1

0
 t1

 
9

9
0

C
 

1
1

3
0

 
2

4
 

1
0

 
6

5
 

2
3

5
5

W
 

1
2

7
8

4
 

4
9

8
1

9
N

 
5

1
4

3
3

 
7

5
3

6
N

 
1

1
6

8
A

N
 

51
82

W
 

2
6

 
6

3
5

2
N

 
2

1
5

1
1

, 
9

9
0

0
 

1
1

3
5

 
2

4
 

1
0

 
6

5
 

24
27

W
 

1
2

9
0

5
 

5
0

1
9

5
N

 
5

1
8

2
8

 
7

5
3

5
N

 
11

74
71

'1
 

53
42

W
 

z 
2

6
 

6
4

0
0

1
\ 

2 
2 

30
1-

/ 
9

9
0

0
 

1
1

4
0

 
2

4
 

1
0 

6
5

 
2

5
5

8
W

 
1

2
2

2
4

 
4

9
8

5
7

N
 

51
3"

14
 

7
6

1
3

N
 

l 
O

 9 
9

0
 N

 
5 

3
5

 2
'tl

 
0 

2
6

 
6

4
0

8
N

 
23

11
W

 
9

9
0

0
 

1
1

4
5

 
2

4
 

1
0

 
6

5
 

26
01

W
 

1
2

6
6

0 
5

0
1

8
1

N
 

5
1

7
5

4
 

7
5

5
0

N
 

1
1

3
7

7
N

 
55

52
W

 
tD

 
2

6
 

6
4

1
5

('
; 

2 
3 

5 
3.

., 
9

9
0

0
 

1
1

5
0

 
2

4
 

1
0

 
6

5
 

2 
6 

3
1

 V>
' 

1
2

5
1

3
 

5
0

2
2

4
N

 
5

1
7

5
9

 
7

6
0

1
N

 
1

1
1

9
6

N
 

55
88

W
 

(
/)

 

tT1
 

2
6

 
6

4
2

3
N

 
24

3'
.i

w
 

9
9

0
0

 
1

1
5

5
 

2
4

 
1

0 
6

5
 

26
57

W
 

1
2

1 +
69

 
5

0
3

9
4

N
 

5
1

9
1

4
 

7
6

0
6

N
 

1
1

1
1

5
N

 
56

52
W

 
;,:,

 
2

6
 

6
4

3
0

N
 

25
16

W
 

9
9

0
0

 
1

2
0

0
 

2
4

 
1

0 
6

5
 

27
40

W
 

1
2

3
7

0
 

5
0

5
9

7
N

 
5

2
0

8
7

 
7

6
1

6
N

 
1

0
9

5
6

N
 

57
43

W
 

<
 

2
6

 
6

4
3

6
N

 
2 

'.i 
56

W
 

9
9

0
0

 
1

2
0

5
 

2
4

 
1

0 
6

5
 

2
8

5
0

W
 

1
2

3
0

7
 

5
0

7
2

3
N

 
5

2
1

9
5

 
7

6
2

2
N

 
1

0
7

8
1

N
 

59
36

W
 

►
 

2
6

 
6

4
5

0
N

 
2 

4
5

1
'1

 
1

0
5

0
0 

1
2

2
5

 
2

4
 

1
0

 
6

5
 

2
8

4
0

W
 

1
2

1
0

9
 

5
0

5
4

8
N

 
5

1
9

7
8

 
7

6
3

2
N

 
1

0
6

2
5

N
 

5 
BO

 7
,1

 
>-1

 
2

6
 

6
4

4
2

N
 

24
12

W
 

1
0

5
0

0 
1

2
3

0
 

2
4

 
1

0
 

6
5

 
2

8
0

4
W

 
1

2
3

0
1 

5
C

5
6

5
N

 
5

2
0

4
0

 
7

6
2

0
N

 
1

0
8

5
5

N
 

57
86

W
 

0 
2

6
 

6
4

3
4

N
 

2
3

3
4

N
 

1
0

5
0

0 
1

2
3

5
 

2
4

 
1

0
 

6
5

 
2

6
5

8
W

 
1

2
3

2
1

 
">

04
72

N
 

5
1

9
5

4
 

7
6

1
7

N
 

1
0

9
8

1
N

 
55

88
1\

' 
;,:

, 

2
6

 
6

4
2

6
N

 
2

2
5

6
W

 
1

0
0

0
0 

1
2

4
0

 
2

4
 

1
0

 
6

5
 

27
13

Y
! 

1
2

4
1

3
 

5
0

3
7

2
N

 
5

1
8

7
9

 
7

6
0

9
N

 
1

1
0

4
0

N
 

56
76

W
 

-< 
2

6
 

6
4

1
8

N
 

2 
Z

 1
 l:l

v/
 

9
9

0
0

 
1

2
4

5
 

2
4

 
1

0
 

6
5

 
2 

'.i 
30

W
 

1
2

7
7

7
 

">
C

09
5N

 
5

1
6

9
9

 
7

5
4

2
N

 
11

 5
 3

 2
 ~I

 
5

"0
1

W
 

2
6

 
6

4
1

0
N

 
21

42
W

 
9

9
0

0
 

1
2

5
0

 
2

4
 

1
0

 
6

5
 

24
40

W
 

1
2

4
9

7
 

4
9

6
6

5
N

 
5

1
2

1
3

 
7

5
5

3
N

 
l 

l 
'3

58
N

 
52

14
W

 
2

6
 

6
3

5
5

f\
 

20
32

W
 

9
9

0
0

 
13

0(
.)

 
2

4
 

lC
 

6
5

 
24

14
W

 
1

2
7

4
5

 
4

9
9

7
9

N
 

5
1

5
7

9
 

7
5

4
2

N
 

1
1

6
2

2
N

 
52

30
W

 
2

6
 

6
3

4
7

N
 

1
95

bW
 

9
9

0
0

 
1

3
0

5
 

2
4

 
1

0 
6

5
 

23
09

\-
/ 

1
2

6
5

7
 

4C
l9

39
N

 
5

1
5

1
8

 
7

5
4

7
N

 
1

1
6

1
7

N
 

49
76

W
 

2
6

 
6

3
3

3
N

 
1

8
5

4
,i

 
9

9
0

()
 

1
3

1
5

 
2

4
 

lJ
 

6
5

 
2

3
5

3
W

 
1

2
8

4
5

 
4

9
8

6
0

N
 

5
1

4
8

8
 

7
5

3
3

N
 

1
1

7
4

5
N

 
52

01
W

 
2

6
 

6
3

2
6

N
 

1
82

5W
 

9
9

0
0

 
1

3
2

0
 

2
4

 
1

0
 

6
5

 
23

19
W

 
1

3
C

6
1

 
4

9
7

0
1

N
 

5
1

3
8

8
 

7
5

1
7

N
 

1
1

9
9

4
N

 
51

71
W

 
2

6
 

6
3

 l 
8t

, 
1

7
5

6
w

 
9

9
0

0
 

1
3

2
5

 
2

4
 

lJ
 

6
5

 
22

33
W

 
1

3
2

3
9

 
4

9
4

1
8

N
 

5
1

1
6

1
 

7
5

0
0

N
 

1
2

2
2

7
N

 
5

0
7

6
',i 

2
6

 
6 

31
01

'. 
1

7
2

 6
;,J

 
9

9
0

ù
 

1
3

3
0

 
2

4
 

lu
 

6
5

 
2

1
4

0
v

; 
1

3
3

8
2

 
4

9
3

6
6

N
 

5
1

1
4

8
 

7
4

5
0

N
 

1
2

4
3

6
N

 
4

9
4

11
\' 

2
6

 
6

3
2

6
N

 
1

6
5

9W
 

9
9

0
0

 
1

3
5

0
 

2
4

 
l

U
 

6
5

 
2

2
1

0
v

. 
1

3
C

6
8

 
4

9
3

7
0

N
 

5
1

0
7

1
 

7
5

1
0

N
 

1
2

1
0

?
N

 
49

31
W

 
2

6
 

6
3

3
6

N
 

1
7

3
9W

 
9

9
0

0
 

1
3

5
5

 
2

4
 

1
0

 
6

5
 

22
45

W
 

1
2

9
7

4
 

4
9

6
5

7
N

 
5

1
3

2
4

 
7

5
2

1
N

 
1

1
9

6
 5

~,
 

50
17

W
 

2
6

 
6

3
4

6
N

 
1

82
0W

 
9

9
0

0
 

1
4

0
0

 
2

4
 

1
0

 
6

5
 

2
2

3
8

W
 

1
2

9
1

8
 

4
9

6
5

1
N

 
5

1
3

0
4

 
7

5
2

5
N

 
1

1
9

2
3

N
 

49
71

W
 

2
6

 
63

:>
6N

 
1

90
1'

,/
 

9
9

0
0

 
1

4
0

5
 

2
4

 
1

0
 

6
5

 
21

47
W

 
1

3
0

9
8

 
4

9
9

1
4

N
 

5
1

6
0

4
 

7
5

1
8N

 
12

16
'.'

IN
 

48
60

W
 

2
6

 
6

4
~

6
N

 
19

43
W

 
9

9
0

0
 

1
4

1
g

 
2

4
 

1
0

 
6

5
 

2
3

5
5

W
 

1
2

6
1

7
 

4
9

5
0

3
N

 
5

1
0

8
5

 
7

5
4

2
N

 
1

1
5

"1
,N

 
51

17
W

 
2

6
 

6
4

 
5N

 
20

23
W

 
9

9
0

0
 

1
4

1
 

2
4

 
1

0
 

6
5

 
2

4
3

8
W

 
1

2
7

6
0

 
5

0
2

3
9

N
 

5
1

8
3

4
 

7
5

4
5

N
 

11
5<

l8
N

 
53

18
W

 
2

6
 

6
4

2
4

N
 

21
04

W
 

9
9

0
0

 
1

4
2

0
 

2
4

 
1

0
 

6
5

 
24

20
W

 
1

2
3

7
4

 
5

0
0

8
7

N
 

5
1

5
9

3
 

76
C

7N
 

1
1

2
7

4
N

 
51

00
W

 
2

6
 

6
4

3
3

N
 

2
1

4
:i

\v
 

9
9

0
0

 
1

4
2

5
 

2
4

 
1

0
 

6
5

 
2

5
0

9
W

 
1

2
3

5
6

 
5

0
2

8
8

N
 

5
1

7
8

3
 

7
6

1
2

N
 

1
1

1
8

5
1

\ 
52

50
W

 
2

6
 

6
4

4
2

N
 

2 
2 

2 
7 

;1 
9

9
0

0
 

1
4

3
0

 
2

4
 

1
0

 
6

5
 

25
50

W
 

1
2

2
6

3
 

5
0

3
5

2
N

 
5

1
8

2
3

 
7

6
1

9N
 

Î t
0

"'
8

N
 

53
43

W
 

2
6

 
64

'.i
O

N
 

23
08

W
 

9
9

0
0

 
1

4
3

5
 

2
4

 
1

0
 

6
5

 
2

6
4

0
W

 
1

2
3

8
2

 
5

0
3

6
5

N
 

5
1

8
6

4
 

7
6

1
1N

 
0

6
4

N
 

55
58

W
 

2
6

 
6

4
5

8
N

 
23

46
W

 
9

9
0

0
 

1
4

4
0

 
2

4
 

1
0

 
6

5
 

2
7

j8
W

 
1

2
2

0
2

 
5

0
5

7
0

N
 

5
2

0
2

1
 

7
6

2
6

N
 

1
0

8
5

8
N

 
55

66
W

 
2

6
 

6
5

0
6

N
 

24
23

W
 

9
9

0
0

 
1

4
4

5
 

2
4

 
1

0
 

6
5

 
27

58
W

 
1

2
0

1
6 

5
0

6
4

2
N

 
5

2
0

4
8

 
7

6
3

9
N

 
1

0
6

1
2

N
 

56
35

W
 

2
6

 
6

5
1

5
N

 
25

00
W

 
9

9
0

0
 

1
4

5
0

 
2

4
 

lü
 

6
5

 
2 

B
 5 9

vJ
 

1
2

6
8

6
 

5
0

6
9

0
N

 
52

1
3

4
 

7
6

2
9

N
 

1
0

7
1

2
N

 
58

10
W

 
2

6
 

6
5

3
2

N
 

2
4

3
3

w
 

9
9

0
0

 
1

5
1

0
 

2
4

 
1

0
 

6
5

 
2

9
 

7W
 

1
2

 
9

3
 

5
0

8
3

0
N

 
5

2
2

4
9

 
7

6
3

7
N

 
1

0
5

6
4

N
 

58
85

W
 

2
6

 
6

5
2

3
N

 
2 

3 
5 

3W
 

9
9

0
0

 
1

5
1

5
 

2
4

 
1

0
 

6
5

 
27

17
W

 
1

2
1

2
2

 
5

0
7

81
N

 
5

2
2

0
8

 
76

'3
4N

 
1

0
7

7
4

N
 

55
55

W
 

2
6

 
6

5
1

4
N

 
23

13
W

 
9

9
0

0
 

1
5

2
0

 
2

4
 

1
0

 
6

5
 

27
09

W
 

1
2

1
7

4
 

5
0

5
8

3
N

 
5

2
0

2
7

 
7

6
2

8
N

 
1

0
8

3
3

~:
 

5 
5 

5 
5\,

J 
2

6
 

6
5

0
5

N
 

22
34

;1
 

9
9

0
0

 
1

5
2

5
 

2
4

 
1

0
 

6
5

 
26

30
W

 
1

2
1

8
6

 
5

0
2

5
3

N
 

5
1

7
0

9
 

7
6

2
2

N
 

1
0

9
0

6
N

 
54

37
W

 



.. 
-

. 
-

--.
.. 

i
,
 

r 
-

..,. 
;;. 

i 
i'

j,
 

,. .. 
...,

 ;
; 
. ~ ..

... , 
r 

-"
 ;

 ~
--,

 
• 

. 
. 

r
-
-
:
:
.:

 .
.;;

...~
 

·:.
";

 
~

r.
;;

 
.;

: 
..;

 
•,•

;.:
 

l 
),

 ,
;~•

 ,
•_

. •
,::

 
-

--
--

--
--

--
~

-~
 

-.., 
., 

~-
-
-
-
-
-

FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

D
A

 
M

O 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 

2
6

 
6

4
5

7
N

 
21

56
W

 
9

9
0

0
 

1
5

3
0

 
2

4
 

1
0

 
6

5
 

26
10

W
 

1
2

2
9

6
 

5
0

2
3

6
N

 
5

1
7

1
8

 
7

6
1

5
N

 
1

1
0

3
5

N
 

54
23

W
 

2
6

 
6

4
4

9
N

 
2

1
1

 !J
w

 
9

9
0

0
 

1
5

3
5

 
2

4
 

lù
 

6
5

 
25

44
W

 
1

2
3

9
6

 
5

0
1

5
9

N
 

5
1

6
6

8
 

7
6

0
7

N
 

1
1

1
6

7
N

 
53

83
W

 
2

6
 

6
4

4
1

N
 

20
42

W
 

9
9

8
0

 
1

5
4

0
 

2
4

 
1

0
 

6
5

 
25

14
W

 
1

2
2

7
9

 
5

0
0

7
~

N
 

5
1

5
5

7
 

7
6

1
3

N
 

1
1

1
0

8
N

 
52

3'
3W

 
2

6
 

6
4

3
2

N
 

2
0

0
6

w
 

9
9

 
0 

1
5

4
5

 
2

4
 

1
0

 
6

? 
25

15
W

 
1

2
4

9
3

 
5

0
3

4
 

N
 

5
1

8
7

2
 

7
6

0
4

N
 

1
1

3
0

0
N

 
53

29
W

 
2

6
 

6
4

2
5

N
 

1
9

3
2

.v
 

9
9

0
0

 
1

5
5

0
 

2
4

 
lù

 
6

5
 

24
37

W
 

1
2

7
6

6
 

4
9

9
8

4
N

 
5

1
5

8
9

 
7

5
4

0
N

 
1

1
6

0
6

N
 

53
17

'1
 

2
6

 
6

4
1

7
N

 
1

90
0W

 
9

9
0

0
 

1
5

5
5

 
2

4
 

1
0

 
6

5
 

22
51

W
 

1
2

3
1

8
 

4
9

7
9

0
N

 
5

1
2

9
1

 
7

6
0

6
N

 
1

1
3

5
2

N
 

47
83

W
 

2
6

 
6

4
0

9
N

 
18

28
W

 
9

9
0

0
 

1
6

0
0

 
2

4
 

1
0

 
6

5
 

23
43

W
 

1
2

8
2

0
 

5
0

3
4

2
N

 
5

1
9

4
8

 
7

5
4

,N
 

1
1

7
1

7
N

 
51

56
W

 
2

6
 

6
4

0
1

N
 

17
55

W
 

9
9

0
0

 
1

6
0

5
 

2
4

 
1

0
 

6
5

 
2 

3 
5 

9\
o/

 
1

2
9

Q
4

 
4

9
8

4
2

N
 

5
1

5
0

8
 

7
5

2
3

N
 

11
87

",
I'

\ 
52

80
W

 
2

6
 

6
3

5
3

N
 

1
7

2
2

,1
 

9
9

0
0

 
1

6
1

0
 

2
4

 
1

0
 

6
5

 
21

56
W

 
1

2
7

6
8

 
4

9
6

8
4

N
 

5
1

2
9

8
 

7
5

3
5

N
 

l 
1A

44
N

 
47

68
W

 
2

6
 

6
3

4
4

N
 

16
50

W
 

9
9

0
0

 
1

6
1

5
 

2
4

 
1

0
 

6
5

 
2

2
0

0
w

 
1

2
9

9
4

 
4

9
5

9
4

N
 

5
1

2
6

8
 

7
5

1
9

N
 

1
2

0
4

8
N

 
48

68
W

 
2

6
 

6
3

3
6

N
 

16
ll

JW
 

9
9

0
0

 
1

6
2

0
 

2
4

 
1

0
 

6
5

 
21

29
W

 
1

3
0

8
2

 
4

9
4

9
7

N
 

5
1

1
9

6
 

7
5

1
2

N
 

1
2

1
7

4
N

 
47

89
W

 
2

6
 

6
3

2
7

N
 

15
47

W
 

9
9

0
0

 
1

6
2

5
 

2
4

 
1

0
 

6
5

 
2 

0 
30

\'I
 

1
3

3
1

3
 

4
9

3
6

2
N

 
5

1
1

2
6

 
7

4
5

4
N

 
1

2
4

7
0

N
 

46
62

W
 

2
6

 
6

3
4

7
N

 
15

26
W

 
9

9
0

0
 

1
6

4
5

 
2

4
 

lù
 

6
5

 
21

17
W

 
1

3
0

1
2

 
4

9
4

2
0

N
 

5
1

1
0

5
 

7
5

1
5

N
 

1
2

1
2

5
N

 
47

23
W

 
2

6
 

6
3

5
7

N
 

1
6

0
5

.v
 

9
9

0
0

 
1

6
5

0
 

2
4

 
1

0
 

6
5

 
21

33
W

 
1

2
8

1
2

 
4

9
6

3
6

N
 

5
1

2
6

2
 

7
5

3
2

N
 

1
1

9
1

7
N

 
47

05
W

 
2

6
 

6
4

0
7

N
 

16
45

W
 

9
9

0
0

 
1

6
5

5
 

2
4

 
lü

 
6

5
 

22
26

\o
/ 

1
2

5
3

4
 

49
2t

.-
1N

 
5

0
7

7
3

 
7

5
4

2
N

 
1

1
5

8
6

N
 

47
83

W
 

2
6

 
6

4
1

7
N

 
1

7
2

5
w

 
9

9
0

0
 

1
7

0
0

 
2

4
 

lJ
 

6
5

 
2

3
0

4W
 

1
3

0
0

1
 

4
9

6
3

1
N

 
5

1
3

0
5

 
7

5
1

9
N

 
1

1
9

6
2

N
 

50
94

W
 

2
6

 
6

4
2

6
N

 
18

05
.V

 
9

9
0

0
 

1
7

0
5

 
2

4
 

lù
 

6
5

 
2 

3 
3 

51
\ 

1
2

3
2

5
 

5
0

1
0

4N
 

5
1

5
9

8
 

7
6

1
1

N
 

1
1

2
9

6
N

 
49

31
W

 
2

6
 

6
4

3
5

N
 

18
42

W
 

9
9

0
0

 
1

7
1

0
 

2
4

 
lù

 
6

5
 

2
3

4
 71

-1 
1

2
5

5
6

 
5

0
1

1
9

N
 

5
1

6
6

8
 

7
5

5
6

N
 

1
1

4
9

0
N

 
50

64
W

 
2

6
 

6
4

4
4

N
 

19
20

W
 

9
9

0
0

 
1

7
1

5
 

2
4

 
1

0
 

6
5

 
24

01
W

 
1

2
4

9
5

 
5

0
2

2
3

N
 

5
1

7
5

4
 

7
6

0
2

N
 

1
1

4
1

4
1

\ 
50

86
W

 
2

6
 

6
4

5
3

N
 

1
9

5
8

.v
 

9
9

0
0

 
1

7
2

0
 

2
4

 
1

0
 

6
5

 
23

52
W

 
1

2
3

2
3

 
5

0
2

5
1

N
 

5
1

7
3

9
 

7
6

1
3

N
 

1
1

2
7

0
"'

 
49

85
W

 
C

/)
 

2
6

 
6

5
0

1
N

 
20

36
W

 
9

9
0

0
 

1
7

2
5

 
2

4
 

1
0

 
6

5
 

24
40

W
 

1
2

4
7

5
 

"'
0

2
3

8
N

 
5

1
7

6
'1

 
7

6
0

3
N

 
1

1
3

3
7

N
 

52
06

W
 

C
 

2
6

 
6

5
1

0
N

 
21

21
W

 
9

9
0

0
 

1
7

3
0

 
2

4
 

1
0

 
6

5
 

25
21

W
 

1
2

2
7

4
 

5
0

2
9

8
N

 
5

1
7

7
4

 
7

6
1

7
N

 
1

1
0

9
2

N
 

52
55

W
 

;:o
 

2
6

 
6

5
2

0
N

 
22

06
W

 
9

9
0

0
 

1
7

3
5

 
2

4
 

1
0

 
6

5
 

27
13

W
 

1
2

1
1

9
 

5
0

6
3

4
N

 
5

2
0

6
4

 
7

6
3

2
N

 
1

0
7

7
7

N
 

55
42

W
 

<
 

2
6

 
6

5
2

9
N

 
22

52
W

 
9

9
0

0
 

1
7

4
0

 
2

4
 

1
0

 
6

5
 

26
54

W
 

1
2

0
4

0
 

5
0

6
 7

3N
 

5
2

0
8

4
 

7
6

3
8

N
 

1
0

7
3

7
N

 
54

47
'1

1 
tT

l 
2

6
 

6
?3

7
N

 
23

33
W

 
9

9
0

0
 

1
7

4
5

 
2

4
 

1
0

 
6

5
 

27
25

W
 

1
2

1
8

4
 

5
0

8
5

5
N

 
5

2
2

9
5

 
7

6
3

2
N

 
1

0
8

1
6

N
 

56
09

W
 

-<
 

2
6

 
6

5
4

?N
 

2
4

1
3

 ...
 

9
9

0
0

 
1

7
5

0
 

2
4

 
lü

 
6

5
 

2
7

4
3

'w
 

1
1

8
4

1
 

5
0

8
7

4
N

 
5

2
2

3
4

 
7

6
5

4
N

 
1

0
4

8
2

N
 

55
08

W
 

0 
2

6
 

6
5

?4
N

 
24

53
W

 
9

9
0

0
 

l 
75

 5
 

2
4

 
lv

 
6

5
 

28
11

1-
: 

1
1

7
7

5
 

5
0

7
8

7
N

 
5

2
1

3
5

 
7

6
5

7
N

 
1

0
3

8
0

N
 

5
5

6
0

w
 

'T
l 

2
7

 
6

4
3

1
N

 
23

13
W

 
9

0
0

0
 

1
4

4
5

 
2

5
 

1
0

 
6

5
 

26
11

W
 

1
2

1
6

4
 

5
0

5
7

9
N

 
5

2
0

2
1

 
7

6
2

9
N

 
1

0
9

1
7

N
 

53
66

W
 

..., 
2

7
 

6
4

4
4

N
 

23
2?

W
 

1
1

0
0

0
 

1
4

5
0

 
2

5
 

lu
 

6
5

 
27

35
W

 
1

2
0

7
9

 
5

0
5

6
3

N
 

5
1

9
8

5
 

7
6

3
4

N
 

1
0

7
0

6
1

\ 
55

93
W

 
:i

: 
2

7
 

6
5

0
1

N
 

2
3

4
JW

 
1

2
0

0
0

 
1

4
5

5
 

2
5

 
1

0
 

6
5

 
27

10
W

 
1

1
9

0
8

 
5

0
6

6
2

N
 

5
2

0
4

3
 

7
6

4
6

N
 

10
59

5,
-.

. 
54

36
W

 
tT

l 
2

7
 

6
5

1
7

N
 

2
3

5
5

w
 

1
2

0
0

0
 

1
5

0
0

 
2

5
 

1
0 

6
5

 
2

6
0

8\o
, 

1
1

6
9

6
 

5
0

6
6

1
N

 
5

1
9

9
3

 
7

7
0

0
N

 
1

0
5

0
0

N
 

51
52

',o
i 

z 
2

7
 

6
5

5
0

N
 

2
4

3
2

w
 

1
2

0
0

0
 

1
5

1
0

 
2

5
 

1
0

 
6

5
 

28
31

W
 

1
1

5
7

4
 

5
0

9
2

3
N

 
5

2
2

2
2

 
7

7
1

2
N

 
1

0
1

7
0

N
 

55
25

W
 

0 
2

7
 

6
6

0
5

N
 

2
4

0
8

.v
 

1
2

0
0

0
 

1
5

2
5

 
2

5
 

1
0

 
6

5
 

27
54

W
 

1
1

8
7

8
 

5
0

8
2

5
N

 
5

2
1

9
5

 
7

6
5

1
N

 
1

0
4

9
7

N
 

55
58

W
 

;:o
 

2
7

 
6

5
5

7
N

 
2 

3
2

 9
.,;

 
1

2
0

0
0

 
15

 3
0

 
2

5
 

1
0

 
6

5
 

28
02

W
 

1
1

7
 2

1 
5

0
9

5
4

N
 

5
2

2
fl

5
 

77
0'

1N
 

1
0

î4
6

N
 

55
07

W
 

0 
2

7
 

6
5

4
0

1
\ 

22
09

W
 

1
4

0
0

0
 

1
5

4
0

 
2

5
 

1
0

 
6

5
 

26
48

\o
/ 

1
1

9
 5

8
 

5
0

6
4

6
N

 
5

2
0

3
9

 
7

6
4

3
N

 
1

0
6

7
3

N
 

53
93

W
 

ri
 

2
7

 
6

5
3

2
N

 
21

29
W

 
1

4
0

0
0

 
1

5
4

5
 

2
5

 
1

0
 

6
5

 
2

6
0

5
\'I 

1
2

3
7

2
 

5
0

5
2

7
N

 
5

2
02

C
 

7
6

1
4

N
 

1
1

1
1

2
N

 
54

40
W

 
(
)
 

2
7

 
6

5
2

3
N

 
2

0
4

 7
.,;

 
1

4
0

0
0 

1
5

5
0

 
2

5
 

1
0

 
6

5
 

25
33

W
 

)2
,0

2
 

5
0

3
9

9
N

 
5

1
8

7
8

 
7

6
1

7
N

 
1

1
0

9
0

N
 

53
07

W
 

0 
2

7
 

6
5

1
5

N
 

2
0

0
6

1
, 

1
4

0
0

C
 

1
5

5
5

 
2

5
 

lû
 

6
5

 
25

18
W

 
1

2
1

7
7

 
5

0
4

9
1

N
 

5
1

9
3

8
 

7
6

2
6

N
 

1
1

0
0

9
N

 
5

2
0

3
',1 

C
 

2
7

 
6

5
0

6
N

 
19

26
.-.

J 
1

4
0

0
0

 
1

6
0

0 
2

5
 

1
0 

6
5

 
2

3
 3

3W
 

1
2

5
8

2
 

5
C

2
4

7
N

 
5

1
7

9
9

 
7

5
5

7
N

 
1

1
5

3
4

N
 

50
26

W
 

z 
2

7
 

6
4

5
7

N
 

1
8

4
6

.v
 

1
4

0
0

0
 

1
6

0
5

 
2

5
 

1
0

 
6

5
 

24
28

W
 

1
2

6
2

9
 

4
9

8
6

3
N

 
5

1
4

3
7

 
7

5
4

7
N

 
1

1
4

9
5

N
 

52
30

W
 

..., 
2

7
 

6
4

4
9

N
 

1
8

0
6

n
' 

1
4

0
0

0 
1

6
1

0
 

2
5

 
l

û 
6

5
 

23
46

W
 

1
2

7
6

3
 

4
9

6
8

1
N

 
5

1
2

9
4

 
7

5
3

6
N

 
1

1
6

8
0

N
 

51
44

W
 

;:o
 

2
7

 
6

4
4

1
N

 
1

7
3

2
N

 
1

4
0

0
0

 
1

6
1

5
 

2
5

 
1

0
 

6
5

 
23

42
W

 
1

2
4

6
0

 
4

9
9

7
0

N
 

5
1

5
0

0
 

76
C

O
N

 
11

4Ô
O

N
 

50
07

W
 

tT
l 

2
7

 
6

4
3

3
N

 
1

6
 5

 9
 ,v

 
1

4
0

0
0

 
1

6
2

0
 

2
5

 
1 

() 
6

5
 

2
1

5
 l 

W
 

1
2

8
2

3
 

5
0

2
7

8
N

 
5

1
8

8
8

 
7

5
4

2
N

 
1

1
9

 
2N

 
47

73
W

 
C

/)
 

2
7

 
6

4
2

4
N

 
1

6
 2

 6
 ,v

 
1

4
0

0
0

 
1

6
2

5
 

2
5

 
l

C
 

6
5

 
23

14
W

 
1

2
9

7
8

 
4

9
6

9
7

N
 

5
1

3
6

4
 

7
5

2
2

N
 

1
1

9
2

6
N

 
51

19
W

 
►
 

2
7

 
6

4
1

6
1

\ 
1

5
5

3
n

' 
1

4
0

0
0 

1
6

3
0

 
2

5
 

1
0

 
6

5
 

2
1

0
2w

 
1

2
6

6
3

 
4

9
6

1
C

N
 

5
1

2
0

1
 

7
5

4
1

N
 

1
1

8
1

8
N

 
4

5
4

7
W

 
z 

2
7

 
6

4
0

7
N

 
1

5
2

 0
 IV

 
1

4
0

0
0 

1
6

3
5

 
2

5
 

1
0

 
6

5
 

21
13

W
 

1
2

8
3

9
 

4
9

6
1

2
N

 
5

1
2

4
6

 
7

5
2

9
N

 
1

1
9

7
0

N
 

4
6

4
5

W
 

0 
2

7
 

6
3

5
8

N
 

14
48

W
 

1
4

0
0

0
 

1
6

4
0

 
2

5
 

10
 

6
5

 
20

42
W

 
1

3
2

1
0

 
4

9
4

5
3

N
 

5
1

1
8

7
 

7
5

0
~

N
 

1
2

3
5

7
N

 
4

6
7

0
\•

! 
..., 

2
7

 
63

4l
JN

 
1

4
1

6
w

 
1

4
0

0
0

 
1

6
4

5
 

2
5

 
1

0
 

6
5

 
2

0
2

 3
W

 
1

3
2

7
3

 
4

9
5

2
9

N
 

5
1

2
7

7
 

7
5

0
0

N
 

1
2

4
4

2
N

 
46

22
W

 
:i:

 
2

7
 

6
4

1
7

N
 

1
4

2
3

n
' 

1
4

0
0

0 
1

7
0

5
 

2
5

 
1

0
 

6
5

 
20

41
W

 
1

2
8

6
2

 
4

9
7

1
5

N
 

5
1

3
5

2
 

7
5

3
0

N
 

1
2

0
3

4
N

 
4

5
4

2
W

 
tT

l 
2

7
 

6
4

2
8

N
 

1
5

0
 3

,:
 

1
4

0
0

0
 

1
7

1
0

 
2

5
 

1
0

 
6

5
 

21
07

W
 

1
2

5
7

2
 

4
9

7
9

9
N

 
5

1
 %

2
 

7
5

5
0

N
 

1
1

7
2

7
N

 
4

5
 3

1 
,.,

 
C

) 
2

7
 

6
4

3
7

N
 

l 
?
4

i"
' 

1
4

0
0

0
 

1
7

1
5

 
2

5
 

lu
 

6
5

 
2V

?U
W

 
1

2
?
8

1
 

4
9

6
0

1N
 

5
1

1
7

2
 

7
5

4
6

N
 

1
1

7
5

8
N

 
44

75
W

 
;:o

 
2

7
 

6
5

0
4

N
 

1
7

4
0

 IV
 

1
4

0
0

0 
1 

7
3

0
 

2
5

 
1

0
 

6
5

 
1

2
5

3
5

 
5

0
0

0
6

N
 

5
1

5
5

3
 

7
5

5
6

N
 

tT
l 

2
7

 
6

5
1

4
N

 
1

8
 2

 2
 ,v

 
1

4
0

0
0

 
1

7
3

5
 

2
5

 
1

0 
6

5
 

1
2

6
0

8
 

5
0

0
8

1
N

 
5

1
6

4
4

 
7

5
5

2
N

 
tT

l z 
2

7
 

6
5

2
?N

 
1

9
0

 5
v/

 
1

4
0

0
0

 
1

7
4

0
 

2
5

 
1

0
 

6
5

 
1

2
3

8
0

 
5

0
3

3
3

N
 

5
1

8
3

4
 

7
6

1
1

N
 

r 
2

7
 

6
5

3
4

N
 

19
47

W
 

1
4

0
0

0
 

1
7

4
5

 
2

5
 

1
0

 
6

5
 

1
2

0
2

7
 

5
0

4
7

1
N

 
5

1
8

8
4

 
7

6
3

6
N

 
►
 

2
7

 
6

5
4

?N
 

20
28

W
 

1
4

0
0

0
 

1
7

5
0

 
2

5
 

1
0 

6
5

 
1

1
9

2
4

 
5

0
3

7
2

N
 

5
1

7
6

4
 

7
6

4
1

N
 

z 
2

7
 

6
5

5
4

N
 

2
1

1
0

w
 

1
4

0
0

0
 

1
7

5
5

 
2

5
 

1
0

 
6

5
 

1
2

0
3

7
 

5
0

4
2

7
N

 
5

1
8

4
3

 
7

6
3

5
N

 
0 

2
7

 
6

6
0

4
N

 
21

52
W

 
1

4
0

0
0

 
1

8
0

0
 

2
5

 
1

0 
6

5
 

1
2

0
1

9
 

5
0

7
0

8
N

 
5

2
1

1
3

 
7

6
4

0
N

 
C

/)
 

2
7

 
6

6
1

3
1

\ 
22

35
W

 
1

4
0

0
0

 
1

8
0

5
 

2
5

 
1

0
 

6
5

 
1

1
7

8
6

 
5

0
7

4
7

N
 

5
2

0
9

8
 

7
6

5
5

N
 

tT
l 

2
7

 
6

6
2

2
N

 
23

19
W

 
1

4
0

0
0 

1
8

1
0

 
2

5
 

1
0

 
6

5
 

1
1

7
8

7
 

5
0

9
1

9
N

 
5

2
2

6
5

 
7

6
'i

8
N

 
►
 

2
7

 
6

6
3

0
N

 
2

4
0

4
,1

 
1

4
0

0
0 

1
8

1
5

 
2

5
 

1
0

 
6

5
 

1
1

5
8

9
 

5
0

9
6

4
N

 
5

2
2

6
5

 
7

7
1

1
N

 
2

7
 

6
7

1
7

N
 

2
4

 5
 7

 :,
 

1
4

0
0

0 
1

8
3

0 
2

5
 

1
0 

6
5

 
1

1
1

7
2

 
5

1
1

2
4

N
 

5
2

3
3

0
 

7
7

4
0

N
 

2
7

 
6

7
3

6
N

 
2

4
5

4
·,v 

1
4

0
0

0
 

1
8

3
5

 
2:

, 
l

C
 

6
5

 
1

1
0

8
9

 
5

1
1

6
8

N
 

5
2

1
5

6
 

7
7

4
6

N
 

2
7

 
6

7
:i

?N
 

2
4

:i
2

w
 

1
4

0
0

0
 

1
8

4
0 

2:
, 

1
0 

6
5

 
1

1
0

2
1

 
5

1
2

2
4

N
 

5
2

1
9

6
 

7
7

5
1

N
 

2
7

 
6

8
1

4
N

 
24

49
.-.

J 
1

4
0

0
0 

1
8

4
5

 
2

5
 

1
0

 
6

5
 

1
0

9
2

2
 

5
1

3
2

2
N

 
5

2
4

7
2

 
7

7
5

9
N

 
2

7
 

6
8

3
4

1
\ 

2
4

4
4

;/
 

1
4

0
0

0
 

1
8

5
0

 
2

5
 

1
0

 
6

5
 

1
0

7
1

6
 

5
1

3
9

7
N

 
5

2
5

0
2

 
7

8
1

3
N

 
2

7
 

6
8

5
3

N
 

24
38

W
 

1
3

9
0

0 
1

8
5

5
 

2
5

 
1

0
 

6
5

 
1

0
6

4
8

 
5

1
3

5
9

N
 

5
2

4
5

1
 

7
8

1
7

N
 

2
7

 
6

9
1

3
N

 
24

33
W

 
1

3
9

0
0

 
1

9
0

0
 

2
5

 
l

û 
6

5
 

1
0

5
6

3
 

5
1

4
7

5
N

 
5

2
5

4
8

 
7

8
2

4
N

 
2

7
 

6
9

2
0

N
 

2
2

3
7

;1
 

1
5

0
0

0
 

1
9

1
5

 
2

5
 

1
0 

6
5

 
1

0
8

0
5

 
5

1
3

8
5

N
 

5
2

5
0

8
 

7
8

0
8

N
 

2
7

 
6

9
1

8
N

 
21

 :,
O

'N
 

1
5

0
0

0 
1

9
2

0
 

2:
, 

1
0 

6
5

 
1

0
5

5
1

 
5

1
3

3
0

N
 

5
2

4
0

3
 

7
8

2
3

N
 

2
7

 
6

9
1

5
N

 
21

04
W

 
1

5
0

0
0 

1
9

2
5

 
2

5
 

1
0 

6
5

 
1

0
6

6
0

 
5

1
2

6
1

N
 

5
2

3
5

8
 

7
8

1
5

N
 

2
7

 
69

12
1'

< 
20

17
1/

1 
1

5
0

0
0

 
1

9
3

0
 

2
5

 
1

0
 

6
5

 
1

0
7

5
3

 
5

1
2

2
1

N
 

5
2

3
3

8
 

7
8

0
0

N
 

2
7 

6
9

0
9

N
 

1
92

8M
 

1
5

0
0

0
 

1
9

3
5

 
2

5
 

1
0

 
6

5
 

1
0

7
8

5
 

5
1

2
0

4
N

 
5

2
3

2
8

 
7

8
06

N
 

2
7

 
6

9
0

6
N

 
1

8
 3

 81
'< 

1
5

0
0

0
 

1
9

4
0 

2
5

 
lJ

 
6

5
 

1
0

9
1

6
 

5
0

9
7

1
N

 
5

2
1

2
7

 
7

7
5

5
N

 
2

7
 

6
9

0
2

N
 

1 
7

4
9

,,
 

1
5

0
0

0
 

1
9

4
5

 
2

:,
 

1
0 

6
5

 
1

0
8

2
8

 
5

0
7

9
5

N
 

5
1

9
3

7
 

7
7

5
8

N
 

2
7

 
6

8
?9

N
 

17
01

.-.
J 

1
4

9
0

0
 

1
9

 ':>
ü 

2 
':, 

1
0 

6
5

 
1

0
7

7
4

 
5

0
8

7
6

N
 

5
2

0
0

4
 

7
8

0
3

N
 

2
7

 
68

':>
':>

N
 

16
14

1'
1 

l4
9

C
ü 

1
9

:, 
5 

2
:,

 
10

 
6

5
 

1
1

2
5

9
 

5
0

7
5

6
N

 
5

1
9

9
0

 
7

7
3

0
N

 
2

7
 

6
8

 '.>
 1

 N
 

1
5

2
 8

'"' 
1

4
9

0
0 

2
JJ

O
 

2
:,

 
lu

 
6

5
 

1
1

0
5

1
 

5
0

6
8

6
N

 
5

1
8

7
6

 
7

7
4

2
N

 
V

, 
2 

7 
6

8
4

6
1

' 
14

40
1/

1 
1

4
9

0
0

 
2

0
0

5
 

2
5

 
1

0
 

6
5

 
1

1
1

0
7

 
5

0
7

2
5

N
 

5
1

0
2

6
 

7
7

3
9

N
 

V
, 



FL
 

LA
T 

L
U

N
G

 
A

L
T

 
G~

I T
 

üA
 

M
O

 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 
V

l 

2
7

 
6

8
4

2
N

 
1

3
5

ù
w

 
1

4
9

0
0 

2
0

1
0

 
2

5
 

1
0

 
6

5
 

1
1

2
 3

0 
50

6C
4N

 
5

1
8

3
6

 
7

7
2

9
N

 
°' 

2
7

 
68

37
11

. 
13

00
1'

1 
1

4
9

0
0

 
2

0
1

5
 

2
? 

1
0 

6
5

 
1

1
2

8
6

 
5

0
5

9
2

N
 

5
1

8
3

6
 

7
7

2
5

N
 

n 
68

3'
.j

N
 

1
2

2
4

w
 

l4
9

ù
ù

 
20

2U
 

2
5

 
10

 
6

5
 

21
36

W
 

1
1

4
2

6
 

5
0

4
3

8
N

 
5

1
7

1
6

 
7

7
1

4
N

 
1

0
6

2
3

N
 

42
07

W
 

2
7

 
6

b
2

9
N

 
11

46
1'

1 
1

4
9

0
0

 
2

0
2

5
 

2
5

 
1 

::i 
6

5
 

2C
39

W
 

1
1

3
2

3
 

5
0

3
8

4
N

 
5

1
6

4
0

 
77

;:>
0N

 
10

5q
c;

~!
 

'1
09

4W
 

n 
68

2:
é)

N
 

1
0

4
tJ'

A 
l4

9
0

U
 

2
0

3
0

 
2

5
 

lC
 

6
5

 
19

54
W

 
1

1
3

5
7

 
5C

41
3N

 
5

1
6

7
6

 
7

7
1

8
N

 
1

0
6

7
9

N
 

38
64

',1
 

2
7

 
6

8
1

7
N

 
9

5
1

 ...
 

1
4

9
0

0
 

2
0

3
5

 
2

5
 

1
0

 
6

5
 

19
G

2W
 

1
1

4
7

9
 

5
0

3
9

5
N

 
5

1
6

8
6

 
7

7
1

0
N

 
10

85
11

'<
 

37
45

W
 

2
7

 
6

8
 l

lN
 

85
4W

 
1

4
9

0
0 

2
0

4
0

 
2

5
 

1
0

 
6

5
 

18
24

W
 

1
1

5
8

2
 

5
0

1
7

6
N

 
5

1
4

0
6

 
7

7
0

0
N

 
l 

0C
l9

0"
 

36
56

W
 

2
7

 
6

8
0

6
N

 
80

3w
 

1
4

9
0

0 
2U

45
 

2
?
 

1
0

 
6

5
 

1 
7

3
4

,;
 

1
1

4
6

8
 

5
0

1
5

1
N

 
5

1
4

4
6

 
7

7
0

7
N

 
1

0
9

3
3

N
 

34
60

'A
 

2
7

 
6

8
0

1
N

 
7

1
2

,i
 

1
4

9
0

0
 

2
0

5
0

 
2

S
 

1
0

 
6

5
 

17
C

lW
 

1
1

5
6

4
 

5
0

1
 7

C
N

 
5

1
4

8
6

 
7

7
0

1
N

 
1

1
0

5
7

" 
33

86
W

 
2

7
 

6
7

5
5

N
 

6
2

 2
,1

 
1

4
9

0
0

 
2

0
5

5
 

2
5

 
1

0 
6

5
 

16
18

W
 

1
1

6
1

C
 

5
0

0
5

6
N

 
5

1
3

8
5

 
7

6
5

6
N

 
11

14
'.\

N
 

32
60

,1
 

2
7

 
6

7
4

9
N

 
?3

2W
 

1
4

9
0

0
 

2
1

0
0

 
2

S
 

1
0 

6
5

 
15

41
W

 
1

1
6

8
1

 
4

9
9

8
9

N
 

51
3"

36
 

7
6

5
1

N
 

1
1

2
4

6
N

 
31

59
W

 
2

7
 

6
7

3
7

N
 

35
3,

1 
1

4
9

0
0 

2
1

1
0

 
2

5
 

1
0

 
6

5
 

14
56

W
 

1
1

6
5

3
 

4
9

9
4

9
N

 
5

1
2

9
0

 
7

6
5

?N
 

ll
2

5
G

N
 

30
05

\.
/ 

2
7

 
6

7
2

8
N

 
30

4W
 

1
4

9
0

0
 

2
1

1
5

 
2

? 
1

0
 

65
 

1
4

02
W

 
1

1
8

 6
0

 
4

9
8

2
9

N
 

5
1

2
2

 l 
7

6
3

7
N

 
1

1
5

0
6N

 
28

75
'A

 
2

7
 

6
7

1
9

N
 

21
5W

 
1

4
9

0
0

 
2

1
2

0
 

2
5

 
1

0
 

6
5

 
13

12
W

 
1

1
8

2
8

 
4

9
8

1
1

N
 

5
1

1
9

6
 

7
6

3
9

N
 

1
1

5
1

5
N

 
21

01
1,

 
2

7
 

6
7

1
0

N
 

1
2

7
,i

 
1

4
9

0
v

 
2

1
2

5
 

2
5

 
lu

 
6

5
 

12
3U

W
 

1
1

8
8

5
 

4
9

7
3

5
N

 
5

1
1

3
 5

 
7

6
3

4
N

 
1

1
6

0
,N

 
2

5
7

3
'11 

2
7

 
67

00
11

. 
40

W
 

1
5

0
0

0
 

2
1

3
0

 
2

5
 

1
0

 
6

5
 

11
35

\,
J 

1
2

0
1

7
 

4
9

7
7

0
N

 
5

1
2

0
1

 
7

6
2

6
N

 
11

77
'.\

N
 

24
12

\.
/ 

2
7

 
6

6
5

1
N

 
l

O
E 

1
5

0
0

0
 

2
1

3
5

 
2

5
 

1
0

 
6

5
 

11
25

W
 

1
2

0
4

6
 

4
9

7
4

8
N

 
5

1
1

8
6

 
7

6
2

3
N

 
1

1
8

0
8

N
 

23
85

W
 

2
7

 
6

6
4

3
N

 
!O

O
E

 
1

5
0

0
0

 
2

1
4

0
 

2
5

 
1

0
 

6
5

 
95

9W
 

1
2

2
2

7
 

4
9

6
5

?N
 

5
1

1
3

5
 

7
6

1
0

N
 

1
2

0
4

1
N

 
21

20
W

 
2

7
 

6
6

3
2

N
 

1
4

6
E

 
1

5
0

0
0

 
2

1
4

5
 

2
5

 
1

0 
6

5
 

1
0

0
1

.;
 

1
2

4
0

3
 

4
9

5
8

3
N

 
5

1
1

1
1

 
7

5
5

7
N

 
1

2
2

1
4

N
 

21
57

W
 

2
7

 
6

6
2

2
N

 
2

3
1

E
 

1
5

0
0

ü
 

2
1

5
0

 
2

5
 

1 
v 

6
5

 
92

9W
 

1
2

3
8

6
 

4
9

4
2

7
N

 
5

0
9

5
5

 
7

5
5

6
N

 
1

2
2

1
7

N
 

20
39

W
 

2
7

 
6

6
1

7
N

 
3

1
3

t 
1

5
0

0
0 

2
1

5
?
 

2
5

 
1

0
 

6
5

 
8

4
 l 

\o;
 

1
2

3
9

6
 

4
9

3
9

4
N

 
5

0
9

2
5

 
7

5
5

5
N

 
1

2
2

5
4

N
 

18
70

W
 

2
7

 
6

6
1

2
N

 
3

?
5

t 
1

5
0

0
0 

2
2

0
0

 
2

5
 

1
0

 
6

5
 

83
6W

 
1

2
4

3
9

 
4

9
3

6
1

N
 

5
0

9
0

5
 

7
5

5
1

N
 

1
2

2
9

9
N

 
18

60
W

 
2

7
 

6
6

0
0

N
 

4
4

1
E

 
1

5
0

0
0

 
2

2
0

5
 

2
5

 
1

0
 

6
5

 
8

5
 3

W
 

1
2

3
9

5
 

4
0

3
4
6N

 
5

0
8

7
5

 
7

5
5

4
N

 
1

2
2

4
7

" 
1

G
l3

W
 

"" 
2

7
 

6
5

4
8

N
 

5
2

S
E

 
1

5
0

0
0

 
2

2
1

0
 

2
?
 

10
 

6
5

 
72

2W
 

1
2

6
6

4
 

4
9

1
9

 
N

 
5

0
7

9
4

 
7

5
3

4
N

 
1

2
5

5
°N

 
16

23
W

 
C

 
2

7
 

6
5

3
6

N
 

6
1

0
t.

 
1

5
0

0
0 

2
2

1
5

 
2

5
 

1 
ü 

6
5

 
64

4W
 

1
2

6
6

3
 

4
9

1
2

8
N

 
5

0
7

3
4

 
7

5
3

3
N

 
1

2
5

7
5

N
 

14
84

W
 

tD
 

2
7

 
6

5
2

4
N

 
6

5
3

t.
 

1
5

0
0

0
 

2
2

2
0

 
2

5
 

1
0 

6
5

 
61

2W
 

1
2

6
3

8
 

4
9

0
6

2
N

 
5

0
6

6
4

 
7

5
3

3
N

 
1

2
5

6
5

N
 

1
3

6
5

W
 

r 
2

7
 

6
5

1
1

N
 

7
3

6
E

 
1

4
9

0
0

 
2

2
2

5
 

2
5

 
1

0
 

6
5

 
54

2W
 

1
2

7
8

9
 

4
9

0
5

3
N

 
5

0
6

0
3

 
7

5
?3

N
 

12
7:

?"
>N

 
12

70
W

 
Pi

 
2

7
 

6
4

?8
N

 
8

1
8

E
 

1
4

8
0

0
 

2
2

3
0

 
2

5
 

1
0

 
6

5
 

51
2W

 
1

2
9

0
7

 
4

8
9

7
0

N
 

5
0

6
4

3
 

7
5

1
4

N
 

1
2

8
5

3
N

 
11

71
W

 
>

 
2

7
 

6
4

4
3

N
 

8
5

6
[ 

1
4

8
0

0
 

2
2

3
5

 
2

5
 

1
0

 
6

5
 

43
5W

 
1

3
0

6
1

 
4

9
0

5
3

N
 

5
0

7
6

2
 

7
5

0
5

N
 

1
3

0
1

9
N

 
10

44
W

 
..., 

2
7

 
6

4
2

9
N

 
9

3
3

E
 

1
4

8
0

0
 

2
2

4
0

 
2

5
 

1
0

 
6

5
 

41
7W

 
1

3
2

4
2

 
4

8
8

7
0

N
 

5
0

6
3

2
 

7
4

5
0

N
 

1
3

2
0

5
N

 
98

8W
 

0 
2

7
 

6
4

1
4

N
 

10
09

E
. 

1
4

8
0

0
 

2
2

4
5

 
2

5
 

1
0

 
6

5
 

32
8W

 
1

3
2

2
8

 
4

8
8

6
3

N
 

5
0

6
2

2
 

7
4

5
1

N
 

1
3

2
0

4
N

 
80

1W
 

z 
2

8
 

6
6

2
3

N
 

9
5

ù
E

 
1

5
0

0
0

 
16

2G
 

3.
J 

li.
J 

6
5

 
42

7W
 

1
2

3
9

6
 

4
9

5
4

9
N

 
5

1
0

7
6

 
7

5
5

7
N

 
1

2
3

5
9

N
 

96
2W

 
C

/)
 

2
8

 
6

6
3

4
N

 
90

9E
. 

1
5

0
0

0
 

1
6

2
5

 
3

0
 

1
0

 
6

5
 

50
2W

 
1

2
3

1
4

 
4C

l6
24

N
 

5
1

1
2

9
 

7
6

0
4

N
 

1
2

2
6

6
N

 
10

80
W

 
0 

2
8

 
6

6
4

4
N

 
82

1:
lE

 
1

4
9

0
0

 
1

6
 3

0 
3

0
 

1
0

 
6

5
 

52
0W

 
1

2
2

3
1

 
4

9
6

1
2

N
 

5
1

0
9

8
 

7
6

0
9

N
 

1
2

1
7

9
N

 
11

36
W

 
'T1

 
2

8
 

6
6

5
5

N
 

74
5E

. 
1

4
9

0
0

 
1

6
3

5
 

3
0

 
1

0
 

6
5

 
54

5W
 

1
2

1
9

6
 

4
9

6
6

7
N

 
5

1
1

4
3

 
7

6
1

2
N

 
1

2
1

3
'i

N
 

12
22

W
 

..., 
2

8
 

6
7

0
5

N
 

7
0

1
E

 
1

4
9

0
0

 
1

6
4

0
 

3
0

 
1

0
 

6
5

 
62

9W
 

1
2

0
8

2
 

4
9

7
1

0
N

 
5

1
1

5
8

 
7

6
2

0
N

 
1

2
0

0
5

N
 

13
64

W
 

::i
: 

2
8

 
6

7
1

5
N

 
6

1
7

E
 

1
4

9
0

0
 

1
6

4
5

 
3

0
 

1
0

 
6

5
 

70
9W

 
1

2
0

2
4

 
4

9
7

5
6

N
 

5
1

1
8

8
 

7
6

2
5

N
 

1
1

9
3

1
N

 
1

4
9

6
W

 
t'T

1 
2

8
 

6
7

2
5

N
 

5
3

2
E

 
1

4
9

0
0

 
1

6
5

0
 

3
0

 
1

0
 

6
5

 
74

2W
 

1
1

9
4

1
 

4
9

8
0

7N
 

5
1

2
1

8
 

7
6

3
1

N
 

1
1

8
3

3
N

 
16

00
W

 
0 

2
8

 
6

7
3

6
N

 
4

4
5

t.
 

1
4

9
0

0
 

1
6

5
5

 
3

0
 

lü
 

6
5

 
8:

l6
W

 
1

1
9

9
1

 
4

9
7

6
9

N
 

5
1

1
9

3
 

7
6

2
7

N
 

1
1

8
7

1
N

 
16

90
W

 
0 

2
8

 
6

7
4

6
N

 
3

5
7

E
 

1
4

9
0

0
 

1
7

0
0

 
3

0
 

lü
 

6
5

 
9ü

2W
 

1
1

9
2

9
 

4
9

8
8

2
N

 
5

1
2

8
8

 
7

6
3

3
N

 
1

1
7

8
1

N
 

18
74

W
 

~
 

2
8

 
6

7
5

6
N

 
3

0
9

[ 
1

4
9

0
0

 
1

7
0

5
 

3
0

 
1

0
 

6
5

 
92

0W
 

1
1

8
7

5
 

5
0

0
4

9
N

 
5

1
4

3
9

 
7

6
3

9
N

 
1

1
7

1
8

N
 

1
9

2
4

W
 

z 
2

8
 

6
8

0
6

N
 

2
2

0
E

 
1

4
9

0
0

 
1

7
1

0
 

3
0

 
1

0
 

6
5

 
93

2W
 

1
1

6
5

1
 

5
0

1
3

2
N

 
5

1
4

6
8

 
7

6
5

5
N

 
1

1
4

9
0

N
 

19
31

W
 

0 
2

8
 

6
8

1
6

N
 

1
3

1
 E.

 
1

4
9

0
0

 
1

7
1

5
 

3
0

 
1

0
 

6
5

 
95

1W
 

1
1

7
5

9
 

4
9

8
6

1
N

 
5

1
2

2
9

 
7

6
4

4
N

 
1

1
5

8
6

N
 

2
0

1
1w

 
2

8
 

6
8

2
7

N
 

4
2

E
 

1
4

9
0

0
 

1
7

2
0

 
3

0
 

1
0

 
6

5
 

11
29

W
 

1
1

6
3

6
 

5
0

1
7

7
N

 
5

1
5

0
9

 
7

6
5

7
N

 
1

1
4

0
3

N
 

2
3

1
 

W
 

z 
2

8
 

6
8

3
6

N
 

9W
 

1
4

9
0

0
 

1
7

2
5

 
3

0
 

1
0

 
6

5
 

12
01

W
 

1
1

4
9

7
 

5
0

3
3

3
N

 
5

1
6

2
9

 
7

7
0

8
N

 
1

1
2

4
5

N
 

23
93

W
 

0 
2

8
 

6
8

4
6

N
 

1 
ou

,~
 

1
4

9
0

0
 

1
7

3
0

 
3

0
 

lù
 

6
5

 
12

19
W

 
1

1
4

0
3

 
5

0
3

3
4

N
 

5
1

6
0

9
 

7
7

1
4

N
 

1
1

1
4

0
N

 
24

32
W

 
tD

 
C

/)
 

2
8

 
6

9
1

5
N

 
33

6W
 

1
6

0
0

0
 

1
7

4
5

 
3

0
 

1
0

 
6

5
 

14
30

W
 

1
1

1
6

6
 

5
0

4
9

8
N

 
5

1
7

1
8

 
7

7
3

2
N

 
1

0
8

1
0

N
 

27
97

W
 

t'T
1 

2
8

 
6

9
2

4
N

 
42

9W
 

1
6

0
0

0
 

1
7

5
0

 
3

0
 

1
0

 
6

5
 

1
5

2
 91

-1
 

1
1

0
4

5
 

5
0

4
6

8
N

 
5

1
6

6
2

 
77

3C
lN

 
1

0
6

4
4

N
 

29
49

W
 

:;i:
:, 

2
8

 
6

9
3

2
N

 
52

 2\
-1

 
1

6
0

0
0

 
1

7
5

5
 

3
0

 
lG

 
6

5
 

16
36

\.
J 

1
0

9
8

4
 

5
0

5
2

8
N

 
5

1
7

0
8

 
7

7
4

4
N

 
1

0
5

2
6

N
 

31
38

W
 

<
 

2
8

 
6

9
4

1
N

 
61

7v
. 

1
6

0
0

0
 

1
8

0
0

 
3

0
 

1
0

 
6

5
 

17
13

W
 

1
0

9
1

2
 

5
0

5
9

9
N

 
5

1
7

6
2

 
7

7
5

0
N

 
1

0
4

2
4

N
 

3
2

2
9

W
 

>
 

2
8

 
6

9
4

9
N

 
71

1W
 

1
6

0
0

0
 

1
8

0
5

 
3

0
 

1
0

 
6

5
 

17
30

1-
. 

1
0

8
9

4
 

5
0

6
8

0
N

 
5

1
8

3
8

 
7

7
5

2
N

 
1

0
3

9
0

N
 

32
77

W
 

..., 
2

8
 

6
9

5
7

N
 

80
7W

 
1

6
0

0
0

 
1

8
1

0
 

3
0

 
1

0
 

6
5

 
18

14
W

 
1

0
8

4
9

 
5

0
7

3
0

N
 

5
1

8
7

8
 

7
7

5
6

N
 

1
0

3
0

4
N

 
3

3
9

5
W

 
0 :;i:

:, 
2

8
 

7
0

0
4

N
 

90
4W

 
1

6
0

0
0

 
1

8
1

5
 

3
0

 
1

0
 

6
5

 
19

3ü
W

 
1

0
6

8
6

 
5

0
7

8
6

N
 

5
1

8
9

8
 

7
8

0
7

N
 

1
0

0
7

3
N

 
35

67
W

 
-< 

2
8

 
7

0
1

1
 N

 
1

0
0

2
w

 
1

6
0

0
0

 
1

8
2

0
 

3
0

 
1

0
 

6
5

 
2

0
2

0
w

 
1

0
5

7
7

 
5

0
8

6
0

N
 

5
1

9
4

8
 

7
8

1
5

N
 

9
9

1
8

N
 

36
75

W
 

2
8

 
7

0
1

8
N

 
11

01
W

 
1

6
0

0
0

 
1

8
2

5
 

3
0

 
1

0
 

6
5

 
21

25
W

 
1

0
5

0
7

 
5

1
0

6
5

N
 

5
2

1
3

5
 

7
8

2
2

N
 

9
7

8
2

N
 

38
36

W
 

2
8

 
7

0
2

4
N

 
12

00
W

 
1

6
0

0
0

 
1

8
3

0
 

3
0

 
1

0
 

6
5

 
21

35
W

 
1

0
5

0
7

 
5

1
1

3
0

N
 

5
2

1
9

9
 

7
8

2
3

N
 

9
7

7
1

N
 

3
8

6
4

W
 

2
8

 
7

0
3

0
N

 
13

00
W

 
1

5
8

0
0

 
1

8
3

5
 

3
0

 
1

0
 

6
5

 
22

44
W

 
1O

'.\
72

 
5

1
1

3
6

N
 

5
2

1
7

7
 

7
8

3
2

N
 

9
5

6
6

N
 

40
08

W
 

2
8

 
7

0
3

6
N

 
14

00
W

 
1

5
7

0
0

 
1

8
4

0
 

3
0

 
1

0
 

6
5

 
23

50
W

 
1

0
4

6
0

 
5

1
1

7
8

N
 

5
2

2
3

6
 

7
8

2
7

N
 

9
5

6
8

N
 

42
26

W
 

2
8

 
7

0
4

4
N

 
16

06
W

 
1

5
 7

0
0

 
1

8
5

0
 

3
0

 
1

0
 

6
5

 
2

5
0

5W
 

1
0

1
5

2
 

5
1

3
0

2
N

 
5

2
2

9
6

 
7

8
4

8
N

 
9

1
9

4
N

 
43

05
\-

1 
2

8
 

7
0

4
8

N
 

17
10

W
 

1
5

7
0

0
 

1
8

5
5

 
3

0
 

1
0

 
6

5
 

26
40

W
 

1
0

2
0

5
 

5
1

3
6

9
N

 
5

2
3

7
3

 
7

8
4

6
N

 
9

1
2

0
N

 
45

81
W

 
2

8
 

7
0

5
1

N
 

18
14

W
 

1
5

7
0

0
 

1
9

0
0

 
3

0
 

1
0

 
6

5
 

27
25

W
 

1
0

1
3

3
 

5
1

5
8

1
N

 
5

2
5

6
7

 
7

8
5

3
N

 
8

9
9

5
N

 
4

6
6

7
W

 
2

8
 

7
0

5
4

N
 

19
1!

:l
"'

 
1

5
7

0
0

 
1

9
0

5
 

3
0

 
lù

 
6

5
 

28
16

W
 

9
8

6
7

 
5

1
6

0
2

N
 

5
2

5
3

7
 

7
9

1
1

N
 

8
6

9
0

N
 

46
73

W
 

2
8

 
7

0
5

6
N

 
20

23
W

 
1

5
8

0
0

 
1

9
1

0
 

3
0

 
1

0
 

6
5

 
2

9
0

 3
W

 
9

8
6

6
 

5
1

6
1

3
N

 
5

2
5

4
7

 
7

9
1

1
N

 
8

6
2

5
N

 
47

90
W

 
2

8
 

7
1

0
0

N
 

21
28

W
 

1
5

8
0

0
 

1
9

1
5

 
3

0
 

1
0

 
6

5
 

30
35

W
 

9
8

1
8

 
5

1
6

73
N

 
5

2
5

9
7

 
7

9
1

5
N

 
8

4
5

2
N

 
4

9
9

5
W

 
2

8
 

7
1

0
3

N
 

22
34

V
I 

1
5

8
0

0
 

1
9

2
0

 
3

0
 

1
0

 
6

5
 

30
30

W
 

9
5

8
3

 
5

1
8

4
4

N
 

5
2

7
2

3
 

7
9

3
2

N
 

8
2

5
7

N
 

48
63

\.
J 

2
8

 
7

1
0

5
N

 
23

4U
w

 
1

5
8

0
0

 
1

9
2

5
 

3
0

 
lü

 
6

5
 

32
 3

4W
 

9
6

6
5

 
5

1
9

1
1

N
 

5
2

8
0

3
 

7
9

2
7

N
 

8
1

4
6

N
 

5
2

0
2

W
 

2
8

 
7

1
0

8
N

 
2

4
4

6
,i

 
1

5
9

0
0

 
1

9
3

0
 

3
0

 
lû

 
6

5
 

33
16

W
 

9
6

2
2

 
5

1
9

8
5

N
 

5
2

8
6

9
 

7
9

3
1

N
 

8
0

4
5

N
 

52
78

W
 

2
8

 
7

1
1

0
N

 
25

52
W

 
1

6
0

0
0

 
1

9
3

5
 

3
0

 
1

0
 

6
5

 
34

06
W

 
9

6
8

8
 

5
2

0
5

5
N

 
5

2
9

4
9

 
7

9
2

7
N

 
8

0
2

2
N

 
54

31
W

 
2

8
 

7
1

1
1

N
 

26
59

W
 

1
6

1
0

0
 

1
9

4
0

 
3

0
 

1
0

 
6

5
 

34
C

9W
 

9
4

8
7

 
5

2
1

8
5

N
 

5
3

0
4

1
 

7
9

4
2

N
 

7
8

5
1

N
 

53
27

W
 

2
8

 
7

1
1

1
N

 
2

9
1

5
 ... 

1
6

1
0

0
 

1
9

5
0

 
3

0
 

1
0

 
6

5
 

36
36

W
 

9
4

6
6

 
5

2
3

1
1

N
 

5
3

1
6

0
 

7
9

4
5

N
 

7
6

0
1

N
 

5
6

4
3

W
 

2
8

 
7

1
1

1
N

 
30

22
W

 
1

6
0

0
0

 
1

9
5

5
 

3
0

 
1

0
 

6
5

 
37

45
W

 
9

3
6

7
 

5
2

4
3

0
N

 
5

3
2

6
0

 
7

9
5

2
N

 
7

4
0

6
N

 
57

35
W

 
2

8
 

7
1

1
0

N
 

3 
l 

30
V

I 
1

5
9

0
0

 
2

0
0

0
 

3
0

 
lü

 
6

5
 

38
22

W
 

9
2

2
4

 
5

2
5

9
7

N
 

5
3

4
0

0
 

8
0

0
3

N
 

7
2

3
3

N
 

57
25

W
 

2
8

 
7

1
0

7
N

 
32

33
W

 
1

5
9

0
0

 
2

0
0

5
 

3
0

 
1

0
 

6
5

 
39

17
W

 
9

2
3

3
 

5
2

7
2

7
N

 
5

3
5

2
9

 
8

0
0

4
N

 
7

1
4

7
N

 
5

8
4

5
W

 
2

8
 

7
1

0
4

N
 

33
3?

W
 

1
5

9
0

0
 

2
0

1
0

 
3

0
 

1
0

 
6

5
 

40
14

~
/ 

9
0

6
9

 
5

2
8

4
2

N
 

5
3

6
1

5
 

8
0

1
6

N
 

6
9

2
4

N
 

5
8

5
7

W
 

2
8

 
1

1
g

o
N

 
3

4
3

7
w

 
1

5
9

0
0

 
2

0
1

5
 

3
0

 
1

0
 

6
5

 
40

51
W

 
9

6
0

1
 

5
3

0
0

8
N

 
5

3
8

0
0

 
8

0
0

9
N

 
6

9
~

0
N

 
60

18
W

 
2

8
 

70
 

7N
 

35
3t

lw
 

1
6

0
0

ü
 

2
0

2
0

 
3

0
 

lü
 

6
5

 
41

46
1-

.' 
9 

1
0

 
5

3
2

0
9N

 
5

3
9

6
6

 
8

0
2

3
N

 
6

7
 

lN
 

60
01

W
 

2
8

 
70

 5
3N

 
36

40
'w

 
1

6
2

0
0

 
2

0
2

5
 

3
0

 
1

0
 

6
5

 
41

59
W

 
8

8
9

1
 

5
3

1
1

3
N

 
5

3
8

5
2

 
8

0
3

0
N

 
6

6
0

8
N

 
5

9
4

8
W

 
2

8
 

7
0

5
1

N
 

37
41

W
 

1
6

2
0

0
 

2
0

3
0

 
3

0
 

lü
 

6
5

 
43

17
W

 
9

0
2

4
 

5
3

2
2

3
N

 
5

3
9

8
3

 
8

0
2

3
N

 
6

5
7

0
N

 
6

1
8

7
W

 
2

8
 

7
0

4
8

N
 

38
43

W
 

1
6

2
0

0
 

2
0

3
5

 
3

0
 

1
0

 
6

5
 

42
40

W
 

9
1

0
2

 
5

3
3

8
3

N
 

5
4

1
5

3
 

8
0

1
9

N
 

6
6

9
3

N
 

6
1

6
8

W
 



....
. , 

~
g

t 
,l

~
lr

-l
 

\ 
7

,.
. 

1 
W

 
t~

'.:
;g

"·
 

7
(
~

 
,
,
 ' 

, .. 
, ..

 
e·

.,.
-,

 
... .

 ,. 
. , ""

" 
•>

 "
' 

,~
 "

• 
, 

-~ .... 
~
 
.....

 
~-

u 
t.

, 
•u

 
C

.•
 

~
. 

-'
•
,.

,!
 
..

..
..

..
..

..
..

 
o;

,, 
J 

o
,.

• 
-~

"'
:~

l:
~

•~
 

.~
;:

7
~

 Lt
 

t:
8;

-<
)J

::
 

~
,
 
,
n

,
v

 
J'·

 l/
f,

1
:J

 
~

-
c'

\. 
,.

, 
·
-

-
-
-

-
FL

 
LA

T 
LO

N
G

 
A

LT
 

G
M

T 
D

A
 

M
O 

YR
 

D
 

H
 

z 
F 

1 
X

 
y 

2
8

 
7

0
4

5
N

 
39

44
W

 
1

6
2

0
0

 
2

0
4

0
 

3
0

 
1

0
 

6
5

 
43

27
W

 
8

9
4

6
 

5
3

3
7

9
N

 
5

4
1

2
3

 
8

0
2

9
N

 
6

4
9

5
N

 
61

52
W

 
2

8
 

7
0

4
1

N
 

4
0

4
5W

 
1

6
2

0
0

 
2

0
4

5
 

3
0

 
l8 

6
5

 
45

40
W

 
8

7
0

5
 

5
3

5
0

0
N

 
5

4
2

0
4

 
8

0
4

6
N

 
6

0
8

2
N

 
62

27
W

 
2

8
 

7
0

3
8

N
 

4
1

4
5W

 
1

6
2

0
0

 
2

0
5

0
 

3
0

 
6

5
 

45
54

W
 

8
5

5
4

 
5

3
5

9
5

N
 

5
4

2
7

4
 

8
0

5
6

N
 

5
9

5
4

N
 

61
43

W
 

2
8

 
7

0
3

4
N

 
42

4?
W

 
l6

2
0

C
 

2
0

5
5

 
3

0
 

1
0

 
6

5
 

47
00

W
 

8
5

8
6

 
5

3
6

7
1

N
 

5
4

3
5

4
 

8
0

5
5

N
 

5
8

5
7

N
 

62
79

W
 

2
8

 
7

0
3

0
N

 
43

45
W

 
1

6
2

0
0 

2
1

0
0

 
3

0
 

lU
 

6
5

 
47

47
W

 
8

6
6

0
 

5
3

9
1

4
N

 
5

4
6

0
5

 
8

0
5

3
N

 
5

8
1

9
N

 
64

13
W

 
2

8
 

7
0

2
5

N
 

44
44

W
 

1
6

2
0

0
 

2
1

0
5

 
3

0
 

lù
 

6
5

 
48

03
W

 
8

4
7

8
 

5
4

1
8

6
N

 
5

4
8

4
5

 
8

1
0

6
N

 
5

6
6

8
N

 
63

05
W

 
2

8
 

7
0

1
9

N
 

45
42

W
 

1
6

1
0

0
 

2
1

1
0

 
3

0
 

1G
 

6
5

 
48

22
W

 
8

3
2

2
 

5
4

2
5

0
N

 
5

4
8

8
5

 
8

1
1

7
N

 
5

5
2

8
N

 
62

20
W

 
2

8
 

7
0

1
3

N
 

46
40

W
 

1
6

0
0

0
 

2
1

1
5

 
3

0
 

lU
 

6
5

 
48

59
W

 
8

0
9

1
 

5
4

3
l:

9
N

 
5

4
9

0
9

 
8

1
3

2
N

 
5

3
1

0
N

 
61

05
W

 
2

8
 

7
0

0
7

N
 

47
37

W
 

1
5

9
0

0 
2

1
2

0
 

3
0

 
1

0 
6

5
 

49
11

W
 

8
3

2
7

 
5

4
4

4
0

N
 

5
5

0
7

3
 

8
1

1
8

N
 

5
4

4
3

N
 

63
03

W
 

2
8

 
7

0
0

1
N

 
4

8
3

0W
 

1
5

9
0

0 
2

1
2

5
 

3
0

 
1

0
 

6
5

 
49

22
W

 
8

1
7

7
 

5
4

4
2

2
N

 
5

5
0

3
3

 
8

1
2

7
N

 
5

3
2

4
N

 
62

06
W

 
2

8
 

6
9

5
4

N
 

4
92

2W
 

1
5

9
0

0
 

2
1

3
0

 
3

0
 

1
0

 
6

5
 

49
45

\o
/ 

8
1

1
4

 
5

4
5

1
3

N
 

5
5

1
1

4
 

8
1

,Z
N

 
5

2
4

~
N

 
61

93
W

 
2

8
 

6
9

4
7

N
 

50
13

W
 

1
5

9
0

0
 

2
1

3
5

 
3

0
 

1
0

 
6

5
 

51
13

W
 

7
9

4
9

 
5

4
6

2
8

N
 

5
5

2
0

4
 

8
1

4
3

N
 

4
9

7
8

N
 

61
97

W
 

2
8

 
6

9
4

0
N

 
51

04
v.

' 
1

5
9

0
0

 
2

1
4

0
 

3
0

 
1

0
 

6
5

 
52

36
1\

' 
7

7
9

0
 

5
4

8
3

3
N

 
5

5
3

8
3

 
8

1
5

5
N

 
4

7
3

3
N

 
61

88
W

 
2

8
 

6
9

3
3

N
 

5
1

5
5

w
 

1
5

9
0

0
 

2
1

4
5

 
3

0
 

1
0 

6
5

 
5

0
11

W
 

7
9

8
8

 
5

4
9

1
6

N
 

5
5

4
9

4
 

8
1

4
3

N
 

5
1

1
5

t\
 

61
36

W
 

2
8

 
6

9
2

4
N

 
5

2
4

3W
 

1
5

9
0

0 
2

1
5

0
 

3
0

 
1

0
 

6
5

 
52

24
W

 
7

8
0

1
 

5
5

0
4

4
N

 
5

5
5

9
4

 
8

1
5

6
N

 
4

7
6

0
N

 
6

1
8

1
W

 
2

8
 

6
8

4
1

N
 

52
41

W
 

1
5

9
0

0 
22

J
5 

3
0

 
1

0 
6

5
 

49
43

W
 

8
2

9
3

 
5

5
0

1
9

N
 

5
5

6
4

1
 

8
1

2
6

N
 

5
3

6
2

N
 

63
27

W
 

2
8

 
6

8
2

4
N

 
5

2
2

U
',i 

1
5

9
0U

 
2

2
1

0
 

3
0

 
l

v 
6

5
 

49
36

W
 

8
3

3
6

 
5

4
9

0
6

N
 

5
5

5
3

5
 

8
1

2
2

N
 

5
4

0
3

N
 

63
47

W
 

2
8

 
6

8
0

7
N

 
52

01
W

 
1

5
9

0
0 

2
2

1
5

 
3

0
 

l
J 

6
5

 
49

25
W

 
8

5
4

7 
5

4
9

2
2

N
 

5
5

5
8

3
 

8
1

0
9

N
 

5
5

6
1

N
 

64
91

W
 

2
8

 
6

7
5

0
N

 
5

1
4

 lv
l 

1
5

9
0

C
 

2
2

2
0

 
3

0
 

1
0 

6
5

 
48

19
W

 
8

6
6

4
 

5
4

8
0

7N
 

5
5

4
8

7
 

8
1

0
1

N
 

5
7

6
2

N
 

6
4

7
11v 

2
9

 
6

8
1

6
N

 
53

15
W

 
1

5
0

0
0 

10
0

 
3

1
 

1
0 

6
5

 
5

1
1

 lW
 

8
2

3
6

 
5

5
1

3
4

N
 

5
5

7
4

5
 

8
1

3
0

N
 

5
1

6
3

N
 

6
4

1
 

W
 

C
il 

2
9

 
6t

l3
7

N
 

5
3

2
2

N
 

1
5

0
0

0 
1

0
5

 
3

1
 

1
0 

6
5

 
49

38
W

 
7

9
4

6
 

5
5

1
9

7
N

 
5

5
7

6
6

 
8

1
4

9
N

 
5

1
4

 7r
-,. 

60
53

W
 

C
 

2
9

 
6

8
5

7
N

 
53

28
W

 
1

5
0

0
0 

11
0 

3
1

 
1

0 
6

5
 

51
07

W
 

7
7

5
2

 
55

28
51

\1
 

5
5

8
2

6
 

8
2

0
1

N
 

4
8

6
7

N
 

60
34

W
 

:,:
, 

2
9

 
6

9
1

5
N

 
53

21
W

 
1

5
0

0
0

 
1

1
5

 
31

 
1

0
 

6
5

 
52

58
W

 
8

0
4

1
 

5
5

2
0

4
N

 
5

5
7

8
6

 
8

1
4

3
N

 
4

8
4

3
N

 
64

19
W

 
<

 
2

9
 

6
9

3
4

N
 

5
3

1
3W

 
1

5
0

0
0

 
1

2
0

 
31

 
1

0 
6

5
 

54
18

W
 

8
0

2
1

 
5

5
0

4
4

N
 

5
5

6
2

6
 

8
1

4
3

N
 

4
6

8
1

N
 

65
13

W
 

['T
l 

2
9

 
6

9
5

2
N

 
53

06
\·

/ 
1

5
0

0
0 

1
2

~
 

31
 

1
0

 
6

5
 

54
32

W
 

8
0

2
5

 
5

4
9

C
7N

 
5

5
4

9
0

 
8

1
4

1
N

 
4

6
5

6
N

 
6

5
3

6
\~ 

-< 
2

9
 

7
0

1
1

 N
 

53
00

11
 

1
5

0
0

0 
1

3
0 

31
 

1
0 

6
5

 
52

58
W

 
7

5
2

7
 

5
5

0
8

9
N

 
5

5
6

0
1

 
8

2
1

3
N

 
4

5
3

3
N

 
60

09
W

 
0 

2
9

 
7

0
3

 3
N

 
5

30
2W

 
1

5
0

0
0 

1
3

5
 

31
 

l
û 

6
5

 
54

20
W

 
7

4
2

2
 

5
4

9
5

7
N

 
5

5
4

5
6

 
8

2
1

9
N

 
4

3
2

7
N

 
60

29
\o

l 
"T

l 
2

9
 

7
0

5
4

N
 

53
03

W
 

1
5

0
0

0
 

1
4

0 
31

 
lv

 
6

5
 

5
4

C
9

W
 

7
3

7
2

 
5

5
0

3
4

N
 

5
5

5
2

6
 

8
2

2
2

N
 

4
3

1
8

N
 

5 
9 

76
\v

 
-l

 
2

9
 

7
1

3
2

N
 

51
08

W
 

1
5

0
0

0 
1

5
5

 
3

1
 

l
ù 

6
5

 
52

34
W

 
7

7
5

9
 

5
4

8
9

9
N

 
5

5
4

4
5

 
8

1
5

7
N

 
4

7
1

6
N

 
61

62
W

 
:I

: 
2

9
 

7
1

4
0N

 
5

0
0

9
w

 
1

5
0

0
0

 
2

0
0

 
3

1
 

l
U

 
6

5
 

53
37

W
 

7
5

1
9

 
5

4
8

1
6

N
 

5
5

3
2

9
 

8
2

1
1

N
 

4
4

6
1

N
 

6
0

5
3

'11 
['T

l 

2
9

 
7

1
4

7
N

 
49

0'
:l

w
 

1
5

0
0

U
 

2
0

5
 

3
1

 
l

ü 
6

5
 

52
2C

:W
 

7
6

4
4

 
5

4
7

2
8

N
 

5
5

2
5

9
 

8
2

0
3

N
 

4
6

7
1

N
 

60
51

W
 

z 
2

9
 

7
1

5
4

N
 

4
8

0
9W

 
1

5
0

0
0 

2
1

0
 

3
1

 
1

0 
6

5
 

52
20

W
 

7
7

2
7

 
5

4
5

2
9

N
 

5
5

0
7

4
 

8
1

5
6

N
 

4
7

2
2

N
 

61
17

W
 

0 
2

9
 

7
2

00
f\

 
4

7
0

8
w

 
1

5
1

0
0 

2
1

5
 

3
1 

l
ü 

6
5

 
51

09
W

 
7

6
2

3
 

5
4

4
4

3
N

 
5

4
9

7
4

 
8

2
0

2
N

 
4

7
8

2
N

 
59

36
W

 
:,:

, 
2

9
 

7
2

0
6

N
 

4
6

0
5W

 
1

5
1

0
0 

2
2

0
 

3
1

 
1

0
 

6
5

 
5

0
0

7W
 

7
7

5
7

 
':i

44
9C

N
 

5
5

0
3

9
 

8
1

5
4

N
 

4
9

7
4

N
 

59
53

W
 

0 
2

9
 

7
2

1
2

N
 

45
02

\o
l 

1
5

1
0

0 
2

2
5

 
3

1
 

1
0 

6
5

 
50

08
W

 
7

8
6

5
 

5
4

4
0

9
N

 
5

4
9

7
4

 
8

1
4

7
N

 
5

0
4

1
N

 
60

37
W

 
()

 
2

9
 

7
2

1
8

N
 

4
3

5
9W

 
1

5
1

0
0

 
2

3
0

 
3

1
 

1
0 

6
5

 
49

09
~

/ 
7

7
6

4
 

5
4

3
6

8
N

 
5

4
9

1
9

 
8

1
 ':

i2
N

 
5

0
7

9
N

 
58

73
W

 
("

) 
2

9
 

7
2

2
3

N
 

4
2

5
5

N
 

1
5

1
0

0
 

2
3

5
 

3
1

 
1

0 
6

5
 

49
31

W
 

8
1

5
0

 
5

4
3

0
6

N
 

5
4

9
1

4
 

8
1

2
8

N
 

5
2

9
1

N
 

61
99

W
 

0 
2

9
 

7
2

2
8

N
 

4
1

5
0W

' 
1

5
1

0
0 

2
4

0
 

31
 

1
0 

6
5

 
4

8
0

9
W

 
7

9
9

0
 

5
4

0
3

6
N

 
5

4
6

2
'3

 
81

3'
:i

N
 

5
3

3
1

N
 

5
9

5
H

I 
C

 
2

9
 

7
2

3
1

N
 

4
0

4
1

,1
 

1
5

1
0

0
 

2
4

5
 

31
 

1
0

 
6

5
 

47
22

W
 

8
0

4
0

 
5

4
0

-i
8

N
 

5
4

6
0

3
 

8
1

3
2

N
 

5 
4

4
6

 ~:
 

59
15

W
 

z 
2

9
 

7
2

3
4

N
 

3
9

3
4

••
 

1
5

1
0

0
 

2
5

0
 

3
1

 
1

0 
6

5
 

47
47

W
 

8
1

2
3

 
5

3
8

0
2

N
 

5
4

4
1

2
 

8
1

2
5

N
 

5
4

5
7

N
 

6
0

1
7

W
 

-l
 

2
9

 
7

2
3

6
N

 
38

3u
W

 
1

5
1

0(
., 

2
5

5
 

3
1

 
l

U
 

6
5

 
45

52
\o

: 
8

4
3

3 
5

3
5

7
3

N
 

5
4

2
3

3
 

8
1

0
3

N
 

5
8

7
1

N
 

6
0

 5
 3

\v
 

:,:
, 

2
9

 
7

2
3

8
N

 
3 

7 
2 

~w
 

1
5

1
0

û
 

3
0

0
 

31
 

lU
 

6
5

 
4

3
 5

 6
 v; 

8
4

6
2

 
5

3
4

5
7

N
 

5
4

1
2

2
 

8
1

0
0

N
 

6
0

9
3

N
 

5
8

7
1

w
 

rii 
2

9
 

7
2

3
9

N
 

36
20

W
 

1
5

1
0

0 
3

0
5

 
3

1
 

1
0 

6
5

 
43

67
',1

 
8

4
4

7
 

5
3

3
4

3
N

 
5

4
0

0
7

 
8

1
00

N
 

6
1

4
8

N
 

5
7

9
2

',i 
C

il 

2
9

 
7

2
4

0
N

 
35

15
W

 
1

5
1

0
0 

3
1

0
 

3
1 

1
0

 
6

5
 

4
3

 
8W

 
8

5
5

8
 

5'
32

78
N

 
5

3
9

6
1

 
8

0
5

2
N

 
62

4'
:>

N
 

5
8

5
2

W
 

►
 

2
9

 
7

2
4

1
N

 
3

4
0

 7
,.,

 
1

5
1

0
0

 
3

1
5

 
3

1
 

1
0 

6
5

 
41

08
W

 
8

6
1

4
 

53
'3

0
0

N
 

5
3

9
9

2
 

8
0

4
9

N
 

6
4

8
7

N
 

56
67

W
 

z 
2

9
 

7
2

4
2

N
 

32
5'

:/
N

 
1

5
1

0
0

 
3

2
0

 
3

1
 

1
0 

6
5

 
4

03
0W

 
8

8
ü

8
 

5
3

1
6

8
N

 
5

3
8

9
3

 
8

0
3

6
N

 
6

6
9

7
N

 
57

21
W

 
0 

2
9

 
7

2
4

4
N

 
31

52
W

 
1

5
1

0
0 

3
2

5
 

31
 

1
0

 
6

5
 

39
26

W
 

9
0

0
0

 
53

0
0

3
N

 
5

3
7

6
1

 
8

0
2

2
N

 
6

9
5

7
N

 
57

09
W

 
-l

 
2

9
 

7
2

4
5

N
 

3
0

4
6

,v
 

1
5

1
0

0 
3

3
0

 
3

1
 

1
0

 
6

5
 

3
9

2
 

W
 

8
7

2
8

 
5

2
9

3
7

N
 

5
3

6
5

1
 

8
0

3
8

N
 

6
7

5
1

N
 

5 
5 

3 
3\

v 
:I

: 
2

9
 

7
2

4
6

N
 

29
39

W
 

1
5

1
0

0 
3

3
5

 
31

 
1

0
 

6
5

 
37

56
W

 
8

8
0

0
 

5
2

8
6

0
N

 
5

3
5

8
7

 
8

0
3

3
N

 
6

9
4

1
N

 
5

4
0

9
W

 
tT

l 

2
9

 
7

2
4

6
N

 
2

8
3

2
\'

i 
1

5
2

0
0 

3
4

0
 

31
 

1
0

 
6

5
 

3 
71

2'
fl

 
8

8
9

3
 

53
0

12
N

 
':>

37
52

 
8

0
2

9
N

 
7

0
8

3
N

 
53

77
W

 
C

') 

2
9

 
7

2
4

6
N

 
27

27
W

 
1

5
2

0
0

 
3

4
5

 
3

1
 

1
0

 
6

5
 

36
32

W
 

8
9

8
5

 
5

2
7

2
2

N
 

5
3

4
8

2
 

8
0

2
0

N
 

7
2

2
0

N
 

53
49

W
 

:,:
, 

2
9

 
7

2
4

5
N

 
2

6
2

3
" 

1
5

2
0

0 
3

5
0

 
3

1
 

lJ
 

6
5

 
3

5
5

 3W
 

9
0

7
5

 
5

2
8

3
8

N
 

5
3

6
1

2
 

8
0

1
5

N
 

7
3

5
3

N
 

5
3

1
9

W
 

['T
l 

['T
l 

2
9

 
7

2
4

5
N

 
25

18
W

 
1

5
2

0
0

 
3

5
5

 
31

 
1

0
 

6
5

 
34

58
W

 
9

3
2

5
 

5
2

4
7

9
N

 
5

3
3

0
1

 
7

9
5

5
N

 
7

6
4

1
N

 
53

44
W

 
z 

2
9

 
7

2
4

3
N

 
24

14
W

 
1

5
2

0
0 

4
0

0
 

3
1

 
1

0 
6

5
 

33
28

W
 

9
2

2
2

 
5

2
3

8
6

N
 

5
3

1
9

2
 

8
0

0
1

N
 

7
6

9
2

N
 

5 
0

8
 6~

1 
r--

2
9

 
7

2
4

2N
 

23
10

W
 

1
5

2
0

0 
4

0
5

 
3

1 
1

0 
6

5
 

32
48

W
 

9
2

3
2

 
5

2
2

4
2

N
 

5
3

0
5

1
 

7
9

5
9

N
 

7
7

6
0N

 
5

0
0

1
\'/

 
►
 

2
9

 
7

2
4

0
N

 
2 

2 
06

\~
 

1
5

2
0

0
 

4
1

0 
3

1
 

1
0

 
6

5
 

31
50

W
 

9
3

3
0

 
5

2
0

5
2

N
 

5
2

8
8

1
 

7
9

5
0

N
 

7
9

2
6

N
 

49
22

W
 

z 
2

9
 

7
2

3
8

N
 

2
1

0
4

«
 

1
5

2
0

0 
4

1
5

 
3

1
 

lC
 

6
5

 
3

0
J3

W
 

9
0

9
5

 
52

0
9

3N
 

5
2

8
8

1
 

8
0

0
6

N
 

7
8

7
2

N
 

45
55

W
 

0 
2

9
 

7
2

3
5

N
 

2
0

0
2

,1
 

1
5

2
0

0
 

4
2

0
 

3
1

 
1

0
 

6
5

 
2

9
0

2W
 

9
4

4
4

 
5

2
3

1
6

N
 

5
3

1
6

2
 

7
9

4
6

N
 

8
2

5
8

N
 

4
5

8
2

W
 

C
il 

2
9

 
7

2
3

2
N

 
1

90
0W

 
1

5
2

0
0 

4
2

5
 

3
1

 
1

0
 

6
5

 
29

29
W

 
9

4
6

1
 

5
2

6
5

7
N

 
5

3
1

0
7

 
7

9
4

4
N

 
8

2
3

6
N

 
46

56
\o

/ 
['T

l 

2
9

 
7

2
2

9
N

 
17

59
W

 
1

5
2

0
0 

4
3

0
 

31
 

1
0

 
6

5
 

29
14

W
 

9
3

7
8

 
52

 
32

N
 

5
2

8
7

1
 

7
9

4
7

N
 

8
1

8
4

N
 

4
5

8
0

W
 

►
 

2
9

 
7

2
2

6
N

 
16

5b
W

 
1

5
2

0
0 

4
3

5
 

3
1 

1
0

 
6

5
 

28
27

W
 

9
4

5
8

 
5

1
9

5
7

N
 

5
2

8
1

1
 

7
9

4
1

N
 

8
3

1
6

N
 

45
05

W
 

2
9

 
7

2
2

2
N

 
1

55
dW

 
1

5
2

0
0 

4
4

0
 

3
1

 
1

0
 

6
5

 
27

15
W

 
9

6
3

4
 

5
1

8
2

3
N

 
5

2
7

1
1

 
7

9
2

8N
 

8
5

6
5

N
 

4
4

1
1

 W
 

2
9

 
7

2
1

8
N

 
1

sg
o

w
 

1
5

2
3

0 
4

4
5

 
3

1
 

1
0

 
6

5
 

2 
5

4
 3

W
 

9
6

6
9

 
5

1
6

7
4

N
 

5
2

5
7

0
 

7
9

2
4

N
 

8
7

B
N

 
4

i9
4

W
 

2
9

 
7

2
1

3N
 

1
4

 
3,

; 
1

5
2

 
0 

4
5

0 
3

1
 

lU
 

6
5

 
24

51
W

 
9

7
8

8
 

5
1

6
5

1
N

 
5

2
5

7
0

 
7

9
1

6
N

 
8

8
 

N
 

4 
l 

2i
v 

2
9

 
7

2
0

9
N

 
1

3
0

6
,I

 
1

5
2

0
0 

4
5

5
 

3
1

 
lù

 
6

5
 

23
54

W
 

9
9

1
9

 
5

1
4

8
8

N
 

5
2

4
3

5
 

7
9

0
6

N
 

9
0

6
8

N
 

40
19

W
 

2
9

 
7

2
0

4
N

 
1

2
1

JW
 

1
5

2
0

0
 

5:
JO

 
3

1
 

1
0

 
6

5
 

22
53

1\
 

9
8

4
2

 
5

1
3

9
6

N
 

5
2

3
3

0
 

7
9

1
0

N
 

9
0

6
8

N
 

38
26

\o
/ 

2
9

 
7

1
5

3
N

 
1

0
1

9.
-i 

1
5

2
0

0
 

5
1

0
 

31
 

l
C

 
6

5
 

2
1

4
%

' 
9

q
9

7
 

5
1

3
7

8
N

 
5

2
3

4
0

 
7

9
0

0
N

 
9

2
7

2
N

 
37

12
W

 
2

9
 

7
1

4
7

N
 

92
3.

-J
 

1
5

2
0

0 
5

1
5

 
3

1
 

1
0 

6
5

 
20

30
W

 
1

0
C

2
4

 
5

1
2

7
9

N
 

5
2

2
5

0
 

7
8

5
6

N
 

9
3

9
0

N
 

35
10

W
 

2
9

 
7

1
4

0
N

 
82

6W
 

1
5

2
0

0 
5

2
0

 
31

 
1

0 
6

5
 

19
38

W
 

1
0

1
4

2
 

5
1

3
1

8
N

 
5

2
3

1
0

 
7

8
4

9
N

 
9

5
5

2
N

 
34

08
W

 
2

9
 

7
1

3
4

N
 

73
J.

,;
 

1
5

2
0

0
 

5
2

5
 

3
1

 
lv

 
6

5
 

1
8

 3
61

-, 
1

0
3

7
4

 
5

lù
4

6
N

 
5

2
0

9
0

 
7

8
3

1
N

 
9

8
3

2
N

 
33

10
W

 
2

9
 

7
1

2
7

N
 

63
4N

 
1

5
2

0
0 

5
3

0
 

3
1

 
1

0
 

6
5

 
18

17
W

 
1

0
1

2
1

 
5

1
0

5
C

N
 

5
2

C
4

4
 

7
8

4
7

N
 

9
6

1
0

N
 

31
76

W
 

2
9

 
7

1
2

0
N

 
53

9W
 

1
5

2
0

0 
5

3
5

 
3

1 
1

0
 

6
5

 
16

47
W

 
1

0
4

1
2

 
5

1
1

3
9

N
 

5
2

1
8

8
 

7
8

2
9

N
 

9
9

6
9

N
 

30
06

W
 

2
9

 
7

1
1

2
N

 
44

5.
,;

 
1

5
2

0
0

 
5

4
0

 
31

 
1

0
 

6
5

 
16

34
\o

/ 
1

0
4

1
7

 
5

0
9

4
6

N
 

5
2

0
0

0
 

7
8

2
7

N
 

9
9

8
4

N
 

?9
72

W
 

2
9

 
7

1
0

5
N

 
3 

50
,1

 
1

5
2

0
0

 
5

4
5

 
31

 
1

0
 

6
5

 
15

52
W

 
1

0
4

1
0

 
5

0
9

6
2

N
 

5
2

0
1

5
 

7
8

2
7

N
 

1
0

0
1

3
N

 
28

48
W

 
2

9
 

7
0

5
8

N
 

25
6W

 
1

5
2

0
0

 
5

5
0

 
31

 
1

0 
6

5
 

1
4

5
 3

W
 

1
0

6
4

8
 

5
0

8
8

7
N

 
5

1
9

8
9

 
7

8
1

1
N

 
1

0
2

9
1

N
 

27
34

W
 

2
9

 
70

 5
0N

 
20

2,
1 

1
5

2
0

0 
5

5
5

 
3

1
 

1
0

 
6

5
 

14
18

W
 

1
0

5
6

8
 

5
0

8
5

8
N

 
5

1
9

4
4

 
7

8
1

6
N

 
1

0
2

4
1

N
 

26
10

W
 

2
9

 
7

0
4

2
N

 
1

0
9

,i 
1

5
2

0
0

 
6

0
0

 
3

1
 

1
0 

6
5

 
13

32
W

 
1

0
6

9
3

 
5

0
8

2
2

N
 

5
1

9
3

5
 

7
8

0
7

N
 

1
0

3
9

6
N

 
25

03
W

 
,_

 
2

9
 

7
0

3
4

N
 

16
w

 
l 

52
0C

.: 
6

0
5

 
3

1
 

1
0 

6
5

 
12

34
W

 
1

0
7

8
5

 
5

0
7

5
1

N
 

5
1

8
8

4
 

7
8

0
0N

 
1

0
5

2
6

N
 

23
47

W
 

V
, 

2
9

 
7

0
2

5
N

 
3

6
E

 
1

5
2

0
0

 
6

1
0

 
3

1
 

l l
J 

6
5

 
11

54
W

 
1

0
9

1
9

 
5

0
7

3
8

N
 

5
1

8
9

9
 

7
7

5
1

N
 

1
0

6
8

4
N

 
22

53
W

 
-.

.J
 



FL
 

LA
T 

L
O

N
G

 
A

LT
 

G
M

T 
D

A
 

M
O

 
YR

 
D

 
H

 
z 

F 
1 

X
 

y 
.....

. 
V

, 

2
9

 
7

0
1

6
N

 
1

2
91

:. 
1

5
2

0
0 

6
1

5
 

3
1

 
1

0
 

6
5

 
11

37
1-

.' 
1

0
9

0
6

 
5

0
5

5
5

N
 

5
1

7
1

8
 

7
7

5
0

N
 

1
0

6
8

3
N

 
21

96
~

/ 
0

0
 

2
9

 
7

0
0

7
N

 
22

21
:. 

1
5

2
0

0 
6

2
0

 
3

1
 

1
0

 
6

5
 

10
26

W
 

1
0

8
8

5
 

5
0

6
3

3
N

 
5

1
7

8
9

 
7

7
5

2
N

 
1

0
7

0
5

N
 

19
71

W
 

2
9

 
6

9
5

7
N

 
3

1
4

E
 

1
5

2
0

0 
6

2
5

 
3

1
 

1
0

 
6

5
 

10
15

W
 

1
1

0
5

7
 

5
0

6
0

5
N

 
5

1
7

9
9

 
7

7
4

0
N

 
1

0
8

8
1

N
 

19
69

W
 

2
9

 
6

9
4

7
N

 
4

0
5

[ 
1

5
2

0
0 

6
3

0
 

3
1

 
1

0
 

6
5

 
93

0W
 

1
1

0
5

8
 

5
0

5
1

2
N

 
5

1
7

0
9

 
7

7
3

9
N

 
1

0
9

0
7

N
 

18
26

W
 

2
9

 
6

9
3

7
N

 
4

5
6

E
 

1
5

2
0

0 
6

3
5

 
3

1
 

1
0

 
6

5
 

84
9W

 
1

1
2

1
0

 
5

0
3

8
7

N
 

5
1

6
1

9
 

7
7

2
7

N
 

1
1

0
7

7
N

 
17

18
W

 
2

9
 

6
9

2
7

N
 

54
S

I:
. 

1
5

2
0

0 
6

4
0

 
3

1
 

1
0

 
6

5
 

84
0W

 
1

1
1

0
2

 
5

0
4

7
2

N
 

5
1

6
7

9
 

7
7

3
6

N
 

1
0

9
7

5
N

 
16

73
W

 
2

9
 

6
9

1
6

N
 

6
3

3
E

 
1

5
2

0
0

 
6

4
5

 
3

1
 

1
0

 
6

5
 

75
1W

 
1

1
3

2
2

 
5

0
3

3
1

N
 

5
1

5
8

9
 

7
7

1
9

N
 

1
1

2
1

6
N

 
1

5
4

 7W
 

2
9

 
6

9
0

4
N

 
7

2
1

E
 

1
5

2
0C

 
6

5
0

 
3

1
 

1
0

 
6

5
 

64
5W

 
1

1
3

2
8

 
5

0
3

1
9

N
 

5
1

5
7

8
 

7
7

1
9

N
 

1
1

2
5

0
N

 
13

31
W

 
2

9
 

68
:>

2N
 

80
71

:. 
1

5
2

0
0

 
6

S
5

 
3

1
 

1
0

 
6

5
 

60
4W

 
1

1
4

8
6

 
5

0
3

5
5

N
 

5
1

6
4

8
 

7
7

0
9

N
 

1
1

4
2

2
N

 
12

13
W

 
2

9
 

6
8

4
0

N
 

8
5

3
L

 
1

5
2

0
0 

7
0

0
 

3
1

 
1

0
 

6
5

 
60

0W
 

1
1

6
4

3
 

5
0

2
4

2
N

 
5

1
5

7
3

 
7

6
5

7
N

 
1

1
5

7
9

N
 

1
2

1
8

\,J 
2

9
 

6
8

2
7

N
 

94
11

:. 
1

5
2

0
0 

7
0

5 
3

1
 

1
0 

6
5

 
5i~

ow
 

1
1

7
4

8
 

5
0

0
6

8
N

 
5

1
4

2
8

 
7

6
4

8
N

 
1

1
7

0
0

N
 

10
59

W
 

2
9

 
6

8
1S

N
 

1
0

2
91

:. 
1

5
2

0
(;

 
71

0 
3

1
 

1
0 

6
5

 
3 

7w
 

1
1

8
4

1
 

5
0

0
56

N
 

5
1

4
3

8
 

7
6

4
1

N
 

1
1

8
2

4
N

 
64

4W
 

2
9

 
6

8
0

2
N

 
11

1'
:>

i::
 

1
5

2
0

0 
7

1
5

 
3

1
 

1
0 

6
5

 
3

5
H

I 
1

1
8

4
9

 
5

0
1

7
8

N
 

5
1

5
5

8
 

7
6

4
3

N
 

1
1

8
2

3
N

 
79

4W
 

2
9

 
6

7
4

9
N

 
1

2
0

1
E

 
1

5
2

0
0 

7
2

0
 

3
1

 
1

0 
6

5
 

32
9W

 
1

1
9

5
4

 
5

0
0

5
0

N
 

5
1

4
5

8
 

7
6

3
4

N
 

1
1

9
3

2
N

 
7 

2 
7't

J 
2

9
 

6
7

3
7

N
 

1
2

4
 ':>

E 
1

5
2

0
0 

7
2

5
 

3
1

 
1

0
 

6
5

 
25

7W
 

1
2

0
1

3
 

4
9

9
8

4
N

 
5

1
4

0
7

 
7

6
2

9
N

 
1

1
9

9
7

N
 

61
9W

 
3

0
 

6
8

1
7

N
 

1
8

0
0

E
 

1
5

4
0

0
 

1
7

2
0

 
1 

1
1

 
6

5
 

1
3

8
E

 
1

1
6

3
3

 
5

0
3

8
5

N
 

5
1

7
1

1
 

7
7

0
0

N
 

1
1

6
2

8
N

 
3

3
3

E
 

3
0

 
6

8
2

2
N

 
1

8
5

5
E

 
1

5
4

0
0

 
1

7
2

5 
1 

11
 

6
5

 
ll

4
E

 
1

1
6

3
4

 
5

0
7

4
5

N
 

5
2

0
6

2
 

7
7

0
5

N
 

1
1

6
3

1
N

 
2

5
1

E
 

3
0

 
6

8
4

5
N

 
2

1
3

5
[ 

1
5

4
0

0 
1

7
4

0
 

1 
11

 
65

 
2

5
4

E
 

1
1

3
1

7
 

5
0

7
6

5
N

 
5

2
0

1
1

 
7

7
2

6
N

 
1

1
3

0
3

N
 

5
7

3
E

 
3

0
 

6
8

5
3

N
 

22
2'

:>
E

 
1

5
4

0
0

 
1

7
4

5
 

1 
1

1
 

6
5

 
3

4
5

E
 

1
1

4
0

7
 

5
0

9
3

1
N

 
5

2
1

9
2

 
7

7
2

3
N

 
1

1
3

8
2

N
 

7
4

6
E

 
3

0
 

6
9

0
1N

 
2 

3 
l 

':>
I:. 

1
5

4
0

0
 

1
7

5
J 

1 
11

 
6

5
 

3
5

4
E

 
1

1
2

1
7

 
5

1
1

7
8

N
 

5
2

3
9

3
 

7
7

3
8

N
 

1
1

1
9

1
1

\ 
7

6
3

E
 

3
0

 
6

9
0

9
N

 
2

4
0

6
E

 
1

5
4

0
U

 
1 

7"
> 

5 
1 

11
 

6
5

 
4

0
9

E
 

1
1

3
1

9
 

5
1

1
2

4
N

 
5

2
3

6
2

 
7

7
3

1
N

 
1

1
2

9
0

N
 

8
2

0
E

 
3

0
 

6
9

1
6

N
 

24
':>

8I
:. 

1
5

4
0

0 
1

8
0

0
 

1 
11

 
6

5
 

5C
2E

 
1

1
2

3
3

 
5

1
1

5
4

N
 

5
2

3
7

3
 

7
7

3
7

N
 

1
1

1
9

0
N

 
9

8
5

E
 

3
0

 
6

9
2

3
N

 
25

5J
I:

. 
1

5
2

0
0 

1
8

0
5 

1 
11

 
6

5
 

5
5

4
E

 
1

1
1

8
5

 
5

1
2

6
5

N
 

5
2

4
7

1
 

7
7

4
2

N
 

1
1

1
2

6
N

 
l 

l 
4

9
E

 
3

0
 

6
9

3
0

N
 

2
6

4
3

E
 

1
5

0
0

0
 

1
8

1
0

 
1 

11
 

6
5

 
6

2
2

E
 

1
1

2
0

0
 

5
1

3
7

4
N

 
5

2
5

8
0

 
7

7
4

2
N

 
1

1
1

3
1

N
 

1
2

4
1

E
 

.,, C
 

3
0

 
6

9
3

7
N

 
2

7
2

7
E

 
1

5
0

0
0

 
1

8
1

5
 

1 
11

 
6

5
 

7
1

3
E

 
1

1
1

2
8

 
5

1
4

5
1

N
 

5
2

6
4

1
 

7
7

4
8

N
 

1
1

0
4

0
N

 
1

3
9

8
E

 
0

:,
 

3
0

 
7

0
5

5
N

 
28

46
1:

. 
1

6
0

0
0 

1
8

4
5

 
1 

11
 

6
5

 
8

2
8

E
 

1
0

6
1

5
 

5
1

9
u

2
N

 
5

2
9

7
6

 
7

8
2

6
N

 
1

0
4

9
9

N
 

1
5

6
2

E
 

!:"
" 

3
0

 
7

1
1

6
N

 
2

8
2

2
[ 

1
6

0
0

0 
1

8
5

0
 

1 
11

 
6

5
 

7
2

1
E

 
1

0
6

0
6 

5
1

9
6

0
N

 
5

3
 0

'3
1 

7
8

2
8

N
 

J0
5

1
8

N
 

1
3

5
8

E
 

()
 

3
0

 
7

1
3

7
N

 
2 

7 
5 

71
:. 

1
6

0
0

0 
1

8
5

5
 

1 
1

1
 

6S
 

8 
l 

3E
 

1
0

5
3

9
 

5
2

0
5

6
N

 
5

3
1

1
2

 
7

8
3

3
N

 
1

0
4

3
0

N
 

1
5

0
7

E
 

►
 

3
0

 
7

1
5

8
N

 
2

7
3

 l
E

 
1

6
0

0
0

 
1

9
0

0
 

1 
11

 
6

5
 

7
1

1
E

 
1

0
2

5
9

 
5

2
1

4
8

N
 

5
3

1
4

7
 

7
8

5
2

N
 

1
0

1
7

8
N

 
1

2
8

2
E

 
-l

 
3

0
 

7
2

1
9

N
 

2
7

0
4

E
 

1
6

0
0

0
 

1
9

0
5

 
1 

11
 

6
5

 
7

3
6

E
 

1
0

2
7

7
 

5
2

2
1

1
N

 
5

3
2

1
3

 
7

8
5

2
N

 
1

0
1

8
7

N
 

1
3

5
8

E
 

ô 
3

0
 

7
3

1
9

N
 

2'
:>

29
E

 
1

6
0

0
0

 
1

9
2

0 
1 

11
 

6
5

 
S

2
1

E
 

9
6

0
9

 
5

2
4

1
4

N
 

5
3

2
8

8
 

7
9

3
7

N
 

9
5

6
8

N
 

8
9

7
E

 
z 

3
0

 
7

3
3

8
N

 
24

51
1:

. 
1

6
0

0
0

 
1

9
2

5
 

1 
11

 
6

5
 

4
C

lE
 

9
4

6
2

 
5

2
4

8
6

N
 

5
3

3
3

2
 

7
9

4
7

N
 

9
4

3
9

N
 

6
6

3
E

 
U

l 

3
0

 
7

3
S

7
N

 
2

4
1

1
E

 
1

6
0C

O
 

1
9

3
0 

1 
11

 
6

5
 

5
3

3
E

 
9

4
8

2
 

5
2

5
8

4
N

 
5

3
4

3
2

 
7

9
4

7
N

 
9

4
3

8
N

 
9

1
7

E
 

0 
3

0
 

7
4

1
6

N
 

23
29

1:
. 

1
6

0
0

0
 

1
9

3
S

 
1 

11
 

6
5

 
5

1
5

E
 

9
3

8
6

 
5

2
5

9
1

N
 

5
3

4
2

2
 

7
9

5
3

N
 

9
3

4
7

N
 

8
5

8
E

 
'T

l 
3

0
 

7
4

3
4

N
 

2
2

4
6

E
 

1
6

0
0

0
 

1
9

4
0

 
1 

11
 

6
5

 
4

5
5

E
 

9
2

5
6

 
5

2
6

0
9

N
 

5
3

4
1

7
 

8
0

0
1

N
 

9
2

2
2

N
 

7
9

2
E

 
-
l 

3
0

 
7

5
3

2
N

 
20

40
1:

. 
1

6
0

0
0

 
1

9
5

5
 

1 
11

 
6

5
 

2
3

4
E

 
8

7
9

7
 

5
2

7
0

4N
 

5
3

4
3

3
 

8
0

3
1

N
 

8
7

8
8

N
 

3
9

4
E

 
:i:

: 
3

0
 

7
5

5
1

N
 

1
9

5
7

E
 

1
6

0
0

0
 

2
0

0
0

 
1 

11
 

6
5

 
3

0 
3E

 
8

8
0

3
 

5
2

7
3

8
N

 
5

3
4

6
7

 
8

0
3

1
N

 
8

7
9

0
N

 
4

6
9

E
 

tT
'l 

3
0

 
7

6
1

0
N

 
1

9
1

3
E

 
1

6
0

0
0

 
2

0
0

5
 

1 
11

 
6

5
 

1
5

4
E

 
8

6
2

1
 

5
2

8
5

4
N

 
5

3
5

5
3

 
8

0
4

4
N

 
8

6
1

7
N

 
2

8
5

E
 

0 
3

0
 

7
6

2
9

N
 

1
8

2
6

E
 

1
6

0
0

0
 

2
0

1
0

 
1 

1
1

 
6

5
 

1
5

5
E

 
8

5
3

6
 

5
2

9
2

4
N

 
5

3
6

0
8

 
8

0
5

0
N

 
8

5
3

1
N

 
2

8
4

E
 

0 
3

0
 

7
6

4
7

N
 

1
7

3
9E

 
1

6
0

0
0

 
2

0
1

5
 

1 
11

 
6

5
 

1
3

5
E

 
8

4
1

0
 

5
2

9
4

9
N

 
5

3
6

1
3

 
8

0
5

9
N

 
8

4
0

7
N

 
2

3
3

E
 

~
 

3
0

 
7

7
0

5
N

 
1

6
5

0
E

 
1

6
0

0
0 

2
0

2
0

 
1 

11
 

6
5

 
2

3
8

E
 

8
2

9
0

 
5

2
9

8
9

N
 

5
3

6
3

4
 

8
1

0
7

N
 

8
2

8
1

N
 

3
8

1
E

 
z 

3
0

 
7

7
2

2
N

 
l 

':> 
5

8
E

 
1

6
0

0
0

 
2

0
2

5
 

1 
11

 
6

5
 

13
1W

 
8

4
0

9
 

5
3

0
3

7
N

 
5

3
6

9
9

 
8

0
5

9
N

 
8

4
0

6
N

 
22

2W
 

ô 
3

0
 

8
0

3
7

N
 

30
w

 
1

6
0

0
0

 
2

1
3

0
 

1 
11

 
6

5
 

15
26

W
 

6
8

3
7

 
5

3
8

3
1

N
 

5
4

2
6

4
 

8
2

4
6

N
 

6
5

9
1

N
 

18
20

W
 

3
0

 
8

0
4

9
N

 
21

31
-. 

1
6

0
0

0
 

2
1

3
5

 
1 

11
 

6
5

 
17

22
W

 
6

8
0

4
 

5
3

8
3

0
N

 
5

4
2

5
9

 
8

2
4

8
N

 
6

4
9

4
N

 
20

31
W

 
z 

3
0

 
8

1
0

0
N

 
4

0
J

W
 

1
6

0
0

0 
2

1
4

0
 

1 
1

1
 

6
5

 
19

11
W

 
6

6
8

8
 

5
3

8
8

5
N

 
5

4
2

9
9

 
8

2
5

5
N

 
6

3
1

7
N

 
21

97
W

 
0 

3
0

 
8

1
1

1
N

 
5

5
4

w
 

1
6

0
0

0
 

21
4'

:>
 

1 
11

 
6

5
 

22
03

W
 

6
4

6
2

 
5

3
9

9
8

N
 

5
4

3
8

3
 

8
3

1
1

N
 

5
9

9
0

N
 

24
26

W
 

0
:,

 
U

l 
3

0
 

8
1

2
0

N
 

74
4W

 
1

5
9

0
0

 
2

1
5

0
 

1 
11

 
6

5
 

24
12

W
 

6
3

1
6

 
5

3
9

7
4

N
 

5
4

3
4

2
 

8
3

2
0

N
 

5
7

6
1

N
 

25
89

W
 

tT
'l 

3
0

 
8

1
2

8
N

 
93

5W
 

1
5

9
0

0 
2

1
5

5
 

1 
11

 
6

5
 

24
32

W
 

6
4

8
4

 
5

3
9

4
4

N
 

5
4

3
3

2
 

8
3

0
9

N
 

5
8

9
9

N
 

26
93

W
 

:;x:
, 

3
0

 
8

1
3

5
N

 
1

1
3

0W
 

1
5

9
0

0
 

2
2

0
0

 
1 

1
1

 
6

5
 

2
7

J
5W

 
6

3
3

7
 

5
4

0
0

2
N

 
5

4
'3

7
2

 
8

3
1

8
N

 
5

6
4

2
N

 
28

85
W

 
<

 
3

0
 

8
1

4
21

1. 
1

3
2

9
" 

1
5

9
0

0
 

2
2

0
5

 
1 

1
1

 
6

5
 

29
54

W
 

6
2

6
0

 
5

4
0

2
1

N
 

5
4

3
8

2
 

8
3

2
3

N
 

5
4

2
6

N
 

31
21

W
 

►
 

3
0

 
8

1
4

9N
 

1
S3

0W
 

1
5

9
0

0
 

2
2

1
0

 
1 

11
 

6
5

 
33

04
W

 
6

1
1

6
 

5
4

1
8

Ç
N

 
5

4
5

3
3

 
8

3
3

4
N

 
5

1
2

5
N

 
33

36
W

 
-l

 
3

0
 

8
1

5
4

N
 

1 
74

4,
1 

1
5

9
0

0
 

2
2

1
5

 
1 

11
 

6
5

 
34

37
W

 
5

9
1

5
 

5
4

4
1

8
N

 
5

4
7

3
8

 
8'

14
8N

 
4A

68
N

 
33

60
W

 
0 :;x:

, 
3

0
 

8
0

4
4

N
 

44
50

W
 

1
5

9
0

0
 

2
3

2
5

 
1 

11
 

6
5

 
58

56
W

 
5

4
3

8
 

5
4

8
3

0
N

 
5 

5
0

9
9

 
8

4
2

0
N

 
2

8
0

6
N

 
46

58
W

 
,<

: 
3

0
 

8
0

3
5

N
 

46
3U

w
 

1
5

9
0

0
 

2
3

3
0

 
1 

11
 

6
5

 
60

v8
W

 
5

3
3

0
 

5
5

0C
6N

 
5

5
2

6
4

 
8

4
2

8
N

 
2

6
5

4
N

 
46

22
W

 
3

0
 

8
0

2
5

N
 

4
8

0
7

 .. '
 

1
5

9
0

0
 

2
3

3
5

 
1 

11
 

6
5

 
62

03
W

 
5

2
8

6
 

5
5

0
0

0
N

 
5

5
2

5
4

 
8

4
3

1
N

 
2

4
7

7
N

 
46

69
W

 
3

0
 

8
0

1
5

N
 

4
9

40
w

 
1

5
9

0
0

 
2

3
4

0
 

1 
11

 
6

5
 

62
49

W
 

5
1

5
6

 
5

5
1

0
3

N
 

5
5

3
4

4
 

8
4

3
9

N
 

2
3

5
6

N
 

45
87

W
 

3
0

 
8

0
0

5
N

 
5

1
0

2
,i

 
1

5
9

0
0

 
2

3
4

5
 

1 
1

1
 

6
5

 
61

13
W

 
5

0
3

1
 

5
5

1
6

6
N

 
5

5
3

9
4

 
8

4
4

7
N

 
2

4
2

3
N

 
4

4
0

9
',/

 
3

0
 

7
9

5
5

N
 

5
2

2
1

" 
1

5
9

0
0

 
2

3
5

0
 

1 
11

 
6

5
 

65
40

W
 

5
0

7
4

 
5

5
0

8
C

N
 

5
5

3
1

4
 

8
4

4
4

N
 

2
0

9
1

N
 

46
23

W
 

3
0

 
7

9
4

5
N

 
5

3
3

7
«

 
1

5
9

0
0

 
2

3
5

5
 

1 
11

 
6

5
 

6
8

û
%

 
4

8
5

9
 

5
5

1
6

8
N

 
5

5
3

6
4

 
8

5
1

0
N

 
1

7
3

4
N

 
43

25
W

 
3

0
 

7
9

3
4

N
 

54
51

W
 

1
5

9
0

0
 

0 
2 

11
 

6
5

 
67

36
W

 
5 

8
5

 
5

5
2

3
1

N
 

5
5

4
6

4
 

8
4

4
4

N
 

1
9

3
7

N
 

47
02

W
 

3
0

 
7

9
2

3
N

 
56

03
W

 
1

5
9

0
0

 
5 

2 
11

 
6

5
 

69
04

W
 

4
9

5
8

 
5

5
3

4
8

N
 

5
5

5
7

0
 

8
4

5
3

N
 

1
7

7
2

N
 

46
31

W
 

3
0

 
7

9
1

2
N

 
57

12
1'

1 
1

5
9

0
0

 
1

0
 

2 
11

 
6

5
 

7
0

0
8W

 
4

8
9

1
 

5
5

3
8

9
N

 
5

5
6

0
5

 
8

4
5

7
N

 
1

6
6

3
N

 
46

00
W

 
3

0
 

7
8

5
9

N
 

5
8

2
4

«
 

1
5

9
0

0
 

1 
5 

2 
11

 
6

5
 

71
54

W
 

4
7

5
7

 
5

5
3

9
1

N
 

5
5

5
q

5
 

8
5

0
6

N
 

14
7A

N
 

45
7.

lW
 

3
0

 
7

8
4

5
N

 
5

9
34

W
 

1
5

9
0

0
 

2
0

 
2 

11
 

6
5

 
73

10
W

 
4

4
7

3
 

55
7:

:J
6N

 
5

5
8

8
5

 
8

5
2

5
N

 
12

<
l5

N
 

42
81

W
 

3
0

 
7

8
3

2
N

 
60

41
W

 
1

5
9

0
0

 
2

5
 

2 
11

 
6

5
 

72
30

W
 

4
8

0
1

 
5

5
7

2
9

N
 

5
5

9
3

5
 

8
5

0
5

N
 

1
4

4
4

N
 

4 
5 

7 
8~

/ 
3

0
 

7
8

1
8

N
 

6
1

4
%

 
1

5
9

0
0

 
3

0
 

2 
11

 
6

5
 

72
02

W
 

4
6

4
9

 
5

5
4

7
0

N
 

5
5

6
6

5
 

8
5

1
3

N
 

1
4

3
4

N
 

44
23

W
 

3
0

 
7

8
0

4
N

 
62

46
W

 
1

5
9

0
0

 
3

5
 

2 
H

 
6

5
 

75
~

8W
 

4
6

6
9

 
5

5
7

5
0

N
 

5
5

9
4

5
 

8
5

1
3

N
 

1
1

5
9

N
 

45
23

W
 

3
0

 
7

7
4

9
N

 
63

47
W

 
1

5
9

0
0

 
4

0
 

2 
6

5
 

7
6

 
7W

 
4

4
9

0
 

5
5

9
3

5
N

 
5

6
1

15
 

8
5

2
5

N
 

1
0

5
2

N
 

43
65

W
 

3
1

 
7

5
1

6
N

 
65

26
1'

1 
1

5
0

0
0

 
2

0
0

 
3 

11
 

6
5

 
69

58
W

 
4

9
6

3
 

5
6

1
C

6
N

 
5

6
3

2
5

 
8

4
5

7
N

 
1

7
0

1
N

 
46

63
W

 
3

1
 

74
':>

0N
 

6
2

2
8

«
 

1
5

0
0

0
 

2
1

5
 

3 
11

 
6

5
 

7
C

0
4W

 
5

3
9

4
 

5
5

9
1

2
N

 
5

6
1

7
2

 
8

4
2

9
N

 
1

8
4

0
N

 
50

71
W

 
3

1
 

7
4

4
5

N
 

61
16

W
 

1
5

0
0

0
 

2
2

0
 

3 
11

 
6

5
 

69
05

W
 

5
5

0
4

 
5

5
5

7
4

N
 

5
5

8
4

6
 

8
4

2
1

N
 

1
9

6
5

N
 

51
41

W
 

3
1

 
7

4
4

0
N

 
60

05
W

 
1

5
0

0
0

 
2

2
5

 
3 

11
 

6
5

 
63

41
W

 
5

4
0

7
 

5
5

5
7

8
N

 
5

5
8

4
1

 
8

4
2

7
N

 
2

3
9

8
N

 
48

47
W

 
3

1
 

7
4

3
5

N
 

58
5'

:>
W

 
1

5
0

0
0

 
2

3
0

 
3 

11
 

6
5

 
60

29
W

 
5

6
6

4
 

5
5

7
5

5
N

 
5

6
0

4
2

 
8

4
1

2
N

 
2

7
9

0
N

 
49

29
W

 
3

1
 

7
4

2
9

N
 

57
45

W
 

1
5

0
0

0
 

2
3

5
 

3 
11

 
6

5
 

59
54

W
 

5
9

1
8

 
5

5
7

7
4

N
 

5
6

0
8

7
 

8
3

5
7

N
 

2
9

6
8

N
 

51
20

W
 

3
1

 
7

4
4

7
N

 
5

4
0

9
W

 
1

5
0

0
0

 
2

5
0

 
3 

11
 

6
5

 
61

49
W

 
6

1
4

8
 

5
5

4
0

4N
 

5
5

7
4

4
 

8
3

4
0

N
 

2Ç
04

N
 

'l4
19

W
 

3
1

 
7

4
5

3
N

 
52

52
W

 
1

5
0

0
0

 
2

5
5

 
3 

1
1

 
6

5
 

59
59

W
 

6
6

7
5

 
5

'l
l2

2
N

 
5

5
5

2
4

 
8

3
0

6
N

 
3

3
3

9
N

 
57

80
W

 
3

1
 

7
5

0
0

N
 

51
36

W
 

1
5

0
0

0
 

3
0

0
 

3 
11

 
6

5
 

5 
5 

5 
2~

1 
6

8
2

8
 

5
4

9
4

1
N

 
5

5
3

6
4

 
8

2
5

5
N

 
3

8
3

2
N

 
56

52
W

 
3

1
 

7
5

0
6

N
 

50
22

W
 

1
5

0
0

0
 

3
0

5
 

3 
11

 
6

5
 

57
53

W
 

6
4

9
0

 
5

4
8

2
1

N
 

5
5

2
0

4
 

8
3

l'
lN

 
3

4
5

0
N

 
54

97
W

 
3

1
 

7
5

1
2

N
 

49
08

W
 

1
5

0
0

0
 

31
0 

3 
1

1
 

6
5

 
56

15
W

 
6

5
2

5
 

5
4

7
4

6
N

 
5

5
1

3
3

 
8

3
1

2
N

 
3

6
2

5
N

 
54

25
W

 



·{ 
'> 

1
1

,t
. 

1
1

 
~
~
 

,,
, 

s-'
. 

~
: 

-~
-

t 
t'".

 ~
~ 

!.!
 

;:
•,

·;.
,: 

l 
1 

t~
;,:

 
r. 

.,.'-
;-

,:.
-:z

 
~.

e 
~

p
 

--4-
-~~

 '~
 

~
f 

• 
.t

 
-
.
N

 
::

;;
t;

·!
/'

: 
iZ

 ?
_P

.f
!_

 
:~

_-
~

;r
,-

-
-
-

~
-
-
-

-
---

=
---

=
--=

--
-

--
--

-
-

FL
 

LA
T 

LO
N

G
 

A
LT

 
G

M
T 

D
A

 
M

O 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 

31
 

7
5

1
8

N
 

47
52

W
 

1
5

0
0

0
 

3
1

5
 

3 
1

1
 

6
5

 
54

37
W

 
6

6
5

6
 

5
4

5
5

8
N

 
5

4
9

6
3

 
8

3
0

3
N

 
3

8
5

4
N

 
54

27
W

 
3

1
 

7
5

2
3

N
 

46
36

W
 

1
5

0
0

0
 

3
2

0
 

3 
11

 
6

5
 

55
16

W
 

6
7

4
4

 
5

4
7

4
8

N
 

5
5

1
6

2
 

8
2

5
9

N
 

3
8

4
2

N
 

55
43

W
 

31
 

7
5

2
8

N
 

45
15

W
 

1
5

0
0

0
 

3
2

5
 

3 
11

 
6

5
 

55
03

W
 

6
6

7
2

 
5

4
4

4
5

N
 

5
4

8
5

2
 

8
3

0
1

N
 

38
2"

:\N
 

54
68

W
 

31
 

7
5

3
2

N
 

43
52

>'
1 

1
5

0
0

0
 

3
3

0
 

3 
11

 
6

5
 

51
55

W
 

6
9

2
9

 
5

4
4

8
6

N
 

5
4

9
2

5
 

8
2

4
5

N
 

4
2

7
4

N
 

54
53

W
 

31
 

7
5

3
7

N
 

42
28

W
 

1
5

0
0

0
 

3
3

5
 

3 
11

 
6

5
 

51
20

W
 

7
1

1
5

 
5

4
3

1
9

N
 

5
4

7
8

3
 

8
2

3
2

N
 

4
4

4
6

N
 

5
5

5
5

W
 

31
 

7
5

4
1

N
 

41
03

W
 

1
5

0
0

0
 

3
4

0
 

3 
1

1
 

6
5

 
50

25
W

 
7

1
5

5
 

5
4

0
9

1
N

 
5

4
5

6
3

 
8

2
2

8
N

 
4

5
6

0
N

 
55

14
W

 
31

 
7

5
4

5
N

 
39

37
W

 
1

5
0

0
0

 
3

4
5

 
3 

11
 

6
5

 
46

58
W

 
7

2
4

1
 

5
3

9
3

8
N

 
5

4
4

2
2

 
8

2
2

1
N

 
4

9
4

2
N

 
52

93
W

 
3

1
 

7
5

4
8

N
 

38
11

W
 

1
5

0
0

0
 

3
5

0
 

3 
1

1
 

6
5

 
48

25
W

 
7

2
2

1
 

5
3

9
7

1
N

 
5

4
4

5
2

 
8

2
2

3
N

 
4

7
9

2
N

 
54

02
W

 
31

 
7

5
5

1
N

 
36

44
W

 
1

5
0

0
0

 
3

5
5

 
3 

11
 

6
5

 
45

01
W

 
7

3
5

7
 

5
3

7
7

6
N

 
5

4
2

7
7

 
8

2
1

3
N

 
5

2
0

1
N

 
52

04
W

 
3

1
 

7
5

5
4

N
 

35
16

W
 

1
5

0
0

0
 

4
0

0
 

3 
1

1
 

6
5

 
4

4
0

8W
 

7
6

5
3

 
5

3
7

1
0

N
 

5
4

2
5

2
 

8
1

5
3

N
 

5
4

9
2

N
 

53
30

W
 

31
 

7
5

5
6

N
 

33
48

W
 

1
5

0
0

0
 

4
0

5
 

3 
11

 
6

5
 

43
27

W
 

7
7

1
1

 
5

3
6

4
0

N
 

5
4

1
9

2
 

8
1

4
9

N
 

5
5

9
9

N
 

53
02

>'
1 

31
 

7
5

5
8

N
 

32
16

W
 

1
5

0
0

0
 

4
1

0
 

3 
11

 
6

5
 

4
3

0
5W

 
7

7
7

6
 

5
3

5
1

9
N

 
5

4
0

8
1

 
8

1
4

4
N

 
5

6
7

9
1

\ 
53

12
W

 
3

1
 

7
6

0
0

N
 

3
0

4
4

,I
 

1
4

8
0

0
 

4
1

5
 

3 
11

 
6

5
 

42
00

W
 

7
6

5
6

 
5

3
5

5
6

N
 

5
4

1
0

0
 

8
1

5
2

N
 

5
6

8
9

N
 

5
1

2
 4Y

/ 
3

1
 

7
6

0
1

N
 

2
9

1
2

w
 

1
4

7
0

0
 

4
2

0
 

3 
1

1
 

6
5

 
4

0
3

4W
 

7
6

1
0

 
5

3
4

6
0

N
 

5
3

9
9

9
 

8
1

5
4

N
 

5
7

8
1

N
 

49
49

W
 

31
 

7
6

0
2

N
 

2 
7 

4
0

 .~
 

1
4

7
0

0
 

4
2

5
 

3 
11

 
6

5
 

37
50

W
 

7
6

5
9

 
5

3
4

0
8

N
 

5
3

9
5

4
 

81
5C

N
 

60
49

1'
--i

 
46

97
W

 
31

 
7

6
0

2
N

 
26

16
W

 
1

4
7

0
0

 
4

3
0

 
3 

11
 

6
5

 
3

7
0

4Y
i 

7
8

9
8

 
5

3
2

4
6

N
 

5
3

8
2

9
 

8
1

3
4

N
 

6
3

0
2

N
 

47
60

W
 

31
 

7
6

0
2

N
 

25
05

W
 

1
4

7
0

0
 

4
3

5
 

3 
11

 
6

5
 

36
36

W
 

7
9

0
8

 
5

3
1

7
4

N
 

5
3

7
5

9
 

8
1

3
2

N
 

6
3

5
0

N
 

47
14

W
 

31
 

7
6

0
1

N
 

2 
3 

5 
5,-

1 
1

4
7

0
0

 
4

4
0

 
3 

l 
1 

6
5

 
35

25
W

 
7

9
2

4
 

5
2

9
9

9
N

 
5

3
5

8
8

 
81

3C
N

 
6

4
5

7
N

 
45

93
W

 
31

 
7

6
0

0
N

 
22

45
W

 
1

4
7

0
0

 
4

4
5

 
3 

11
 

6
5

 
34

21
W

 
7

9
9

0
 

5
2

9
4

4
N

 
5

3
5

4
3

 
8

1
2

'i
N

 
6

5
9

7
N

 
45

08
W

 
31

 
7

5
5

8
N

 
21

22
W

 
1

4
7

0
0

 
4

5
0

 
3 

11
 

6
5

 
32

59
W

 
8

1
7

7
 

5
2

8
5

0
N

 
5

3
4

7
8

 
8

1
1

2
N

 
6

8
5

8
N

 
44

52
W

 
V

l 
31

 
7

5
5

5
N

 
19

53
W

 
1

4
7

0
0

 
4

5
5

 
3 

11
 

6
5

 
30

14
W

 
8

4
7

4
 

5
2

8
3

4
N

 
5

3
5

0
9

 
8

0
5

3
N

 
7

3
2

2
N

 
4

2
6

6
W

 
C

 
31

 
7

5
5

2
N

 
1

8
 2

 71
-1 

1
4

7
0

0
 

5
0

0
 

3 
11

 
6

5
 

29
53

W
 

8
1

9
8

 
5

2
7

9
5

N
 

5
3

4
2

8
 

8
1

1
0

N
 

7
1

0
8

N
 

40
84

W
 

;;,:
, 

31
 

7
5

4
8

N
 

17
02

W
 

1
4

7
0

C
 

5
0

5
 

3 
1

1
 

6
5

 
29

51
W

 
8

3
7

6
 

5
2

6
9

6
N

 
5

3
3

5
8

 
8

0
5

8
N

 
7

2
6

5
N

 
41

68
W

 
<

 
3

1
 

7
5

4
4

N
 

1
53

7w
 

1
4

7
0

0
 

5
1

0
 

3 
11

 
6

5
 

26
57

W
 

8
1 +

98
 

5
2

6
7

7
N

 
5

3
3

5
8

 
8

0
5

0
N

 
7

5
7

6
"'

 
38

51
W

 
r-

, 
31

 
7

5
4

0
N

 
14

15
W

 
1

4
7

0
0

 
5

1
5

 
3 

11
 

6
5

 
26

41
W

 
8

6
1

3
 

5
2

5
6

7
N

 
5

3
2

6
8

 
8

0
4

2
N

 
7

6
9

5
N

 
38

68
W

 
-<

 
31

 
7

5
3

5
N

 
1

2
 5

 3
,1

 
1

4
7

0
0

 
5

2
0

 
3 

11
 

6
5

 
2

5
5

8
w

 
8

4
9

8
 

5
2

4
4

9
N

 
5

3
1

3
3

 
8

0
4

8
N

 
7

6
4

1
N

 
37

20
W

 
0 

3
1

 
7

5
3

0
N

 
11

33
W

 
1

4
7

0
0

 
5

2
5

 
3 

11
 

6
5

 
24

30
W

 
8

6
0

8
 

5
2

4
0

5N
 

5
3

6
0

7
 

8
0

4
0

N
 

7
8

3
3

N
 

35
70

W
 

.,, 
3 

1 
7

5
2

4
N

 
10

13
•-

I 
1

4
7

0
0

 
5

3
0

 
3 

11
 

6
5

 
2 

3 
2 

8Y
I 

8
5

0
3

 
5

2
3

8
2

N
 

5
3

 
6

7
 

8
0

4
7

N
 

7
8

0
0

N
 

33
86

W
 

-l
 

31
 

7
5

1
8

N
 

85
8W

 
1

4
7

0
0

 
5

3
5

 
3 

11
 

6
5

 
2

2
C

2w
 

8
7

2
2

 
5

2
4

1
7

N
 

5
3

1
3

7
 

8
0

3
3

N
 

8
0

8
5

1
\ 

32
72

W
 

::c:
 

3
1

 
7

5
1

1
N

 
74

41
-1

 
1

4
7

0
0

 
5

4
0

 
3 

11
 

6
5

 
21

:::-
ow

 
8

8
7

7
 

5
2

2
3

8
N

 
5

2
9

8
7

 
8

0
2

1
N

 
8

2
8

7
N

 
31

82
W

 
(T

l 

3 
1 

7
5

0
3

N
 

63
1W

 
1

4
7

0
0

 
5

4
5

 
3 

11
 

6
5

 
19

11
W

 
9

0
8

7
 

5
2

1
7

2
N

 
5

2
9

5
8

 
8

0
0

7
N

 
8

5
8

2
N

 
2

9
8

5
W

 
z 

3 
l 

7
4

5
6

N
 

52
0W

 
1

4
7

0
0

 
5

5
0

 
3 

11
 

6
5

 
18

27
W

 
8

9
3

4
 

5
2

1
4

7
N

 
5

2
9

0
7

 
8

0
1

7
N

 
8

4
7

5
N

 
28

29
W

 
0 

31
 

7
4

4
7

N
 

40
9W

 
1

4
7

0
0

 
5

5
5

 
3 

11
 

6
5

 
17

35
W

 
9

1
1

0
 

5
2

0
2

5
N

 
5

2
8

1
6

 
8

0
0

4
N

 
8

6
8

4
N

 
27

52
\o

/ 
::0

 
3

1
 

7
4

3
9

N
 

30
0W

 
1

4
7

0
0

 
6

0
0

 
3 

11
 

6
5

 
16

26
1-

1 
9

0
8

0
 

5
2

0
C

5N
 

5
2

7
9

1
 

8
0

0
6

N
 

8
7

0
9

N
 

25
68

W
 

0 
3

1
 

7
4

3
0

N
 

15
2W

 
1

4
7

0
0

 
6

0
5 

3 
11

 
6

5
 

14
44

W
 

9
3

1
3

 
5

1
9

6
9

N
 

5
2

7
9

7
 

7
9

5
0

N
 

9
0

0
7

N
 

23
67

W
 

Pi
 

31
 

7
4

2
1

N
 

45
W

 
1

4
7

0
0

 
6

1
0

 
3 

11
 

6
5

 
14

42
W

 
9

3
9

2
 

5
1

8
6

3
N

 
5

2
7

0
6

 
7

9
4

4
N

 
9

0
8

5
N

 
23

82
W

 
("

) 
3

1
 

7
4

1
1

N
 

2
1

E
 

1
4

7
0

0
 

6
1

5
 

3 
11

 
6

5
 

13
54

W
 

9
3

2
2

 
5

1
8

2
4

N
 

5
2

6
5

6
 

7
9

4
8

N
 

9
0

4
9

N
 

22
38

W
 

0 
3

1
 

7
4

0
1

N
 

1
2

5
E

 
1

4
7

0
0

 
6

2
0

 
3 

11
 

6
5

 
12

21
W

 
9

5
4

9
 

5
1

7
7

8
N

 
5

2
6

5
1

 
7

9
3

3
N

 
9

3
2

8
N

 
?.

04
1W

 
C

 
31

 
7

3
5

1
N

 
2

2
8

E
 

1
4

7
0

0
 

6
2

5
 

3 
11

 
6

5
 

11
59

W
 

9
5

3
2

 
5

1
7

5
6

N
 

5
2

6
2

7
 

7
9

3
4

N
 

9
3

2
4

N
 

19
80

W
 

z 
31

 
7

3
4

0
N

 
3

3
ù

E
 

1
4

7
0

0 
6

3
0

 
3 

1
1

 
6

5
 

1
0

3
5W

 
9

6
5

5
 

5
1

7
02

N
 

5
2

5
9

6
 

7
9

2
5

N
 

9
4

9
1

N
 

17
73

W
 

-l
 

31
 

7
3

3
0

N
 

4
3

lt
::

 
1

4
7

0
0 

6
3

5
 

3 
11

 
6

5
 

94
1W

 
9

8
5

4
 

5
1

6
3

4
N

 
5

2
5

6
6

 
7

9
1

2
N

 
9

7
1

4
N

 
16

56
W

 
::0

 
31

 
7

3
2

0
N

 
5

3
0

E
 

1
4

7
0

0
 

6
4

0
 

3 
11

 
6

5
 

9ù
9W

 
9

6
4

1
 

5
1

6
3

3
N

 
5

2
5

2
5

 
7

9
2

5
N

 
9

5
1

8
N

 
15

32
W

 
fii

 
3

1
 

7
3

0
9

N
 

6
2

8
E

 
1

4
7

0
0

 
6

4
5

 
3 

11
 

6
5

 
8

3
1

v
. 

10
C

0
9

 
5

1
5

6
4

N
 

5
2

5
2

6
 

7
9

0
1

N
 

98
98

t-
-;

 
14

82
W

 
V

l 
31

 
7

2
5

8
N

 
7

2
5

E
 

1
4

7
0

0
 

6
5

0
 

3 
11

 
6

5
 

73
4W

 
9

9
9

7
 

5
1

4
5

6
N

 
5

2
4

1
6

 
7

9
0

1
N

 
9

9
0

0
N

 
1

3
1

4
\o/ 

►
 

3 
1 

7
2

4
7

N
 

8
2

1
E

 
1

4
7

0
0

 
6

5
5

 
3 

11
 

6
5

 
6

0
2W

 
1

0
1

5
0

 
5

1
4

2
5

N
 

5
2

4
1

7
 

7
8

5
0

N
 

1
0

0
9

4
N

 
1

0
6

6
~/ 

z 
31

 
7

2
3

6
N

 
9

1
6

E
 

1
4

7
0

0 
7

0
0

 
3 

11
 

6
5

 
52

9W
 

1
0

1
7

4
 

5
1

3
5

2
N

 
5

2
1

5
1

 
7

8
4

8
N

 
1

0
1

2
7

N
 

97
2W

 
0 

3
1

 
7

2
2

5
N

 
1

0
0

6
t 

1
4

7
0

0 
7

0
5

 
3 

11
 

6
5

 
53

9W
 

1
0

1
6

0
 

5
1

3
8

2
N

 
5

2
3

7
6

 
7

8
4

9
N

 
1

0
1

1
1

N
 

1
0

0
0

·,1 
-l

 
31

 
7

2
1

4
N

 
1

0
5

4
E

 
1

4
7

0
0

 
7

1
0

 
3 

11
 

6
5

 
43

4W
 

1
0

2
7

9
 

5
1

3
4

7
N

 
5

2
3

6
6

 
7

8
4

1
N

 
1

0
2

4
6

N
 

81
9W

 
::c:

 
31

 
7

2
0

3
N

 
1

1
4

2
E

 
1

4
7

0
0 

7
1

5
 

3 
11

 
6

5
 

34
1W

 
1

0
5

1
6

 
5

1
2

4
8

N
 

5
2

3
1

6
 

7
8

2
4

N
 

1
0

4
9

4
N

 
67

7W
 

(T
l 

3
1

 
7

1
5

1
N

 
1

2
2

9
E

 
1

4
7

0
ù

 
72

C
 

3 
1

1
 

6
5

 
35

5W
 

1
0

3
3

4
 

5
1

2
3

4
N

 
5

2
2

6
6

 
7

8
3

6
N

 
1

0
3

1
0

N
 

7
0

5
1-1 

C
) 

3
1

 
7

1
3

9
N

 
1

3
1

5
 C:

 
1

4
7

0
0 

7
2

5
 

3 
1

1
 

6
5

 
23

5W
 

1
0

5
6

7
 

5
1

2
2

2
N

 
52

"3
01

 
7

8
2

1
N

 
1

0
5

5
6

N
 

47
71

-1 
::0

 
31

 
7

1
2

7
N

 
1

4
0

2
E

 
1

4
7

0
0 

7
3

0
 

3 
11

 
6

5
 

1
5

%
 

1
0

5
1

2
 

5
1

1
8

8
N

 
5

2
2

5
6

 
7

8
2

4
N

 
1

0
5

0
5

N
 

36
3\

-1
 

t--
rl 

31
 

7
1

1
5

N
 

1
4

5
0

E
 

1
4

7
0

0
 

7
3

5
 

3 
11

 
6

5
 

1
3

 3\
o/ 

1
0

5
8

9
 

5
1

1
7

2
N

 
5

2
2

5
n

 
7

8
1

9
N

 
1

0
5

8
5

N
 

2
8

6
\'i 

t--
rl z 

31
 

7
1

0
2

N
 

1
5

3
7

E
 

1
4

7
0

0
 

7
4

0
 

3 
11

 
6

5
 

16
W

 
1

0
8

3
7

 
51

0
5

9N
 

5
2

1
9

6
 

7
8

0
1

N
 

1
0

8
3

7
1

\' 
52

~1
 

r 
3

1
 

7
0

5
0

N
 

1
6

2
3

E
 

1
4

7
0

0 
7

4
5

 
3 

11
 

6
5

 
6E

 
1

0
7

6
3

 
5

1
C

6
9

N
 

5
2

1
9

1
 

7
8

06
N

 
1

0
7

6
3

N
 

19
E

 
►
 

3
1

 
7

0
3

7
N

 
1

7
0

9E
 

1
4

7
0

0 
7

5
0

 
3 

11
 

6
5

 
3 

3E
 

1
0

7
0

1
 

5
1

0
8

2
N

 
5

2
1

9
1

 
7

8
1

0
N

 
1

0
7

00
N

 
1

0
2

E
 

z 
31

 
7

0
2

4
N

 
1

7
5

3
E

 
1

4
7

0
0 

7
5

5
 

3 
1

1
 

6
5

 
1

3
0

E
 

1
0

7
0

6
 

5
1

1
2

7
N

 
5

2
2

3
6

 
7

8
1

0
N

 
1

0
7

0
2

N
 

2
8

0
E

 
0 

31
 

7
0

1
1

 N
 

1
8

3
6

E
 

1
4

7
0

0
 

8
0

0
 

3 
11

 
6

5
 

4
9

E
 

1
0

7
6

4
 

5
1

2
5

8
N

 
5

2
3

 7
6 

7
8

0
8

N
 

10
76

31
\!

 
1

5
3

E
 

V
l 

35
 

7
0

4
6

N
 

2
9

4
2

E
 

1
6

3
0

0 
1

6
2

5
 

8 
11

 
6

5
 

8
4

~
E

 
1

0
6

5
0

 
5

1
9

4
3

N
 

5
3

8
2

4
 

7
8

2
5

N
 

1
0

5
6

8
N

 
H

0
9

E
 

(T
l 

35
 

7
1

0
5

N
 

29
3U

E
 

1
6

3
0

0
 

1
6

3
0

 
8 

11
 

6
5

 
8 

3 
E

 
1

0
6

2
2

 
5

1
9

7
4

N
 

5
3

 
4

9
 

7
8

2
7

N
 

1
0

5
 

3N
 

87
E

 
►
 

35
 

7
1

2
3

N
 

2
9

1
8

E
 

1
6

3
0

0
 

1
6

3
5

 
8 

11
 

6
5

 
8

4
1

E
 

1
0

4
7

4
 

52
0

62
N

 
5

3
1

0
5

 
78

37
1'

-<
 

1
0

3
5

4
N

 
1

5
8

0
E

 
3

5
 

7
1

4
2

N
 

2
9

0
5

E
 

1
6

3
0

0 
1

6
4

0
 

8 
1

1
 

6
5

 
8

1
0

E
 

1
0

4
0

9
 

5
2

1
3

1
N

 
5

3
1

6
0

 
7

8
4

3
N

 
1

0
3

0
3

N
 

1
4

7
8

E
 

35
 

7
2

0
1

N
 

2
8

5
0

E
 

1
6

3
0

0
 

1
6

4
5

 
8 

1
1

 
6

5
 

8
0

6E
 

1
0

3
1

9
 

'i
2

1
8

4
N

 
5

3
1

9
4

 
7

8
4

9
N

 
1

0
2

1
6

N
 

l4
5

5
E

 
35

 
72

20
1'

-. 
2

8
3

4
E

 
1

6
3

0
0 

1
6

5
0 

8 
11

 
6

5
 

7
3

2
E

 
1

0
1

3
0 

5
2

2
6

2
N

 
5

3
2

3
5

 
7

9
0 

2N
 

1
0

0
4

3
N

 
1

3
2

8
E

 
3

5
 

7
3

1
9

N
 

2
7

4
5

E
 

1
6

3
0

0 
1

7
0

5
 

8 
11

 
6

5
 

7
4

0
E

 
9

6
1

3
 

?
2

5
0

3
N

 
5

3
3

7
5

 
7

9
3

7
N

 
9

5
2

7
N

 
1

2
8

2
E

 
35

 
7

3
3

9
N

 
2

7
2

8
E

 
1

6
3

0
0

 
1

7
1

0
 

8 
11

 
6

5
 

6
5

4
E

 
9

5
1

3
 

5
2

5
4

6
N

 
5

3
4

0
0

 
7

9
4

4
N

 
9

4
4

4
N

 
1

1
4

1
E

 
3

5
 

7
3

5
8

N
 

2
7

1
2

E
 

1
6

3
0

0 
1

7
1

5
 

8 
11

 
6

5
 

7
1

4
E

 
9

4
7

6
 

5
2

5
9

4
N

 
5

3
4

4
1

 
7

9
4

7
N

 
9

4
0

0
N

 
10

9
2

E
 

3
5

 
7

4
1

6
N

 
2

6
5

6
E

 
1

6
3

0
0

 
1

7
2

0 
8 

11
 

6
5

 
6

3
8

E
 

9
3

1
9

 
5

2
6

6
7

N
 

5
3

4
8

5
 

7
9

5
8

N
 

9
2

5
7

N
 

76
E

 
35

 
7

4
3

5
N

 
2 

6 
3 

9t
:: 

1
6

3
0

0 
1

7
2

5
 

8 
1

1
 

6
5

 
7

ù
8

E
 

9
1

7
3

 
5

2
7

2
3

N
 

5
3

5
1

5
 

8
0

0
8

N
 

9
1

0
2

N
 

1
1

3
9

E
 

35
 

7
4

5
4

N
 

2
6

2
1

E
 

1
6

3
0

0
 

1
7

3
0

 
8 

11
 

6
5

 
7

4
9

E
 

9
1

9
5

 
5

2
7

8
6

N
 

5
3

5
8

1
 

8
0

0
7

N
 

9
1

0
9

N
 

1
2

5
2

E
 

3
5

 
7

5
1

2
N

 
2

6
0

2
t.

 
1

6
3

0
0 

1
7

3
5

 
8 

11
 

6
5

 
7

0
6

E
 

8
9

6
4

 
5

2
8

9
1

N
 

5
3

6
4

6
 

8
0

2
3

N
 

8
8

0
6

N
 

1
1

0
8

E
 

3
5

 
7

5
3

1
N

 
2

5
4

3
E

 
1

6
2

0
0

 
1

7
4

0
 

8 
1

1
 

6
5

 
6

4
2

E
 

8
8

3
4

 
5

3
0

0
4

N
 

5
3

7
3

5
 

8
0

3
2

N
 

87
74

M
 

1
0

3
2

E
 

3
5

 
7

5
4

9
N

 
2 

5
16

E
 

1
6

2
0

0
 

1
7

4
5

 
8 

11
 

6
5

 
4

5
0

E
 

8
6

0
0 

5
3

1
2

3
N

 
5

3
8

1
5

 
8

0
4

8
N

 
8

5
7

0
N

 
7

2
5

E
 

3
5

 
7

6
0

7
N

 
2

4
4

7
t.

 
1

6
2

0
0 

1
7

5
0

 
8 

11
 

6
5

 
5

1
1

E
 

8
4

8
7

 
5

3
1

9
7

N
 

5
3

8
7

0
 

8
0

5
6

N
 

8
4

5
2

N
 

7
6

8
E

 
35

 
7

6
2

6
N

 
2

4
1

7
E

 
1

6
2

0
0 

1
7

5
5

 
8 

11
 

6
? 

6
C

 2E
 

8
4

1
5

 
5

3
2

7
0

N
 

5
3

9
3

0
 

8
1

0
1

N
 

8
3

6
8

N
 

8
8

4
E

 
3

5
 

76
44

1'
-<

 
2

3
4

6
E

 
1

6
2

0
0

 
1

8
0

0
 

8 
11

 
6

5
 

5
1

1
E

 
8

1
5

1
 

5
3

2
6

1
N

 
5

3
8

8
1

 
8

1
1

8
N

 
8

1
1

8
N

 
7

3
6

E
 

35
 

7
7

0
2

N
 

2
3

1
4

E
 

1
6

2
0

0 
1

8
0

5
 

8 
11

 
6

5
 

4
4

4
E

 
8

2
1

3
 

5
3

2
5

6
N

 
5

3
8

8
5

 
8

1
1

4
N

 
8

1
8

4
N

 
6

7
9

E
 

.....
 

35
 

7
7

2
0

N
 

2
2

4
0

E
 

1
6

2
0

0 
1

8
1

0 
8 

11
 

6
5

 
3

2
0

E
 

8
1

3
6

 
5

3
2

9
8

N
 

5
3

9
1

5
 

8
1

1
9

N
 

8
1

2
3

N
 

4
7

3
E

 
V

, 
3

5
 

7
8

1
2

N
 

2
0

3
8

E
 

1
6

2
0

0 
1

8
2

5 
8 

1
1

 
6

5
 

1
5

0
E

 
7

8
4

7
 

5
3

4
9

4
N

 
5

4
0

6
6

 
8

1
3

9
N

 
78

4"
-N

 
2

5
1

E
 

'-
0 



FL
 

LA
T 

L
U

N
G

 
A

LT
 

G
M

T 
D

A
 

M
O

 
YR

 
D

 
H

 
z 

F 
I 

X
 

y 
°' 

3
5

 
7

8
3

0
N

 
1

9
5

3
1

: 
1

6
2

0
0

 
1

8
3

0
 

8 
11

 
6

5
 

1
2

8
E

 
7

6
8

2
 

5
3

5
5

3
N

 
5

4
1

0
1

 
8

1
5

0
N

 
7

6
8

0
N

 
1

9
8

E
 

0 

3
5

 
7

8
4

7
N

 
19

06
1:

. 
1

6
2

0
0 

1
8

3
5

 
8 

11
 

6
5

 
5 

3E
 

7
5

7
9

 
5

3
5

9
3

N
 

5
4

1
2

7
 

8
1

5
7

N
 

7
5

7
8

N
 

ll
6

E
 

3
5

 
7

9
0

4
N

 
1

8
1

6
E

 
1

6
2

0
0

 
1

8
4

0
 

8 
1

1
 

6
5

 
9W

 
7

5
1

4
 

5
3

6
3

7
N

 
5

4
1

6
1

 
8

2
0

2
N

 
7

5
1

4
N

 
20

W
 

3
5

 
7 

9 
2 

31
'1 

1
7

4
2

E
 

1
6

2
0

0 
1

8
4

5
 

8 
1

1
 

6
5

 
1

:i
9w

 
7

2
7

6
 

5
3

7
1

7
N

 
5

4
2

0
7

 
8

2
1

7
N

 
7

2
7

5
N

 
14

7W
 

3
5

 
8

0
0

1
/\

 
1

6
2

9
E

 
1

6
3

0
0

 
1

8
5

5
 

8 
11

 
6

5
 

12
3W

 
7

2
0

1
 

5
3

8
3

4
N

 
5

4
3

1
3

 
8

2
2

3
N

 
7

1
9

9
N

 
17

4W
 

3
5

 
8

0
2

0
N

 
1

5
4

9
E

 
1

6
3

0
0 

1
9

0
0

 
8 

1
1

 
6

5
 

23
7W

 
7

0
2

9
 

5
3

9
4

2
N

 
5

4
3

9
8

 
8

2
3

5
N

 
7

0
2

2
N

 
32

1W
 

3
5

 
8

0
 3

8N
 

1
5

0
6

E
 

1
6

3
0

0
 

1
9

0
5

 
8 

1
1

 
6

5
 

34
0W

 
6

9
0

5
 

5
4

1
2

5
N

 
5

4
5

6
4

 
8

2
4

4
N

 
6

8
9

1
N

 
44

2W
 

3
5

 
8

0
 5

7N
 

l4
2

0E
 

1
6

3
0

0 
1

9
1

0 
8 

1
1

 
6

5
 

30
3W

 
6

7
6

5
 

5
4

0
6

7
N

 
5

4
4

8
9

 
8

2
5

2
N

 
6

7
5

6
N

 
36

0W
 

3
5

 
8

1
4

7
N

 
1

1
2

%
 

1
6

3
0

0
 

1
9

2
5

 
8 

11
 

6
5

 
64

9W
 

6
4

8
7

 
5

4
2

6
2

N
 

5
4

6
4

8
 

8
3

1
1

N
 

6
4

4
1

N
 

77
0W

 
3

5
 

8
2

0
3

N
 

1
0

2
4

E
 

1
6

3
0

0
 

1
9

3
0

 
8 

1
1

 
6

5
 

7
ü7

'w
 

6
5

0
8

 
5

4
3

9
1

N
 

5
4

7
7

9
 

8
3

1
1

N
 

6
4

5
8

N
 

8
0

7W
 

3
5

 
8

2
1

9
N

 
91

41
:. 

1
6

3
0

0 
1

9
3

5
 

8 
1

1
 

6
5

 
81

3W
 

6
é
6

4
 

5
4

6
'r

3
N

 
~

5
0

2
9

 
8

3
3

4
N

 
~ 1

01
N

 
ss

1w
 

3
5

 
8

2
3

5
N

 
80

ul
:.

 
1

6
3

0
0

 
1

9
4

0
 

8 
1

1
 

6
5

 
9 

5 
51

\' 
5 

7
0

 
5

4
5

 
3N

 
4

8
2

8
 

8
3

5
1

N
 

83
N

 
l 

O
 l 

W
 

3
5

 
8

2
5

0
N

 
6

3
5

E
 

1
6

3
0

0 
1

9
4

5
 

8 
11

 
6

5
 

1
1

5
3

W
 

5
6

9
4

 
5

4
4

0
1N

 
5

4
6

9
8

 
8

4
0

1
N

 
5

5
7

2
N

 
11

72
W

 
3

5
 

8
3

0
5

N
 

45
91

:. 
1

6
3

0
0

 
1

9
5

0
 

8 
1

1
 

6
5

 
13

49
W

 
5

7
7

6
 

5
4

4
6

8
N

 
5

4
7

7
3

 
8

3
5

7
N

 
5

6
0

9
N

 
13

79
\-

1 
3

5
 

8
3

1
8

/\
 

3
1

6
E

 
1

6
3

0
0 

1
9

5
5

 
8 

1
1

 
6

5
 

15
44

'w
 

5
7

3
0

 
5

4
5

6
8

N
 

5
4

8
6

8
 

8
4

0
0

N
 

5
5

1
5

N
 

15
54

W
 

3
5

 
8

3
3

2
/\

 
1

2
 '.J

E 
1

6
3

0
0 

2
0

0
0

 
8 

1
1

 
6

5
 

1
6

5
9

W
 

5
5

9
3

 
5

4
5

9
2

N
 

5
4

8
7

8
 

8
4

0
9

N
 

5
3

4
9

N
 

16
34

W
 

3
5

 
83

4'
.:>

N
 

33
w

 
1

6
3

0
0 

2
0

0
5

 
8 

1
1

 
6

5
 

1
9

4
4

W
 

5'
.:>

50
 

5
4

5
7

6
N

 
5

4
8

5
8

 
8

4
1

2
N

 
5 

2 
2 

4~
' 

18
74

W
 

3
5

 
8

3
5

7
N

 
24

0W
 

1
6

3
0

0 
2

0
1

0
 

8 
1

1
 

6
5

 
2

0
3

7
W

 
5

4
7

3
 

5
4

8
1

9N
 

5
5

0
9

1
 

8
4

1
8

N
 

5
1

2
3

N
 

19
27

W
 

3
5

 
8

4
0

8
N

 
5

1
 7

v,
 

1
6

3
0

0
 

2
0

1
5

 
8 

11
 

6
5

 
2

5
2

6
W

 
5

~
9

3
 

5
4

7
3

3
N

 
5

4
9

8
8

 
8

4
2

9
N

 
4

7
8

0
N

 
22

73
W

 
3

5
 

8
4

2
3

N
 

2
3

0
7

w
 

1
6

3
0

0
 

2
0

4
5

 
8 

11
 

6
5

 
4

0
5

5
W

 
5 

7
3

 
5

5
4

2
6

N
 

5
5

6
5

8
 

8
4

4
6

N
 

3
8

3
4

N
 

33
22

W
 

3
5

 
8

4
1

6
N

 
2'

.>
57

1\
 

1
6

3
0

0
 

2
0

5
0

 
8 

11
 

6
5

 
4

4
0

8
W

 
4

9
9

0
 

5
5

5
7

5
N

 
5

5
7

9
8

 
8

4
5

2
N

 
35

82
1\

; 
3

4
 7

5
',I 

3
5

 
8

4
0

9
N

 
28

4U
I'<

 
1

6
3

0
0

 
2

0
5

5
 

8 
11

 
6

5
 

45
25

1-
. 

4
8

1
9

 
5

5
5

1
8

N
 

5
5

7
2

7
 

8
5

0
2

N
 

3
3

8
2

N
 

34
33

W
 

3
5

 
8

4
0

1
N

 
3

1
1

 '.:
>W

 
1

6
3

0
U

 
2

1
0

0
 

8 
1

1
 

6
5

 
46

25
'w

 
4

8
2

1
 

5
5

3
1

7
N

 
5

5
5

2
7

 
8

5
0

1
N

 
3

3
2

4
N

 
34

92
W

 
.,,, 

3
5

 
8

3
5

2
N

 
3 

3 
44

v,
 

1
6

3
0

0
 

2
1

0
5

 
8 

1
1

 
6

5
 

4
8

 3
 9

,,
 

4
8

0
6

 
5

5
1

0
7

N
 

5
5

3
1

7
 

8
5

0
1

N
 

3
1

7
5

N
 

36
08

W
 

C
 

3
5

 
8

3
4

2
N

 
36

05
1-

. 
1

6
3

0
0

 
2

1
1

0
 

8 
1

1
 

6
5

 
5

1
4

 7\
o.'

 
4

7
9

8
 

5
5

0
3

7
N

 
5

5
2

4
6

 
8 

5
0

1
N

 
2

9
6

9
N

 
37

69
W

 
tx

l 
3

5
 

8
3

0
6

N
 

4
2

 3
 '.:

,w
 

1
6

 3
0

0
 

2
1

2
5

 
8 

1
1

 
6

5
 

5
8

3
0W

 
4

7
2

4
 

5
4

8
5

3
N

 
5

5
0

5
6

 
8

5
0

5
N

 
2

4
6

9
N

 
4

0
2

7
W

 
r 

3
5

 
8

2
5

2
/\

 
4

4
2

7
,i

 
1

6
2

0
0

 
2

1
3

0
 

8 
1

1
 

6
5

 
6

1
0

4
W

 
4

6
0

4
 

5
4

8
8

2
N

 
5

5
0

7
5

 
8

5
1

2
N

 
2

2
2

7
N

 
40

30
W

 
n 

3
5

 
8

2
3

8
N

 
4

6
 l 

2
'tl

 
1

6
1

0
0 

2
1

3
5

 
8 

1
1

 
6

5
 

6
3

0
1

1
, 

4
6

2
1 

">
50

C
lN

 
5

5
1

9
5

 
8

5
1

2
N

 
2

0
9

7
N

 
4

1
1

8
1

, 
►
 

3
5

 
8

2
2

3
N

 
4

7
5

0
w

 
1

6
0

0
0

 
2

1
4

0
 

8 
1

1
 

6
5

 
6

4
0

9
W

 
4

5
7

6
 

5
5

1
1

4
N

 
5

5
3

0
4

 
8

5
1

5
N

 
1

9
9

6
N

 
41

18
W

 
-l

 
3

5
 

8
2

0
9

N
 

49
2'

.:>
" 

1
6

0
0

0
 

2
1

4
5

 
8 

1
1

 
6

5
 

6
4

4
8

W
 

4
5

6
7

 
5

5
1

4
5

N
 

5
5

3
3

4
 

8
5

1
6

N
 

1
9

4
5

N
 

4
1

3
2

1,1 
ô 

3
5

 
8

1
5

5
N

 
5

0
 5

 ,~
~
 

1
6

0
0

0
 

2
1

5
0

 
8 

1
1

 
6

5
 

66
54

1\
' 

4
6

6
7

 
5

5
1

9
7

N
 

5
5

3
9

4
 

8
5

1
0

N
 

1
8

3
1

N
 

42
93

W
 

z 
3

5
 

8
1

4
1

N
 

5
2

1
9

w
 

1
6

0
0

0
 

2
1

5
5

 
8 

1
1

 
6

5
 

6
8

0
2

W
 

4
6

4
2

 
5

5
2

5
0

N
 

5
5

4
4

5
 

8
5

1
2

N
 

1
7

3
6

N
 

4
3

0
5

W
 

u
, 

3
5

 
8

1
2

6
N

 
5 

3 
3<

,,1
 

1
6

0
0

0
 

22
0.

::i
 

8 
1

1
 

6
5

 
6

8
5

1\
'. 

4
4

7
8

 
5

5
3

7
4

N
 

5
5

5
5

5
 

8
5

2
3

N
 

1
6

1
6

N
 

41
76

W
 

0 
3

5
 

8
1

1
1

/\
 

5
4

5
4

,1
 

1
6

0
0

v
 

2
2

0
5

 
8 

11
 

6
5

 
68

.:.
 8

v1
 

4
4

9
4

 
5

5
4

6
3

N
 

5
5

6
4

5
 

8
5

2
2

N
 

1
6

7
4

N
 

41
71

W
 

'T
l 

3
5

 
8

0
5

6
N

 
5

6
0

 '.:>
vl 

1
6

0
0

u
 

2
2

lu
 

b 
i
l
 

6
5

 
6

9
3

5
W

 
4

6
3

2
 

5
5

3
9

2
N

 
5

5
5

8
5

 
8

5
1

3
N

 
1

6
1

7
N

 
43

41
W

 
-l

 
3

5
 

8
0

4
1

N
 

5 
7 

1
0

 ,v
 

1
6

0
0

0
 

2
2

1
5

 
8 

1
1

 
6

5
 

7
0

2
4

W
 

4
5

2
5

 
5

5
3

5
0

N
 

5
5

5
3

4
 

8
5

2
0

N
 

1
5

1
7

N
 

42
63

W
 

::i:
: 

3
5

 
8

0
2

6
N

 
5

8
1

2
,.

 
1

6
0

0
0

 
2

2
2

0
 

8 
1

1
 

6
5

 
7

0
0

4\
o/

 
4

5
3

1
 

5
5

3
1

0
N

 
5

5
4

9
5

 
8

5
1

9
N

 
1

5
4

4
N

 
42

60
W

 
tT1

 

3
5

 
8

0
1

1
/\

 
5

9
1

1
,.

 
1

6
0

0
0

 
2

2
2

5
 

8 
1

1
 

6
5

 
7

1
4

7
W

 
4

5
2

5
 

5
5

3
6

5
N

 
5

5
5

4
9

 
8

5
2

0
N

 
1

4
1

4
N

 
4 

2 
9

8
\,

 
t,

 
3

5
 

7
9

 5
6

 ~J
 

60
07

W
 

1
6

0
0

0
 

2
2

3
0

 
8 

1
1

 
6

5
 

7
4

0
1W

 
4

5
6

0
 

5
5

4
3

8
N

 
5

5
6

2
5

 
8

5
1

8
N

 
1

2
5

5
N

 
43

84
W

 
0 

3
5

 
7

9
4

0
N

 
60

59
W

 
1

6
0

0
0

 
2

2
3

5
 

8 
11

 
6

5
 

72
14

W
 

4
5

8
0

 
5

5
6

8
7

N
 

5
5

8
7

6
 

8
5

1
8

N
 

1
3

9
7

N
 

43
62

W
 

3::
 

3
5

 
7

9
2

5
N

 
6

1
5

0
" 

1
6

0
0

0
 

2
2

4
0

 
8 

1
1

 
6

5
 

7
2

0
8

W
 

4
5

0
3

 
">

55
C

2N
 

5
5

6
8

4
 

8
5

2
2

N
 

1
3

8
2

N
 

42
86

W
 

z 
3

5
 

79
10

1'
1 

6 
2 

3 
91

, 
1

6
0

0
0

 
2

2
4

5
 

8 
11

 
6

5
 

7
5

02
W

 
4

3
6

5
 

5
5

4
4

3
N

 
5

5
6

1
4

 
8

5
3

0
N

 
1

1
2

7
N

 
42

17
W

 
ô 

3
5

 
7

8
5

5
N

 
6

3
2

5
w

 
1

6
0

0
0

 
2

2
5

0
 

8 
11

 
6

5
 

7
5

4
6

W
 

4
4

3
1

 
5

5
5

2
8

N
 

5
5

7
0

5
 

8
5

2
6

N
 

1
0

9
0N

 
4

2
9

5
W

 
z 

3
5

 
7

8
4

0
N

 
6

4
0

6
1

\ 
1

6
0

0
0

 
2

2
5

5
 

8 
1

1
 

6
5

 
7

5
3

3
W

 
4

4
4

6
 

5
5

6
7

8
N

 
5

5
8

5
6

 
8

5
2

6
N

 
l
l
l

O
N

 
43

05
W

 
0 

3
5

 
7

8
2

6
N

 
6

4
4

 4
 IV

 
1

6
0

0
0

 
2

3
0

0
 

8 
11

 
6

5
 

7 
7

2
 4

W
 

4
3

6
1

 
5

5
8

5
6

N
 

5
6

0
2

6
 

8
5

3
2

N
 

9
5

1
N

 
42

56
W

 
tx

l 
3:

, 
7

8
 l

lN
 

6
5

2
 l,

., 
1

6
0

0
0

 
23

0'
.:>

 
8 

1
1

 
6

5
 

7
5

58
1\

 
4

3
0

1
 

5
5

8
4

0
N

 
5

6
0

0
5

 
8

5
3

6
N

 
1

0
4

3
N

 
41

72
W

 
u

, 
3

5
 

7
7

:i
6

N
 

6
5

5
7

,i
 

1
6

0
0

J 
2

3
1

U
 

8 
1

1
 

6
5

 
7

6
2

1
\-

1 
4

2
5

7
 

5
5

9
6

4
N

 
5

6
1

2
6

 
8

5
3

'l
N

 
1

0
0

4
N

 
41

~
6W

 
tT1

 
3

5
 

7
7

4
0

N
 

66
32

<
1 

1
6

0
0

0
 

2
3

1
5

 
8 

11
 

6
5

 
7

7
03

W
 

4
3

7
1

 
5

5
9

7
5

N
 

5
6

1
4

5
 

8
5

3
2

N
 

9
8

0
N

 
4

2
 

9W
 

:;,:
, 

3
6

 
7'

.:>
43

N
 

6'
.:>

04
w

 
1

4
9

0
0

 
2 

3
5

 
9 

l
l
 

6
5

 
7

1
4

7
W

 
4

9
5

5
 

5
6

0
1

1
N

 
5

6
2

2
9

 
8

4
5

7
N

 
1

5
5

0
N

 
4

7
0

7
W

 
<

 
3

6
 

7'
., 

3
2

1
, 

6
4

1
4

W
 

1
4

9
0

0
 

2
4

0
 

9 
11

 
6

5
 

7
G

22
W

 
5

0
2

7
 

5
5

9
3

3
N

 
5

6
1

5
9

 
8

4
5

2
N

 
1

6
8

0
N

 
4

7
3

5
W

 
►
 

>-
l 

3
6

 
75

:>
0N

 
59

4'
.J

W
 

1
4

8
8

0
 

3
0

0
 

9 
11

 
6

5
 

zu~
~ 

5
4

2
8

 
§

5
7

9
5

N
 

5
6

0
5

'l
 

8
4

2
JN

 
2

0
9

1
"'

 
58

08
W

 
0 

3
6

 
7

5
5

9
N

 
5

8
3

1
'~

 
1

4
6

 
u 

3
0

5
 

9 
11

 
6

5
 

5
5

1
3

 
5

6
2

6
N

 
5

5
8

9
9

 
8

4
2

 
N

 
2

2
3

 
N

 
5 

39
W

 
:;,:

, 
3

6
 

7
6

0
7

N
 

57
15

W
 

1
4

8
0

0
 

3
1

0
 

9 
1

1
 

6
5

 
6

5
4

9
W

 
5

6
1

9
 

5
5

3
6

8
N

 
5

%
5

3
 

8
4

1
2

N
 

2
3

0
?N

 
51

25
W

 
-< 

3
6

 
7

6
1

5
N

 
5

5
 5

91
',' 

1
4

8
0

0
 

3
1

5
 

9 
1

1
 

6
5

 
6

4
2

6
W

 
5

7
2

1
 

5
5

2
3

7
N

 
5

5
5

3
3

 
8

4
0

5
N

 
2

4
6

'l
N

 
5

1
6
7W

 
3

6
 

7
6

2
2N

 
5

4
4

0
1

, 
1

4
8

0
0

 
3

2
0

 
9 

1
1

 
6

5
 

6
2

4
4

W
 

5
8

6
9

 
5

5
2

0
1

N
 

5
5

5
1

2
 

8
3

5
6

N
 

2
6

8
8

N
 

5
2

1
 

W
 

3
6

 
7

6
2

9
N

 
53

21
W

 
1

4
8

0
0

 
3

2
5

 
9 

1
1

 
6

5
 

6
1

2
6

W
 

5
0

2
3

 
5

4
9

7
4

N
 

5
5

2
9

2
 

8
3

5
1

N
 

2
8

3
2

N
 

52
03

W
 

3
6

 
7

6
3

5
N

 
5 

2 
oo

 ''
 

1
4

8
0

0
 

3
3

0
 

9 
11

 
6

5
 

6
0

5
2

W
 

5
9

9
4

 
5

4
9

4
7

N
 

5
5

2
7

3
 

8
3

4
6

N
 

2
9

1
8

N
 

52
36

W
 

3
6

 
7

6
4

2
N

 
5

0
3

:i
.-

1
4

7
0

0
 

3
3

5
 

9 
11

 
6

5
 

5
9

5
 31

-, 
6

0
9

1
 

5
4

8
4

5
N

 
5

5
1

8
2

 
8

3
4

0
N

 
3

0
5

6
N

 
52

69
W

 
3

6
 

76
49

(1
; 

4
9

1
2

w
 

1
4

7
0

u
 

3
4

0
 

9 
11

 
6

5
 

5
8

::l
6v

. 
6

0
2

0 
5

4
8

2
3

N
 

5
5

1
5

2
 

8
3

4
4

N
 

3
1

8
1

N
 

51
11

W
 

3
6

 
76

56
1'

1 
4 

74
91

, 
1

4
7

0
0

 
3

4
5

 
9 

1
1

 
6

5
 

5
8

5
8

W
 

6
3

9
7

 
5

4
 7

7
8

N
 

5
5

1
5

0
 

8
3

2
0

N
 

3
2

9
8

N
 

5
4

8
 l 

',i
 

3
6

 
7

7
0

3
N

 
4

6
2

4
,1

 
1

4
7

0
0

 
35

G
 

9 
11

 
6

5
 

5
6

4
 5

\v
 

6
2

5
4

 
5

4
5

4
4

N
 

5
4

9
0

1
 

8
3

2
8

N
 

3
4

2
9

N
 

52
30

W
 

3
6

 
7

7
0

9
N

 
4

4
 5

 81
\' 

1
4

7
0

0
 

3
5

5
 

9 
1

1
 

6
5

 
55

54
W

 
6

3
5

3
 

5
4

4
6

2
N

 
5

4
8

3
1

 
8

3
2

1
N

 
3

5
6

1
N

 
52

61
1'

1 
3

6
 

7
7

1
5

N
 

4
3

3
0

w
 

1
4

7
0

0
 

4
0

0
 

9 
11

 
6

5
 

5
4

4
5

W
 

6
4

5
4

 
5

4
3

8
9

N
 

5
4

7
7

0
 

8
3

1
4

N
 

3
7

2
5

N
 

52
71

W
 

3
6

 
7

7
2

2
N

 
41

49
11

 
14

7U
O

 
4

0
5

 
9 

1
1

 
6

5
 

5
2

2
8

W
 

6
4

7
6

 
5

4
3

6
7

N
 

5
4

7
5

1
 

8
3

1
2

N
 

3
9

4
6

N
 

51
35

W
 

3
6

 
7

7
2

8
N

 
4

0
0

6
v

. 
1

4
7

0
0 

4
1

0
 

9 
1

1
 

6
5

 
51

15
W

 
6

6
1

0 
5

4
1

8
9

N
 

5
4

5
9

1
 

8
3

0
3

N
 

4
1

3
8

N
 

51
54

W
 

3
6

 
7

7
3

3
N

 
3

8
 2

1
 'li

 
1

4
7

0
0 

4
1

5
 

9 
1

1
 

6
5

 
4

9
5

3
W

 
6

6
7

1
 

54
07

<
,N

 
5

4
4

8
5

 
8

2
5

8
N

 
4

2
9

9
N

 
51

01
W

 
3

6
 

7
7

3
8

N
 

3 
6 

3 
51

, 
1

4
7

0
0

 
4

2
0 

9 
1

1
 

6
5

 
4

7
4

9
W

 
6

7
1

6
 

5
4

0
4

4
N

 
5

4
4

6
0

 
8

2
5

5
N

 
4

5
1

0
N

 
49

76
W

 
3

6
 

7
7

4
2

N
 

34
48

W
 

1
4

7
0

0
 

4
2

5
 

9 
1

1
 

6
5

 
46

32
W

 
6

8
8

2
 

5
3

9
4

3
N

 
5

4
3

8
0

 
8

2
4

4
N

 
4

7
3

5
N

 
49

94
W

 
3

6
 

7
7

4
5

N
 

3 
3

0
0

v
: 

1
4

7
0

0
 

4
3

0 
9 

1
1

 
6

5
 

4
4

5
3

W
 

6
9

3
2

 
5

'.\
9

C
lN

 
5

4
3

4
5

 
8

2
4

0
N

 
4

9
1

2
N

 
4

8
9

1
W

 
3

6
 

7
7

4
7

N
 

3
1

1
 .,

, .. 
1

4
7

0
0

 
4

3
5

 
9 

1
1

 
6

5
 

4
4

1
6

W
 

7
0

8
3

 
5

3
6

9
4

N
 

5
4

1
5

9
 

8
2

2
9

N
 

5
0

7
2

N
 

4
9

4
4

W
 

3
6

 
7

7
4

9
1

\ 
2

9
 3

 7
.,,

 
1

4
7

0
0 

4
4

0
 

9 
1

1
 

6
5

 
41

24
'w

 
7

0
2

4
 

5
3

5
7

1
N

 
5

4
0

3
0

 
8

2
3

2
N

 
5

2
6

9
N

 
46

45
1'

1 
3

6
 

7
7

4
9

N
 

2
7

5
6

v
. 

1
4

7
0

0
 

4
4

5
 

9 
1

1
 

6
5

 
4

0
l 

7'v
. 

7
1

8
2

 
5

3
5

9
6

N
 

5
4

0
7

5
 

8
2

2
2

N
 

5
4

7
9

N
 

4
6

4
3

',I 
3

6
 

7
7

5
0

N
 

26
14

1'
1 

1
4

7
0

0 
4

5
0 

9 
11

 
6

5
 

3
8

3
5

W
 

7
3

3
3

 
5

3
4

8
9

N
 

5
3

9
8

9
 

8
2

1
2

N
 

5
7

3
3

N
 

45
73

W
 

3
6

 
7

7
4

9
N

 
2

4
 3

 2
.,,

 
1

4
7

0
0

 
4

5
5

 
9 

1
1

 
6

5
 

3
6

3
6

\'
. 

7
3

5
3

 
5

3
4

6
6

N
 

5
3

9
6

9
 

8
2

1
0

N
 

5
9

0
3

N
 

43
84

W
 

3
6

 
77

48
r-

.. 
22

5U
W

 
1

4
8

0
0 

5
0

0 
9 

1
1

 
6

5
 

3
5

3
6

W
 

7
4

5
3

 
5

3
3

8
2

N
 

5
3

9
0

0
 

8
2

0
 3

N
 

6
0

6
0

N
 

4
3

3
9

W
 

3
6

 
7

7
4

5
N

 
21

01
W

 
1

4
8

0
0 

5
0

5
 

9 
1

1
 

6
5

 
3

3
 3

4W
 

7
4

5
8

 
5

3
2

8
5

N
 

5
3

8
0

5 
8

2
0

2
N

 
6

2
1

5
N

 
41

24
W

 
3

6
 

7
7

4
1

N
 

19
13

1'
1 

1
4

6
0

0 
5

1
0

 
9 

11
 

6
5

 
30

46
\o

i 
7

4
8

8
 

5
3

2
4

6
N

 
5

3
7

7
0

 
8

2
0

0
N

 
6

4
3

5
N

 
38

30
W

 
3

6
 

7
7

3
7

N
 

1
7

2
6

il
 

1
4

8
0

0 
5

1
5

 
9 

1
1

 
6

5
 

29
23

W
 

7
5

5
4

 
5

3
4

8
0

N
 

5
4

0
1

0
 

8
1

5
8

N
 

6
5

8
2

N
 

37
07

W
 

3
6

 
7

7
3

1
N

 
1

5
4

1
w

 
1

4
8

0
0

 
5

2
0

 
9 

1
1

 
6

5
 

2
9

2
6

W
 

7
8

2
0

 
5

3
2

6
9

N
 

5
3

8
4

0
 

8
1

3
0

N
 

6
8

1
 l

N
 

1
8

4
2

\•
 



T
T

 
..

. 
/
I
l
 

1. 
·'<

";
 ~
 

'-
•

-·•
•·

·· 
.·t

,.:
• 

::: 
,;. 

.. 
:o

; 
~:

. 
;;

.,
:;

;;
:;

 
-; 

..
 -y

:·
; 

..
..

 •,~
 .

,,.
., 

;::
1,

;;.
.,~

,. ..
. ' 

, 
• 

.i
 
..,

,.~
 

r,
-.

n_
-.

,.
.,

 
,_ 

7
,·,

 7
...

, 
-

-·
-

1
1

 
I 

·•
<

>
~

 
,.

 .
...

. 
r 

,,
._

 

-
-

-
-

F
L

 
LA

T 
L

üN
G

 
A

LT
 

G
M

T 
D

A
 

M
O 

YR
 

D
 

H
 

l 
F 

1 
X

 
y 

3
6

 
7

7
2

6
N

 
1

35
7W

 
1

4
8

0
0

 
5

2
5

 
9 

1
1

 
6

5 
26

C
6W

 
7

7
9

3
 

5
3

1
2

1
N

 
5

3
6

8
9

 
8

1
3

9
N

 
6

9
9

9
N

 
34

28
W

 
3

6
 

77
19

1'
, 

1
2

1
:,

 ..i
 

1
4

8
0

0
 

5
3

0
 

9 
1

1
 

6
5

 
2

6
§

7
W

 
7

9
8

3
 

5
F

4
5

N
 

5
3

8
4

0
 

8
1

2
8

N
 

7
1

4
7

N
 

35
56

W
 

3
6

 
77

12
r-

. 
1 

ü 
3 
,,

, 
1

4
8

0
0

 
5

3
5

 
9 

1
1

 
6

5
 

2
4

 
3W

 
8

0
7

5
 

5 
9

1
6

N
 

5
3

5
2

9
 

8
1

19
N

 
73

25
r-

. 
33

98
W

 
3

6
 

7
7

0
4

N
 

8
S

7
w

 
1

4
8

0
0

 
5

4
0 

9 
1

1
 

6
5

 
22

39
W

 
8

1
0

5
 

5
2

8
8

6
N

 
5

3
5

0
4

 
8

1
17

N
 

7
4

8
0

N
 

31
21

W
 

3
6 

7
6

5
5N

 
7 

21
11

 
1

4
8

0
0 

5
4

5
 

9 
11

 
6

5
 

2
1

2
7

W
 

8
1

8
3

 
5

2
7

1
2

N
 

5
3

3
4

3
 

8
1

1
1

N
 

7
6

1
6

N
 

29
93

W
 

3
6

 
7

6
4

6
N

 
5

4 
7,

1 
1

4
8

0
0 

5
5

0 
9 

11
 

6
5

 
1

9
2

8
W

 
8

2
3

7
 

5
2

6
5

9
N

 
5

3
2

9
9

 
8

1
0

7
N

 
7

7
6

6
N

 
2

7
4

6
W

 
3

6
 

7
6

3
6

N
 

4
1
6
1
✓ 

1
4

8
0

0
 

5
5

5
 

9 
11

 
6

5
 

1
7

4
4

W
 

8
'3

4
2

 
5

2
6

1
2

N
 

5
3

2
6

9
 

8
0

5
9

N
 

7
9

4
5

N
 

2
5

4
2

W
 

3
6

 
7

6
2

6
N

 
24

61
/i 

1
4

8
0

0
 

6
0

0
 

9 
11

 
6

5
 

1
6

3
9

W
 

8
3

8
3

 
5

2
5

7
5

N
 

5
'3

2
3

9
 

8
0

5
6

N
 

80
32

M
 

24
02

W
 

3
6

 
7

6
1

5
N

 
1

1
 ,
,;

 
1

4
8

0
0

 
6

0
5

 
9 

1
1

 
6

5
 

1
5

3
 a,

: 
8

5
1

6
 

5
2

5
C

8
N

 
5

3
1

9
4

 
8

0
4

7
N

 
8

2
0

1
N

 
2
2
9
5

\✓
 

3
6

 
7

6
0

4
N

 
1

3
E

 
1

4
8

0
0

 
6

1
0

 
9 

1
1

 
6

5
 

1
3

3
3

W
 

8
5

8
5

 
5

2
4

6
0

N
 

5
3

1
5

8
 

8
0

42
N

 
8

'3
4

6
~'

 
2

o
p

w
 

3
6

 
7

5
5

2
N

 
1

3
9

E
 

1
4

8
0

0
 

6
1

5
 

9 
1

1
 

6
5

 
1

2
3

1
W

 
8

6
4

2
 

5
2

4
8

2
N

 
5

'3
1

8
8

 
8

0
3

9
N

 
8

4
3

6
N

 
1

8
 

4W
 

3
6

 
7

5
4

0
N

 
3

0
3

E
 

1
4

8
0

0
 

6
2

0
 

9 
11

 
6

5
 

1
2

::i
ow

 
8

7
8

6
 

5
2

3
6

6
N

 
5

3
0

9
8

 
8

0
2

9
N

 
8

5
9

4
N

 
18

27
W

 
3

6
 

7
5

2
8

N
 

4
2

5
E

 
1

4
8

0
0

 
6

2
5

 
9 

1
1

 
6

5
 

10
45

\>
' 

8
8

5
7

 
5

2
3

4
0

N
 

5
3

0
9

3
 

8
0

2
4

N
 

8
7

0
2

N
 

16
52

W
 

3
6

 
7

5
1

4
N

 
5

4
4

E
 

1
4

8
0

0
 

63
U

 
9 

11
 

6
5

 
92

0W
 

8
9

7
8

 
5

2
2

5
8

N
 

5
3

0
2

4
 

8
0

1
5

N
 

8
8

5
9

N
 

14
55

W
 

3
6

 
7

5
0

3
N

 
6

5
9

E
 

1
4

8
0

u
 

6
3

5
 

9 
1

1
 

6
, 

8 
2
ù
\
✓ 

9
1

3
3

 
5

2
1

9
5

N
 

5
2

9
8

8
 

8
0

0
5

N
 

9
0

3
6

N
 

13
 2
4

\✓
 

3
6

 
74

:>
2N

 
8

1
 U

:. 
1

4
8

0
0 

6
4

0 
9 

1
1

 
6

5
 

7
2

H
1

 
9

1
8

2
 

5
2

1
3

1
N

 
5

2
9

3
3

 
8

0
0

1
N

 
9

1
0

7
N

 
11

75
W

 
3

6
 

74
40

f'<
 

9
2

2
E

 
1

4
8

0
0

 
6

4
5

 
9 

1
1

 
6

5
 

6
C

6W
 

9
2

1
1

 
5

2
1

3
1

N
 

5
2

9
3

8
 

7
9

5
9

N
 

9
1

5
9

N
 

9
7

8
•!

 
3

6
 

7
4

2
9

N
 

10
30

c:
. 

1
4

8
0

0 
6

5
0

 
9 

1
1

 
6

5
 

52
1\

o.
' 

9
2

9
8

 
5

2
0

9
0

N
 

5
2

9
1

3
 

7
9

5
3

N
 

92
58

,.,
, 

86
7W

 
3

6
 

7
4

1
6

N
 

ll
3

8
E

 
1

4
8

0
0

 
6

5
5

 
9 

1
1

 
6

5
 

44
0\

..
 

9
4

2
1

 
5

2
C

8
3

N
 

5
2

9
2

8
 

7
9

4
5

N
 

9
3

9
0

N
 

76
8W

 
3

6
 

7
4

0
 4~

J 
1

2
 4

 3
E

 
1

4
8

0
0

 
7

0
0

 
9 

11
 

6
5

 
3

0
8W

 
9

5
7

9
 

5
J9

5
7

N
 

5
2

8
3

'3
 

7
9

3
3

N
 

9
5

6
4

N
 

52
4W

 
3

6
 

7
3

5
0

N
 

1
3

4
3

E
 

1
4

8
0

0 
7

0
5

 
9 

1
1

 
6

5
 

2 
3 

3W
 

9
5

0
6

 
5

1
9

3
8

N
 

5
2

8
1

7
 

7
9

3
2

N
 

9
5

8
6

N
 

42
6W

 
(/

')
 

C
 

3
6

 
7

3
3

5
N

 
14

42
E

. 
1

4
8

0
0

 
7

1
0

 
9 

11
 

6
5

 
l 

4
6

vl
 

9
7

3
6

 
5

1
9

9
4

N
 

5
2

8
Q

7
 

7
9

2
4

N
 

9
7

3
2

N
 

30
0W

 
;;o

 
3

6
 

7
3

2
0

N
 

1
5

3
9E

 
1

4
8

0
0

 
7

1
5

 
9 

1
1

 
6

5
 

1
c

1w
 

9
8

5
5

 
5

1
8

1
8

N
 

5
2

7
4

7
 

7
9

1
4

N
 

9
8

5
4

N
 

17
5W

 
<

 
3

6
 

7
3

0
5

N
 

l6
3

4
E

 
1

4
8

0
0 

7
2

0
 

9 
1

1
 

6
5

 
O

E 
9

9
7

6
 

5
1

8
G

6N
 

5
2

7
5

8
 

7
9

0
6

N
 

9
9

7
6

N
 

lE
 

m
 

3
6

 
7

2
5

0
N

 
17

2b
C

.: 
1

4
8

0
0 

7
2

5
 

c; 
11

 
6

5
 

5
4

E
 

1
0

1
0

6
 

5
1

7
7

0
N

 
5

2
7

4
7

 
7

8
5

7
N

 
1

0
1

0
5

N
 

1
5

8
E

 
-< 

3
6

 
7

2
3

4
N

 
1

8
2

0
E

 
1

4
8

0
0

 
7

3
0

 
9 

1
1

 
6

5
 

1
2

2
E

 
1

0
1

1
8

 
5

1
6

7
6N

 
5

2
6

5
7

 
7

8
5

5
N

 
1

0
1

1
5

N
 

2
4

1E
 

0 
3

6
 

7
2

1
9

N
 

l 
9 

l2
E

 
1

4
8

0
0 

7
3

5
 

9 
l 

1 
6

5
 

2 
2 

3E
 

1
0

1
5

9
 

5
1

6
9

4
N

 
5

2
6

8
3

 
7

8
5

3
N

 
1

0
1

50
N

 
4

2
2

E
 

"T
l 

3
6

 
7

2
0

3
N

 
20

02
1:

. 
1

4
8

0
ù 

7
4

0 
9 

11
 

6
5

 
4

1
4

E
 

1
0

3
4

2
 

5
2

0
9

2
N

 
5

3
1

0
8

 
7

8
4

6
N

 
1

0
 3

 l 
4

t\
 

7
6

4
E

 
-l

 
3

6
 

7
1

4
7

N
 

2
0

 5
 lc

:. 
1

4
8

0
0 

7
4

, 
9 

1
1

 
6

5
 

3
1

0
E

 
1

0
6

9
3

 
5

1
8

6
7

N
 

5
2

9
5

8
 

7
8

2
1

N
 

1
0

6
7

7
N

 
5

9
1

E
 

:r:
 

3
6

 
7

1
3

1
N

 
21

39
1:

. 
1

4
8

0
0 

7
5

0
 

9 
1

1
 

6
5

 
3

3
4

E
 

1
C

6
2

4
 

5
1

5
9

5
N

 
5

2
6

7
7

 
7

8
2

2
N

 
1

0
6

0
3

N
 

6
6

1
E

 
r-

, 
3

6
 

7
1

1
4

N
 

2
2

2
,E

 
1

4
8

0
0 

7
5

5
 

9 
1

1
 

6
5

 
4

1
JE

 
1

0
6

6
9

 
5

1
5

9
6

N
 

5
2

6
8

7
 

7
8

1
9

N
 

1
0

6
4

1
N

 
7

7
6

E
 

z 
3

6
 

7
0

5
8

N
 

2
3

1
0

E
 

1
4

8
0

0 
8

0
0

 
9 

11
 

6
5

 
4

4
3

E
 

1
0

7
4

5
 

5
1

4
9

8
N

 
5

2
6

0
8

 
7

8
1

3
N

 
1

0
7

0
9

N
 

8
8

4
E

 
0 

3
6

 
7

0
0

2
N

 
2

2
1

9
[ 

1
6

0
0

0
 

8
2

0
 

9 
1

1
 

6
5

 
4

0
7E

 
1

1
1

4
4

 
5

1
1

7
3

N
 

5
2

3
7

3
 

7
7

4
3

N
 

1
1

1
1

5
N

 
S

O
IE

 
;;o

 
3

6
 

6
9

5
2

N
 

2
1

2
e
E

 
1

6
0

0
0 

8
2

5
 

9 
1

1
 

6
5

 
4

0
5

E
 

1
1

1
0

2
 

5
1

1
3

6
N

 
5

2
'3

2
8

 
7

7
4

5
N

 
1

1
0

7
4

N
 

7
9

1
E

 
0 

3
6

 
6

9
4

2
N

 
2

0
3

8
E

 
1

6
0

0
0

 
8

3
0

 
9 

1
1

 
6

5
 

3 
3

9
E

 
1 

11
 1

2
 

5
1

0
1

1
N

 
5

2
2

0
7

 
7

7
4

3
N

 
1

1
0

8
9

N
 

7
0

6
E

 
ri

 
3

6
 

6
9

3
2

N
 

1
9

4
9E

 
1

6
0

0
0 

8
3

5
 

9 
11

 
6

5
 

2
1

9
E

 
1

1
1

9
4

 
5

0
9

6
7

N
 

5
2

1
8

2
 

77
'3

7N
 

1
1

 l
fl

';
N

 
4

5
1

E
 

('
) 

3
6

 
6

9
2

1
N

 
1

9
0

1
E

 
1

6
0

0
0 

8
4

0
 

9 
1

1
 

6
5

 
2

v
9

E
 

1
1

2
9

3
 

5
0

9
1

9
N

 
5

2
1

5
6

 
7

7
3

0
N

 
1

1
2

8
5

N
 

4
2

2
E

 
0 

3
6

 
6

9
ll

r-
. 

18
1:

:l
E

 
1

6
0

0
0 

84
:>

 
9 

11
 

6
5

 
l4

8
E

 
1

1
2

9
5

 
5

0
7

8
6

N
 

5
2

0
2

6
 

7
7

2
8

N
 

1
1

2
9

0
1

\ 
3

5
4

E
 

C
 

3
6

 
68

'.:
>9

N
 

1
7

2
6

E
 

1
6

0
0

(;
 

8
5

J 
9 

1
1

 
6

5
 

1
2

6
E

 
1

1
4

4
8

 
5

0
6

7
9

N
 

5
1

9
5

6
 

7
7

1
6

N
 

1
1

4
4

4
N

 
2

8
5

E
 

z 
3

6
 

66
4:

>
N

 
l6

3
9E

 
1

6
0

0
0

 
8

5
5

 
9 

1
1

 
6

5
 

1
1

6
E

 
1

1
4

9
0

 
5

0
5

8
8

N
 

5
1

8
7

6
 

7
7

1
2

N
 

1
1

4
8

7
1

\ 
2

5
3

E
 

-l
 

3
6

 
6

8
2

9
N

 
1

6
0

8E
 

1
6

0
0

0
 

9
0

0
 

9 
1

1
 

6
5

 
2 

3E
 

1
1

5
4

3
 

5
0

3
2

0
N

 
5

1
6

2
7

 
7

7
0

5
N

 
1

1
5

4
3

N
 

7
7

E
 

;;o
 

3
6

 
6

8
1

 o
r~

 
1

5
4

0E
 

1
6

0
0

0 
9

0
5

 
9 

1
1

 
6

5
 

23
W

 
1

1
6

8
5

 
5

0
4

4
1

N
 

5
1

7
7

7
 

7
6

5
7

N
 

1
1

6
8

5
N

 
79

W
 

f;J
 

3
6

 
6

7
5

1
N

 
1

5
1

2
E

 
1

6
0

0
0 

9
1

0
 

9 
11

 
6

5
 

1 
C

 5
v!

 
1

2
0

9
6

 
5

0
Ô

9
4

N
 

5
1

6
3

1 
7

6
2

7
N

 
1

2
0

9
4

N
 

2 
~
9
\
✓ 

(/
')

 

3
6

 
6

7
3

2
N

 
1

4
4

4
E

 
1

6
0

0
0 

9
1

5
 

9 
1

1
 

6
5

 
1

4
W

 
1

2
1

2
5

 
5

0
 

SC
N

 
5

1
5

2
7

 
7

6
2

3
N

 
1

2
1

2
5

N
 

l
W

 
>

 
3

7
 

6
9

4
4

N
 

1
5

2
5E

 
1

1
0

0
0

 
1

5
2

0
 

1
0

 
1

1
 

6
5

 
28

W
 

1
1

1
4

8
 

5
0

6
3

4
N

 
5

1
8

4
7

 
7

7
3

5
N

 
1

1
1

4
8

N
 

89
W

 
z 

3
7

 
7

0
0

0
N

 
1

5
 3

 81
:. 

1
1

0
0

0 
1

5
2

5
 

1
0

 
1

1
 

6
5

 
aw

 
1

1
0

4
7

 
5

0
7

3
8

N
 

5
1

9
2

7
 

7
7

4
3

N
 

1
1

0
4

7
N

 
27

W
 

0 
3

7
 

7
0

 l 
6r

-. 
l 

'.:> 
:> 

2E
 

ll
O

O
C

 
1 

:> 
3

0
 

1
0

 
1

1
 

6
5

 
l~
~ 

1
6c

1
4

 
5

0
8

2
7

N
 

5
2

0
0

7
 

7
7

4
6N

 
1

1
0

1
4

N
 

4
0W

 
-l

 
3

7
 

70
 3

2N
 

1
6

0
7

E
 

1
1

0
0

0 
1

5
3

5
 

1
0

 
1

1
 

6
5

 
1 

9
1

1
 

5
0

9
4

6
N

 
5

2
1

C
2

 
7

7
5

5
N

 
1

0
9

1
1

N
 

2
3

E
 

:r:
 

3
7

 
7

0
4

8M
 

1
6

2
1

E
 

1
1

0
0

0 
1

5
4

0
 

1
0 

1
1

 
6

5
 

9E
 

1
0

8
0

4
 

5
1

0
5

7
N

 
5

2
1

8
7

 
7

8
0

3
N

 
10

80
41

-.
 

3
0

E
 

tr1
 

3
7

 
7

1
0

4
N

 
1

6
3

o
E

 
1

1
0

0
0

 
1

5
4

5
 

1
0 

1
1 

6
5

 
6E

 
1

0
6

9
1

 
5

1
1

5
2

N
 

5
2

2
5

7
 

7
8

1
2

N
 

1
0

6
9

1
N

 
2

0
E

 
C'

l 
3

7
 

7
1

2
0N

 
1

6
5

2
E

 
1

1
0

0
0 

1
,5

J
 

1
0 

11
 

6
5

 
3 

3E
 

1
0

6
1

9
 

5
1

2
3

9
N

 
5

2
3

2
8

 
7

8
1

7
N

 
1

0
6

1
9

N
 

1
0

3
E

 
;;o

 
3

7
 

7
2

1
3

N
 

1 
7 

l 
9

t 
1

1
0

0
0

 
1

6
0

5 
1

0
 

1
1

 
6

5
 

1
1

3
E

 
1

0
2

8
7

 
5

1
5

3
0

N
 

5
2

5
4

7
 

7
8

4
3

N
 

1
0

2
8

4
N

 
2

1
9

E
 

tr1
 

3
7

 
7

2
3

1
N

 
1

7
2

9E
 

1
1

0
0

0
 

1
6

1
0 

1
0

 
1

1
 

6
5

 
5

8
E

 
1

0
1

9
8

 
5

1
6

2
4

N
 

5
2

6
2

2
 

7
8

5
0

N
 

1
0

1
9

6
N

 
1

7
3

E
 

tr1
 z 

3
7

 
7

2
4

9
N

 
1

7
3

9
t 

1
1

0
0

0
 

1
6

1
5

 
1

0 
1

1
 

6
5

 
l 

l 
4E

 
1

0
C

7
7

 
5

1
7

9
6

N
 

5
2

7
6

7
 

7
8

5
9

N
 

1
0

0
7

5
N

 
2

1
7

E
 

r 
3

7
 

7
3

0
7

N
 

1
7

5
0E

 
1

0
8

0
0

 
1

6
2

0
 

1
0

 
11

 
6

5
 

1
5

4
E

 
9

9
6

4
 

5
1

8
8

7
N

 
5

2
8

'3
5

 
7

9
0

8
N

 
9

9
5

9
N

 
3

3
1

E
 

>
 

3
7

 
7

3
2

5
N

 
1

8
0

1
E

 
1

0
8

0
0 

1
6

2
5

 
1

0
 

1
1

 
6

5
 

1
5

3
E

 
9

9
3

6
 

5
2

0
4

7
N

 
5

2
9

8
7

 
7

9
1

2
N

 
9

9
3

1
N

 
3

2
7

E
 

z 
3

7
 

7
3

4
3

N
 

1
8

1
2

E
 

1
0

8
0

0
 

1
6

3
0 

1
0

 
11

 
6

5
 

1
5

7
E

 
9

6
7

4
 

5
2

2
6

9
N

 
5

3
1

5
7

 
7

9
3

1
N

 
9

6
6

8
N

 
3

2
9

E
 

0 
3

7
 

7
4

3
5

N
 

l8
4

4
E

 
1

0
8

0
0

 
1

6
4

5
 

1
0

 
1

1
 

6:
> 

2
4

2
E

 
9

2
8

8
 

5
2

2
8

9
N

 
5

3
1

0
7

 
7

9
5

6
N

 
9

2
7

8
N

 
4

3
6

E
 

(/
')

 

3
7

 
7:

>
lB

N
 

1
6

4
 3

E
 

1
0

9
0

0
 

1
7

0
0

 
1

0
 

11
 

6
5

 
1

4
E

 
9

0
5

3
 

5
2

4
8

4
N

 
5

3
2

5
9

 
8

0
1

3N
 

9
0

5
'3

N
 

3
6

E
 

tr1
 

3
7

 
7

5
3

1
N

 
1

5
4

5
E

 
1

1
0

0
0

 
1

7
0

5
 

1
0

 
1

1
 

6
5

 
aw

 
8

9
9

4
 

5
2

4
9

5
N

 
5

3
2

6
0

 
8

0
1

7N
 

8
9

9
4

N
 

20
W

 
>

 
3

7
 

76
16

1'
, 

1
2

0
1

E
 

l4
3

0
u

 
1

7
2

5
 

1
0 

11
 

6
5

 
33

8'
w

 
8

7
8

1
 

5
2

6
0

1
N

 
5

3
3

2
9

 
8

0
3

1
N

 
8

7
6

3
N

 
5

5
7

\,
 

3
7

 
7

6
2

8
N

 
1

1
0

 3C
.: 

1
6

5
0

0
 

l 
7 

3
0

 
1

0
 

1
1

 
6

5
 

4
2

6
',, 

8
6

1
0

 
5

2
6

6
6

N
 

5
3

3
6

6
 

8
0

4
3

N
 

8
5

8
4

N
 

66
7W

 
3

7
 

7
6

4
0

N
 

1
0

0
:;

E
 

1
6

5
0

v
 

1
7

3
5

 
lv

 
1

1
 

6
5

 
,3

8
w

 
8

6
2

C
 

5
2

7
4

7
N

 
5

3
4

4
6

 
8

0
4

3
N

 
8

5
7

8
N

 
8

4
6

1,1 
3

7
 

7
6

:,
4

f•j
 

9
0

3
t 

1
6

5
0

0 
1

7
4

ù
 

1
0

 
1

1
 

6
5

 
6
1
0
\
✓ 

8
4

4
2

 
5

2
7

9
0

N
 

5
3

4
6

0
 

8
0

5
5

N
 

8
3

9
4

N
 

90
6W

 
3

7
 

7
7

2
0

N
 

6
5

6
t 

1
6

:>
0

ù
 

1
7

~
0 

1
0

 
11

 
6

5
 

8 
2 

31
-. 

8
3

4
9

 
5

2
8

6
6

N
 

5
3

5
2

1
 

8
1

0
2

N
 

8
2

6
0

N
 

1
2

1
1

v1 
3

7
 

77
32

r,
., 

5
4

6
t:

 
1

6
5

0
0 

1
7

5
5

 
1

0
 

1
1

 
6

5
 

93
4W

 
8

1
9

0
 

5
2

8
9

0
N

 
5

3
5

2
0

 
8

1
1

2
N

 
8

0
7

6
N

 
13

61
W

 
3

7
 

7
7

4
5

N
 

4
3

û
t.

 
1

6
5

0
0

 
l8

0U
 

1
0 

1
1

 
6

5
 

1
0 

3 
3.

., 
8

1
0

4
 

5
2

9
6

4
N

 
5

3
5

8
0

 
8

1
1

8
N

 
7

9
6

7
N

 
14

84
W

 
3

7
 

7
7

5
8N

 
3

1
1

E
 

1
6

5
0

0
 

1
8

0
5

 
1

0 
1

1
 

6
5

 
1 

1
5

2
,, 

8
0

2
9

 
5;

:>
99

1N
 

5
3

5
9

6
 

8
1

2
3

N
 

7
8

5
7

N
 

1
6

5
1

W
 

3
7

 
7

8
1

0
N

 
1

5
0

E
 

1
6

:>
0

0
 

1
8

1
0

 
1

0
 

11
 

6
5

 
1

3
2

5
W

 
7

q
6

l 
5

ïl
l2

N
 

5
3

7
0

6
 

8
1

2
9

N
 

7
7

4
4

N
 

1
8

4
8

\,/ 
3

7
 

7
8

4
9

N
 

3
4

3
w

 
1

6
5

0
0

 
1

8
3

0 
1

0
 

1
1

 
6

5
 

1
8

4
4

w
 

7
5

6
1

 
5

'3
2

2
1

N
 

5
3

7
5

5
 

8
1

5
5

N
 

7
1

6
1

N
 

2 
4 

2 
Bv

J 
3

7 
7

8
5

4
N

 
5

0
7

;,
 

1
6

5
0

0 
1

8
3

5
 

1
0

 
11

 
6

5
 

19
14

'-
" 

7
5

1
9

 
5

3
2

2
2

N
 

5
3

7
5

0
 

8
1

5
7

N
 

7
1

0
0N

 
24

77
W

 
3

7
 

7
8

5
9

N
 

6 
3 
21

✓ 
1

6
5

0
0 

1
8

4
0

 
1

0
 

1
1

 
6

5
 

2
1

4
0

\,
/ 

7
4

0
8

 
5

3
2

6
3

N
 

5
3

7
7

5
 

8
2

0
5

N
 

6
8

8
5

N
 

27
36

W
 

3
7

 
7

9
0

3
N

 
SO

U
;, 

1
6

,0
0

 
1

8
4

5
 

l
C

 
1

1
 

6
5

 
2 

2 
4B

v:
 

7
3

9
4

 
5

3
2

9
5

N
 

5
3

8
0

5
 

8
2

0
6

N
 

68
16

1'
\ 

2
8

6
M

/ 
3

7
 

7
9

0
7

N
 

93
4W

 
1

6
5

0
0

 
1

8
5

0
 

1
0

 
1

1
 

6
5

 
2

4
0

0
,:

 
7

3
2

6
 

5
3

4
3

6
N

 
5

3
9

3
6

 
8

2
1

2
N

 
6

6
9

3N
 

2
9
7
9

\✓
 

3
7

 
7

9
1

1
N

 
1

1
0

9
v

. 
16

'.:>
0

0
 

1
8

5
:,

 
1

0
 

11
 

6
5

 
2

5
4

0
\\

 
7

3
5

9
 

5
3

4
4

1
N

 
5

3
9

4
5

 
8

2
1

0
N

 
6

6
3

3
N

 
31

86
W

 
3

7
 

7
9

1
5

N
 

1
2

4
,W

 
1

6
5

0
0

 
1

90
U

 
1

0
 

1
1

 
6

5
 

2
6

4
1

\'
J 

7
2

5
9

 
5

3
6

2
2

N
 

5
4

1
1

1
 

8
2

1
7

N
 

64
86

1'
\ 

3
2

6
0

W
 

3
7

 
7.

, l
 8

fl
 

l4
2

L
A

 
1

6
3

0
0

 
1

9
0

5
 

1
0

 
1

1
 

6
5

 
28

C
5W

 
7

1
0

8
 

5
3

6
2

5
N

 
5

4
0

9
4

 
8

2
2

7
N

 
6

2
7

1
N

 
33

46
W

 
3

7
 

7
9

2
0

N
 

1
6

0
0

w
 

1
6

1
0

0
 

1
9

1
0

 
1

0 
11

 
6

5
 

29
10

W
 

7
C

8
6 

5
1

5
9

2
N

 
5

4
0

5
8

 
8

2
2

8
N

 
6

1
8

7
N

 
34

54
W

 
°' 

3
7

 
7

9
2

4
N

 
1

7
2

1
,1

 
1

6
1

0
0

 
1

9
1

5
 

1
0 

1
1

 
6

5
 

3
02

1\
,1

 
7

1
2

7
 

5
3

5
0

0
N

 
5

3
9

7
3

 
8

2
2

5
N

 
6

1
5

0
N

 
36

02
W

 



F
L

 
L

A
T

 
L

O
'!

G
 

A
L

T
 

G
:H

 
D

A
 

:,.,
o 

YR
 

D
 

H
 

z 
F

 
I 

X
 

y 
0

\ 
3

7
 

7
9

2
8

N
 

1
8

:,
 :,

.-, 
1

6
1

0
C

 
1

9
2

J 
1

0
 

1
1

 
6

5
 

3
2

3
%

 
7

1
C

3
 

5
3

5
3

4
N

 
5

4
0

0
4

 
8

2
2

7
N

 
5

9
8

1
N

 
38

32
W

 
N

 

3
7

 
7

9
51

N
 

2
0

2
4

,1
 

1
6

1
0

0
 

1
9

2
5

 
1

0
 

1
1

 
6

5
 

3
4

1
6

W
 

7
1

0
6

 
5

3
6

7
':

lN
 

5
4

1
4

, 
8

2
2

8
N

 
5

8
7

7
N

 
39

95
...

i 
3

7
 

7
9

3
3

N
 

2 
1

5
4

 ·"
 

1
6

1
C

CJ 
1

9
3

0 
1

0
 

11
 

6
5

 
3

5
J 

,1
 

6
9

6
3

 
5

,9
2

6
N

 
5

4
1

7
4

 
8

2
,9

N
 

5
7

0
,N

 
3

q
9

4
1,

 
3

7
 

7
9

3
6

N
 

2
3

2
4

v
. 

1
6

1
0

0 
1

9
3

5 
1

0
 

1
1

 
6

5
 

3
7

2
7

'/
/ 

6
6

9
6

 
5

3
9

6
0

N
 

5
4

3
7

4
 

8
2

5
6

N
 

5
3

1
6

N
 

4
0

7
2

\•/
 

3
7

 
7

9
3

8
N

 
2

4
5

:,
.-, 

1
6

1
0

0 
1

9
4

0 
1

0
 

1
1

 
6

5
 

3
9

1
 o

•,: 
6

6
7

6
 

5
,9

8
3

N
 

5
4

3
9

5
 

8
2

5
7

N
 

5
1

7
6

N
 

4
2

1
7

W
 

3
7

 
7

9
4

0N
 

2
6

3
1

W
 

1
6

1
0

0 
1

9
4

5
 

1
0

 
1

1
 

6
5

 
3

9
4

6
W

 
6

4
4

0 
5

4
3

5
4

N
 

5
4

7
3

4
 

8 
3

1
5

N
 

4
9

5
1

N
 

4
1

1
9W

 
3

7
 

7
9

4
v

N
 

2
8

1 
l 

W
 

1
6

1
0

C
 

1
9

5
0 

1
0 

11
 

6
5

 
4

:
1 

7
',

; 
6

3
1

6
 

5
3

8
6

4
N

 
5

4
2

3
3

 
8

3
1

9
N

 
4

8
1

8
N

 
4

0
8

4
W

 
3 

7 
7

9
4

0N
 

2 
9 

5 
21

1 
1

6
1

0
0

 
1

9
5

5
 

1
0

 
1

1
 

6
5

 
4 

3 
5 

3,
1 

6
5

6
4

 
5

3
9

9
6

N
 

5
4

3
9

4
 

8
3

0
4

N
 

4
7

3
1

N
 

4
5

5
0

W
 

3
7

 
7

9
3

9
1

\ 
3

1
 3

4
" 

1
6

1
0

0 
2

0
0

C
 

l
C

 
1

1
 

6
5

 
4

5
 2

 2
,,

 
6

3
7

9
 

5
4

3
3

8
N

 
5

4
7

1
1

 
8

3
1

8
N

 
4

4
8

2
N

 
45

39
,,

1 
3

7
 

7
9

38
1'

. 
3 

3
1

:,
 v, 

1
6

1
0

0
 

2
0

0
5

 
1

0
 

1
1

 
6

5
 

4
6

3
9

W
 

6
2

1
2

 
5

4
3

2
0

N
 

5
4

6
7

4
 

8
'3

?9
N

 
4

2
6

4
N

 
4

5
1

7
W

 
3

7
 

7
9

3
o

N
 

3
4

 5
 5

',v
 

1
6

1
0

0
 

2
0

1
0

 
1

0
 

1
1

 
6

5
 

4
6

1
9

,.
 

6
3

1
8

 
5

4
 3

6
6

N
 

5
4

7
3

2
 

8
3

2
2

N
 

4
3

6
4

N
 

4
5

6
9

W
 

3
7

 
7

9
3

4
N

 
'3

63
41

: 
1

6
1

0
0 

2
0

1
5

 
1

0 
1

1
 

6
5

 
4

8
5

7W
 

6
2

5
0

 
'i

4
3

R
IN

 
5

4
7

'3
Q

 
R

3
2

7
N

 
4

lO
'i

N
 

4 
7
1
3

'.✓
 

3
7

 
7

9
3

1
N

 
3 

8
1

2
•·

 
1

6
1

0
0 

2
0

2
0

 
1

0
 

1
1

 
6

5
 

51
C

5W
 

6
2

1
4

 
5

4
6

0
3N

 
5

4
0

5
5

 
8

3
3

0
N

 
3

9
0

4
N

 
4

8
3

5
W

 
3

7
 

7
9

2
6

N
 

3
q

4
 7

:J
 

1
6

1
0

0
 

2
0

2
5

 
1

0
 

1
1

 
6

5
 

5
1

5
9

W
 

6
C

0
1

 
c;

4 
7

J7
N

 
5

5
0

3
5

 
8

3
4

4
N

 
3

6
9

6
N

 
4

7
2

8
W

 
3

7
 

7
9

2
0

/J
 

4
1

2
 l

',i
 

1
6

1
0

0
 

2
0

 3
0

 
1

0
 

1
1

 
6

5
 

5
5

1
0

W
 

6
C

l4
 

'1
4

5
7

4
N

 
5

4
9

0
4

 
A

"l
4'

3N
 

3
4

3
4

N
 

4
9

3
6

W
 

3
7

 
7

9
1

4
/1

 
4

2
:,

4
.v

 
1

6
1

0
0 

2
0

3
5

 
1

0
 

1
1

 
6

5
 

5
5

:,
4

1
\ 

S
7

1
6

 
5

4
8

5
8

N
 

5
5

1
5

5
 

8
4

0
 3

N
 

3
2

0
5

~
: 

4
7

3
3

W
 

3
7

 
79

or
n 

4
4

2
4

',J 
1

6
1

0
0

 
2

0
4

0
 

1
0 

1
1

 
6

5
 

5 
4 

5 
8\

,J 
5

8
2

0
 

5
4

7
9

7
N

 
5

5
1

0
5

 
8

3
5

6
N

 
3

3
4

1
N

 
4

7
6

6
W

 
3

7
 

7
9

0
0

N
 

4
:, 

5 
31

/ 
1

6
1

0
0

 
2

0
4

5
 

1
0 

11
 

6
5

 
5

7
C

O
W

 
5

8
8

5
 

5
4

7
4

0
N

 
5

5
0

5
6

 
8

"l
5

2
N

 
3

2
0

5
N

 
4

9
3

6
W

 
3

7
 

7
8

5
5

N
 

4 
71

 7
,-J

 
1

6
1

0
0

 
2

0
5

0
 

1
0

 
11

 
6

5
 

5
8

1
8

W
 

5
9

0
4

 
5

4
8

6
°N

 
5

5
1

8
6

 
8

3
5

1
N

 
3

1
0

2
N

 
5

0
2

4
W

 
3

7
 

7
8

5
0

N
 

4
8

4
0

1
/ 

1'
6

1
0

0
 

2
0

5
5

 
1

0
 

1
1

 
6

5
 

6
1

0
 O

,!
 

5
7

0
4

 
5

5
1

1
2

N
 

5
5

4
0

6
 

8
4

0
5

N
 

2
7

6
5

N
 

4
9

8
9

W
 

3
7

 
7

8
4

5
N

 
S

00
2W

 
1

6
1

0
0

 
2

1
0

0
 

1
0

 
1

1
 

6
5

 
6

0
5

0
W

 
5

2
9

2
 

5
5

1
A

3
N

 
5

5
4

3
6

 
8

4
3

1
N

 
2

5
7

9
N

 
4

6
2

1
W

 
3

7
 

78
40

1'
. 

5
1

2
3

W
 

1
6

1
0

0 
2

1
0

5
 

1
0

 
1

1
 

6
5

 
6

1
1

3
W

 
5

2
7

8
 

5
5

ü
3

9
N

 
5

5
2

9
1

 
8

4
3

1
N

 
2

5
4

2
1

\ 
4

6
2

5
W

 
3

7
 

7
8

3
5

N
 

5
2

4
3

w
 

1
6

1
0

0 
2

1
1

0
 

1
0 

1
1

 
6

5
 

6
3

0
2W

 
5

3
2

1
 

5
5

0
9

C
N

 
5

5
3

4
6

 
A

42
9N

 
2

4
1

3
N

 
4

7
4

~
W

 
3

7
 

7
8

2
8

N
 

5
4

2
 

w
 

1
6

1
0

(;
 

2
1

1
5

 
1

0
 

1
1

 
6

5
 

6
4

4
6

1
\ 

5
3

1
5

 
5

5
1

1
U

N
 

5
5

3
6

6
 

8
4

2
9

N
 

2
2

6
6

N
 

4
8

0
 

W
 

-0
 

C
 

3
7

 
7

8
2

0
N

 
5 

5
4

 'j
 1/

 
1

6
1

0
0 

2
1

2
0

 
1

0
 

1
1

 
6

5
 

6
7

2
2

W
 

5
2

1
2

 
5

5
2

4
1

N
 

5
5

4
8

7
 

8
4

3
7

N
 

2
0

0
5

N
 

4
8

1
0

W
 

o:
; 

3
7 

7
8

1
2

N
 

5 
6 

5 
7 

VI
 

1
6

1
0

0 
2

1
2

5
 

1
0

 
1

1
 

6
5

 
6

8
1

0
W

 
5

2
0

6
 

5
5

4
4

3
N

 
5 

5
6

8
 7

 
8

4
3

8
N

 
1

9
3

5
1

\ 
4

8
3

3
W

 
r 

3
7

 
7

d
0

3
N

 
5

8
lv

W
 

1
6

1
0

0 
2

1
3

:J
 

1
0 

1
1

 
6

5
 

6
8

1
 H

i 
5

0
6

0
 

5
5

4
3

6
N

 
5

5
6

6
6

 
8

4
4

7
N

 
1

8
8

0
N

 
4

6
9

8
W

 
n 

3
7

 
7

7
5

4
N

 
59

20
..

.i
 

1
6

1
0

0
 

2
1

3
5

 
1

0
 

1
1

 
6

5
 

7
1

5
0W

 
4

9
1

0
 

5
5

5
2

0
N

 
5

5
7

3
7

 
8

4
5

7
N

 
1

5
3

JN
 

4
6

6
5

W
 

►
 

3
7

 
7

7
4

5
N

 
6

0
2

9
..

i 
1

6
1

0
0 

2
1

4
0

 
1

0
 

1
1

 
6

5
 

7 
41

3W
 

4
8

1
9

 
5

5
6

4
9

N
 

5
5

8
5

7
 

8
5

0
3

N
 

1
3

1
1

N
 

4
6

3
7

W
 

..., 
3

7
 

7
7

3
5

N
 

61
46

V
. 

1
6

1
0

0 
2

1
4

5
 

1
0

 
1

1
 

6
5

 
7

4
3

6
W

 
4

8
1

3
 

5
5

8
2

5
N

 
5

6
0

3
2

 
8

5
0

4
N

 
1

2
7

8
N

 
4

6
4

0
W

 
0 

3
7

 
7

7
 2

4
N

 
6

3
0

1
•'

 
1

6
1

0
0 

2
1

5
0

 
1

0
 

1
1

 
6

5
 

7
3

5
2

W
 

4
5

3
1

 
5

6
2

1
0

N
 

5
6

3
9

3
 

8
5

2
3

N
 

1
2

6
0

N
 

4
3

5
3

W
 

z 
3

7
 

7
7

1
3

N
 

6
4

1
3

,J
 

1
6

1
0

C
 

2
1

5
5

 
1

0
 

11
 

6
5

 
7

1
3

4
W

 
4

4
6

5
 

5
6

0
8

0
N

 
5

6
2

5
8

 
8

5
2

7
N

 
1

4
1

1
N

 
4

2
3

6
W

 
V

, 

3
7

 
7

7
0

2
N

 
6

5
2

5
W

 
1

6
1

C
O

 
2

2
0

0
 

1
0 

1
1

 
6

5
 

7
1

3
6

W
 

4
5

6
8

 
5

6
0

2
2

N
 

5
6

2
0

8
 

8
5

2
0

N
 

1
4

4
2

N
 

43
35

W
 

0 
3

8
 

7
7

4
3

N
 

6
8

0
0

W
 

1
5

0
0

0 
2

0
0

 
1

1
 

1
1

 
6

5
 

7
7

1
7

W
 

4
0

9
1

 
5

6
0

7
9

N
 

5
6

2
2

8
 

8
5

5
0

N
 

9
0

0
N

 
3

9
9

0
W

 
'•

 
3

8
 

7
8

0
1

N
 

6
7

5
1

W
 

1
5

0
0

0 
~

0
5

 
l 

1 
1

1
 

6
5

 
8

1
5

7
W

 
4

0
6

4
 

5
5

9
7

0
N

 
5

6
6

1
8

 
8

5
5

1
N

 
5

6
9

N
 

4
0

2
3

W
 

..., 
3

8
 

7
8

1
9

N
 

67
41

1-
, 

1
5

0
0

0
 

1
0

 
1

1
 

1
1

 
6

5
 

7
8

57
1\

 
3

9
8

0
 

5
5

9
1

6
N

 
5

6
 

5
8

 
8

5
5

6
N

 
7

6
3

N
 

3
9

0
6

W
 

:i
: 

3
8

 
7

8 
3 

91
\ 

6
7

3
U

A
 

1
5

0
0

0
 

2
1

5
 

1
1

 
1

1
 

6
5

 
8

ù
4

2
W

 
4

0
4

1
 

5
5

8
4

1
N

 
5

5
9

8
7

 
8

5
5

2
N

 
6

5
3

N
 

3
9

8
8

W
 

tT
l 

3
8

 
7

9
0

1
N

 
6 

ï 
16

..i
 

1
5

0
0

0
 

2
2

0
 

1
1

 
1

1
 

6
5

 
7

8
3

3
W

 
4

1
6

4
 

'i
5

7
9

2
N

 
5

5
9

4
7

 
8

5
4

4
N

 
8

2
7

N
 

4
0

8
1

1
\' 

0 
3

8
 

7
9

2
2

N
 

6
7

0
1

1
, 

1
5

0
0

0
 

2
2

5
 

l 
l 

11
 

6
5

 
7

9
5

7
W

 
4

0
6

9
 

5
'i

8
7

'l
N

 
5

6
0

2
7

 
8

5
5

0
N

 
7

1
0

N
 

4
0

0
6

'11 
0 

3
8

 
7

9
4

4
N

 
6

6
4

5
"
 

1
5

0
0

0
 

2
3

0
 

1
1

 
1

1
 

6
5

 
8

2
1

4
W

 
3

9
4

4
 

5
5

7
9

8
N

 
5

5
9

3
7

 
8

5
5

7
N

 
5

3
3

N
 

39
08

W
 

~
 

3
8

 
8

0
0

4
N

 
6

6
0

7
W

 
1

5
0

0
ù

 
2

3
5

 
1

1
 

1
1

 
6

5
 

8
1

1
0

W
 

3
8

2
5

 
5

'J
6

3
1

N
 

5
5

7
6

2
 

8
6

0
4

N
 

5
8

7
N

 
3

7
8

0
W

 
z 

3
8

 
8

0
2

4
N

 
6

5
2

6
1

/ 
1

5
0

0
0

 
2

4
0

 
1 

1 
1

1
 

6
5

 
7 

8 
3 

7v
l 

4
0

8
4

 
5

5
7

2
3

N
 

5
5

8
7

2
 

8
5

4
9

N
 

8
0

6
N

 
4

0
0

3
W

 
0 

3
8

 
8

0
4

4
N

 
6

4
4

2
1

1
 

1
5

0
0

0 
2

4
5

 
1 

l 
1

1
 

6
5

 
7

9
5

5
W

 
4

0
2

5
 

5
5

6
9

2
N

 
5

5
8

3
7

 
8

5
5

2
N

 
7

0
5r

l 
3

9
6

3
W

 
3

8
 

8
1

0
4

N
 

6
3

5
5

W
 

1
5

0
0

0
 

2
5

0
 

1 
1 

1
1

 
6

5
 

7
9

 2
8W

 
4

C
5

8
 

5
5

6
5

4
N

 
5

5
8

0
1

 
8

5
5

0
N

 
7

4
2

N
 

3
9

8
9

W
 

z 
3

8
 

8
1

2
3N

 
6

3
0

0
1

/ 
1

5
0

0
0

 
2

5
5

 
1 

1 
1

1
 

6
5

 
7

8
2

5
W

 
3

9
9

7
 

'i
5

6
8

4
N

 
5

5
8

2
7

 
8

5
5

4
N

 
8

0
3

1
\ 

3
9

1
6

W
 

0 
3

8
 

8
1

4
2

N
 

62
01

11
 

1
5

0
0

0
 

3
0

0 
1 

1 
1

1
 

6
5

 
7

8
5

4
W

 
3

9
6

2
 

5
5

6
9

1
N

 
5

5
8

3
1

 
8

5
5

6
N

 
7

6
3

N
 

3 
88

81
1 

tt
l 

3
8

 
8

2
0

1
N

 
60

57
.-

1 
1

5
0

0
J 

3:
J 

5 
1

1
 

1
1

 
6

5
 

7
8

5
4

W
 

3
9

2
9

 
5'

:>
62

3
N

 
5

5
7

6
1

 
8

5
5

8
N

 
7

5
6

N
 

3
8

5
6

w
 

V
, 

tT
l 

3
8

 
8

2
2

0
N

 
5

9
48

..i
 

1
4

8
0

0 
3

1
0 

1 
1 

1
1

 
6

5
 

7 
7 

3 
2W

 
4

0
0

8
 

5
5

5
2

5
N

 
5

5
6

6
9

 
8

5
5

2
N

 
8

6
5N

 
39

14
1'

.' 
::,:

, 
3

8
 

8
3

0
0

N
 

5
8

0
8

w
 

1
4

8
0

0
 

3
2

0
 

l 
1 

1
1

 
6

5
 

75
26

'1
1 

4
1

0
8

 
5

5
4

1
3

N
 

5
5

5
6

5
 

8
5

4
6

N
 

1
0

 3
 3

N
 

3
9

7
6

W
 

<
 

3
8

 
8

3
2

0
N

 
5 

7
1

1
 v.

 
1

4
8

0
0

 
3

2
5

 
1 

1 
1

1
 

6
5

 
7 

4 
5 

5
,:

 
3

9
8

1
 

5
5

3
8

7
N

 
5

5
5

2
9

 
8

5
5

3
N

 
1

0
3

6
N

 
3

8
4

4
v

l 
►
 

3
8

 
8

3
4

0
N

 
5

6
0

8
W

 
1

4
8

0
0

 
3

3
J 

1 
1 

11
 

6
5

 
7 

3 
5 

7
,, 

3
9

3
1

 
5

5
4

1
6

N
 

5
5

5
5

5
 

8
5

5
7

N
 

1
0

8
7

N
 

3
7

7
8

W
 

--
l 

3
8

 
8

4
0

0
N

 
5

4
5

8
w

 
1

4
8

0
0

 
3

3
5

 
l 

l 
1

1
 

6
5

 
7

3
1

6
W

 
3

9
3

6
 

5
5

4
4

6
N

 
5

5
5

8
5

 
8

5
5

6
N

 
1

1
3

3
N

 
3

7
7

ù
;i

 
0 

3
8

 
8

4
1

9
N

 
5 

3 
4

0
\,

 
1

4
8

0
0

 
'3

40
 

1 
l 

1 
1 

6
5

 
7 

2 
4 

e,1
 

3
8

6
9

 
5

5
4

:)
0

N
 

5
5

5
3

4
 

8
6

0
0

N
 

1
1

4
4

N
 

3
6

9
6

W
 

::,:
, -< 

3
8

 
8

4
3

9
N

 
5

2
0

0
W

 
1

4
8

0
0 

3
4

5
 

l 
1 

1 
l 

6
5

 
7

1
1

 l
W

 
3

7
3

9
 

'i
5

3
S

4
N

 
5

5
5

1
0

 
8

6
0

8
N

 
1

2
0

6
/\

 
3

5
3

9
W

 
3

8
 

8
4

5
9

N
 

5
0

0
7

1
/ 

1
4

8
0

0 
3

5
0

 
1 

1 
1

1
 

6
5

 
6

9
2

0
w

 
3

7
8

6
 

5
5

4
2

1
N

 
5

5
5

5
0

 
8

6
0

6
N

 
1

3
3

6
N

 
3

5
4

2
W

 
3

8
 

8
5

1
8

N
 

4
7

5
8w

 
1

4
8

0
0 

3 
':> 

5 
1 

1 
1

1
 

6
5

 
6

9
.,

7
W

 
3

7
9

0 
5

5
4

6
6

N
 

5
5

5
9

5
 

8
6

0
5

N
 

1
3

5
1

N
 

3
5

4
1

W
 

3
8

 
8

5
 3

 8
/1

 
4

5
5

0
W

 
1

4
8

0
0

 
4

0
0

 
1

1
 

1
1

 
6

5
 

6
7

2
8

W
 

3
7

7
0

 
5

5
3

7
7

N
 

5
5

5
0

5
 

8
6

0
6

N
 

1
4

4
5

1
\ 

3
4

8
2

W
 

3
8

 
8

5
5

7
N

 
4

3
2

9
'11 

1
4

8
0

0
 

4'
.)

5 
1 

1 
1

1
 

6
5

 
3

8
6

0
 

5
5

4
9

1
N

 
5

5
6

2
5

 
8

6
0

 l
N

 
3

8
 

8
6

1
5

N
 

4
0

4
3

W
 

1
4

7
0

0 
4

1
0

 
1 

1 
1

1
 

6
5

 
3

7
4

4
 

5
5

5
4

3
N

 
5

5
6

6
9

 
8

6
0

9
N

 
3

8
 

8
6

3
3

N
 

37
39

'.-
J 

1
4

7
0

0 
4

1
5

 
1

1
 

11
 

6
5

 
3

7
5

6
 

5
5

5
1

2
N

 
5

5
6

3
9

 
8

6
0

8
N

 
3

8
 

8
6

5
0

N
 

3
4

0
 2

\v
 

1
4

7
0

0
 

4
2

0
 

1 
1 

1
1

 
6

5
 

3
6

3
1

 
5

5
5

"1
N

 
5

5
6

2
0

 
8

6
1

5
N

 
3

8
 

8
7

0
6

N
 

2
9

4
4

W
 

1
4

7
0

0
 

4
2

5
 

1 
1 

11
 

6
5

 
5

2
2

8
W

 
'3

4
9

5
 

5
5

5
7

9
N

 
5

5
6

8
9

 
8

6
2

4
N

 
2

1
2

9
N

 
2

7
7

2
W

 
3

8
 

8
7

2
0

/\
 

2
4

3
7

W
 

1
4

7
0

0 
4

3
0

 
1 

1 
1

1
 

6
5

 
4

8
5

4
W

 
3

4
0

6
 

5
5

6
3

0
N

 
5

5
7

3
4

 
8

6
3

0
N

 
2

2
3

9
1

\ 
2

5
6

6
W

 
3

8
 

8
7

3
4

N
 

1
8

2
9W

 
1

4
7

0
0

 
4

3
5

 
l 

l 
1

1
 

6
5

 
4

3
 3

5\
•,'

 
3

2
9

3
 

5
5

7
6

3
N

 
5

5
8

6
0

 
8

6
3

7
N

 
2

3
8

5
1

\ 
2

2
7

0
W

 
3

8
 

8
7

4
5

N
 

1
1

1
5

'11 
1

4
7

0
0

 
'•

4
0

 
1 

1 
1

1
 

6
5

 
3

7
1

5
W

 
3

4
5

1
 

5
5

7
4

2
N

 
5

5
8

4
9

 
8

6
2

7
N

 
2

7
4

7
N

 
2

0
8

9
v

l 
3

8
 

8
7

2
9

N
 

7
2

5
E

 
1

5
6

0
0

 
4

5
5

 
1 

1 
1

1
 

6
5

 
1

4
5

3
W

 
3

6
4

3
 

5
5

6
8

2
N

 
5

5
8

0
1

 
8

6
1

5
N

 
3

5
2

1
N

 
93

5W
 

3
8

 
8

6
3

6
N

 
1

4
4

5
E

 
1

6
5

0
0

 
5

1
0

 
1

1
 

1
1

 
6

5
 

1
3

 3
 5

\•:
 

4
1

2
0

 
5

5
5

9
6

N
 

5
5

7
4

9
 

8
5

4
6

N
 

4
0

0
51

\ 
96

8W
 

3
8

 
8

6
1

8
N

 
1

6
2

3
E

 
1

7
5

0
0 

5
1

5
 

1 
l 

1
1

 
6

5
 

81
81

-1
 

4
2

4
2

 
5

5
5

--
9

N
 

5
5

6
7

6
 

8
5

3
8

N
 

4
1

9
8

N
 

61
3W

 
3

8
 

8
5

5
9

N
 

1
7

4
6

E
 

1
7

5
0

0
 

5
2

0 
1 

1 
1

1
 

6
5

 
7

1
6

\\
 

4
3

4
5

 
5

5
4

6
1

N
 

5
5

6
3

 
8

5
3

1
N

 
4

3
1

0
N

 
54

9.
.,

 
,8

 
8

5
4

0
N

 
1

8
5

9
E

 
1

7
4

0
0 

5
2

5
 

1 
1 

1
1

 
6

5
 

5 
30

',J
 

4
5

0
7

 
5

5
4

3
3

N
 

5
5

6
1

6
 

8
5

2
1N

 
4

4
8

6
1

'. 
43

2W
 

3
8

 
8

5
2

0
N

 
2

0
2

2
E

 
1

7
4

0
0

 
5

3
0 

1 
l 

1
1

 
6

5
 

25
9W

 
4

6
9

0
 

5
5

3
2

6
N

 
5

5
5

2
5

 
8

5
0

9
N

 
4

6
8

4
N

 
24

4W
 

3
8

 
8

5
0

0
N

 
2

1
3

3
E

 
1

7
4

0
0 

5
3

5
 

1 
1 

11
 

6
5

 
4G

E
 

4
8

4
7

 
5

5
2

6
8

N
 

5
5

4
8

0
 

8
4

5
9

N
 

4
8

4
6

N
 

5
6

E
 

,8
 

8
4

3
9

N
 

2
2

3
6

E
 

1
7

4
0

0 
5

4
0

 
l 

1 
1

1
 

6
5

 
2

1
7

E
 

4
9

3
4

 
5

5
2

3
0

N
 

5
5

4
5

0
 

8
4

5
4

N
 

4
9

3
0

N
 

1
9

7
E

 
3

8
 

8
4

1
9

N
 

2
3

3
1

E
 

1
7

4
0

0
 

5
4

5
 

1 
l 

1
1

 
6

5
 

1 
ü 

3E
 

5
0

8
6

 
5

5
1

6
6

N
 

5
5

4
0

0
 

8
4

4
4

N
 

5
0

8
6

N
 

9
3

E
 

3
8

 
8

3
5

8
N

 
2

4
2

0
E

 
1

7
4

0
0 

5
5

0 
1

1
 

1
1

 
6

5
 

3
G

7
E

 
5

2
6

2
 

5
5

b
l4

N
 

5
5

3
6

5
 

8
4

3
3

N
 

5
2

5
4

N
 

2
8

6
E

 
3

8
 

8
3

3
9

N
 

2
4

5
8

E
 

1
7

4
0

0
 

5
5

5
 

1 
1 

1
1

 
6

5
 

3
3

6
E

 
5

5
3

8
 

5
5

 
57

N
 

5
5

3
3

5
 

8
4

1
5

N
 

5
5

2
8

1
\ 

3
4

8
E

 
3

8
 

A
3

1
9

N
 

2
5

3
3

E
 

1
7

4
0

0
 

6
0

0
 

1
1

 
1

1
 

6
5

 
4

1
6

E
 

5
5

5
4

 
5

4
9

2
9

N
 

5
5

2
1

0
 

8
4

1
4

N
 

5
5

3
9

N
 

4
l2

E
 

3
8

 
8

3
0

0
N

 
2

6
0

4
E

 
1

7
4

0
0 

6
:l

5
 

1
1

 
1

1
 

6
5

 
5

0
4

E
 

5
6

6
6

 
5

4
8

9
2

N
 

5
5

1
8

4
 

8
4

0
6

N
 

5
6

4
4

N
 

5
0

0
E

 
3

8
 

8
2

4
0

N
 

2
6

3
3

E
 

1
7

4
0

0
 

6
1

0
 

1
1

 
1

1
 

6
5

 
5

4
2

E
 

5
8

5
8

 
5

4
8

2
7

N
 

5
5

1
3

9 
8

3
5

4
N

 
5

8
2

9
N

 
5

8
1

E
 



...
. , .

. 
-
; 

Q
 

··
:-

1 
; 

••
 ;

 
!~

 
, ..

. -
'.

 
J

: 
~
~
 

w
. 
o

,.
r
 

::·
r:

~:
. 

;·
:.·

r;
;.

;~
 

;:
.-

: 
I 
~
 ':

 
1

/ 
<:
f:

':
I:

 -
~

;
,•

P
:-•

!;:
;:1

 
k

û
(,

.,~ 
----

-
~
 

-
. 

-
-

F
L

 
L

A
T

 
L

O
N

G
 

A
L

T
 

G
l1 

T
 

D
A

 
è-

10
 

YR
 

D
 

H
 

z 
F 

I 
X

 
y 

3
8

 
8

2
1

9
N

 
2

7
0

1
E

 
1

7
4

0
()

 
6

1
5

 
1 

1 
1

1
 

6
5

 
6

?.
6

E
 

5
9

7
4

 
5

4
7

7
0

N
 

5
5

1
0

4
 

8
3

4
7

N
 

5
9

3
6

N
 

6
6

9
E

 
3

8
 

8
1

5
8

N
 

2
7

2
6

E
 

1
7

4
0

0
 

6
2

0
 

1 
1 

1 
1 

6
5

 
7-

.:S
E

 
6

1
1

7
 

':>
46

12
N

 
5

4
9

5
3

 
8

3
3

7
N

 
6

0
6

9
N

 
7

6
0

E
 

3 
8 

8
1

3
7

N
 

2
7

4
8

E
 

1
7

4
0

0
 

6
2

5
 

1
1

 
11

 
6

5
 

7
0

6
E

 
6

2
2

2
 

5
4

5
9

0
N

 
5

4
9

4
3

 
8

3
3

0
N

 
6

1
7

4
N

 
7

6
9

E
 

3
8

 
81

16
1'

. 
2

8
0

 
E

 
1

7
4

0
0 

6
3

:J
 

1 
1 

1
1

 
6

5
 

7 
2 

3E
 

6
3

2
2

 
5

4
5

8
9

N
 

5
4

9
5

4
 

8
3

2
4

N
 

6
2

7
0

N
 

8 
l 

3
t. 

3
8

 
8

0
5

5
N

 
? 

P
l 

I 
E

 
1

7
4

0
0 

6
3

5
 

1 
l 

1
1

 
6

5
 

8
2

0
E

 
6

5
8

C
 

5
4

5
1

2
N

 
5

4
9

0
8

 
8

3
0

7
N

 
6

5
1

1
N

 
9

5
4

E
 

3
8

 
8

0
3

4
N

 
2

8
2

2
E

 
1

7
4

C
O

 
6

4
0

 
1 

l 
1

1
 

6
5

 
8

2
9

E
 

6
6

8
3

 
5

4
4

8
9

N
 

5
4

8
9

8
 

8
3

0
0

N
 

6
6

1
0

N
 

9
8

6
E

 
3

8
 

8
0

1
3

N
 

2
8

3
4

E
 

1
7

4
0

0
 

6
4

5
 

l 
l 

1
1

 
6

5
 

8
3

8
E

 
6

9
4

0
 

5
4

3
6

7
N

 
5

4
8

0
8

 
8

2
4

4
N

 
6

8
6

1
N

 
1

0
4

1
E

 
3

8
 

7
9

5
1

N
 

2
8

4
5

t.
 

1
7

4
0

0
 

6
5

0
 

l 
1 

1
1

 
6

5
 

8
4

9
[ 

7
0

5
9

 
5

4
3

3
6

N
 

5
4

7
9

3
 

8
2

3
6

N
 

6
9

7
6

N
 

1
0

8
2

t.
 

3
8

 
7

9
3

0
N

 
2

8
4

1
E

 
1

7
4

0
0

 
6

5
5

 
1 

1 
11

 
6

5
 

8
0

9
E

 
7

2
4

4
 

5
4

1
7

6
N

 
5

4
6

5
8

 
8

2
2

3
N

 
7

1
7

0
N

 
1

0
2

7
E

 
3

8
 

7
9

0
9

N
 

2
8

3
8

E
 

1
7

4
0

0
 

7
0

0
 

1 
l 

1
1

 
6

5
 

8
4

7
E

 
7

2
7

3
 

5
4

û
8

C
N

 
5

4
5

6
7

 
8

2
2

0
N

 
7

1
8

7
N

 
1

1
1

 O
E 

3
8

 
7

8
4

7
N

 
2

8
3

5
E

 
1

7
4

0
0

 
7

0
5

 
1 

1 
1

1
 

6
5

 
8

1
9

[ 
7

4
7

2
 

5
3

9
8

7
N

 
5

4
5

0
2

 
8

2
0

7
N

 
7

3
9

4
N

 
1

0
8

0
E

 
3

8
 

7
8

2
6

N
 

2
8

3
2

E
 

1
7

4
0

0
 

7
1

0
 

1
1

 
1

1
 

6
5

 
8

3
9

E
 

7
5

2
1

 
5

3
9

3
5

N
 

5
4

4
5

7
 

8
2

0
4

N
 

7
4

3
6

N
 

1
1

3
2

E
 

3
8

 
7

8
0

5
N

 
2

8
3

1
E

 
1

7
4

0
0

 
7

1
5

 
1

1
 

1
1

 
6

5
 

8
4

3
E

 
7

7
1

0
 

5
3

9
-,

3
N

 
5

4
4

5
2

 
8

1
5

2
N

 
7

6
2

1
N

 
1

1
6

8
E

 
3

8
 

7
7

4
3

N
 

2
A

3
0

E
 

1
7

4
0

0
 

7
2

0
 

1 
1 

1
1

 
6

5
 

83
31

'"
 

7
8

9
5

 
5

3
7

6
6

N
 

5
4

3
4

2
 

8
1

3
9

N
 

7
8

0
7

N
 

1
1

7
4

E
 

3
8

 
7

7
2

2
N

 
2

8
2

9
E

 
1

7
4

0
0

 
7

2
5

 
l 

1 
1

1
 

6
5

 
6

3
6

E
 

7
9

6
8

 
5

3
6

4
8

N
 

5
4

2
3

7
 

8
1

3
3

N
 

7
8

7
9

N
 

1
1

9
2

E
 

3
8

 
7

7
0

0
N

 
2

8
2

9
E

 
1

7
4

0
0

 
7

3
0

 
1 

1 
1

1
 

6
5

 
8

2
8

E
 

8
0

9
6

 
5

3
6

1
4

N
 

5
4

2
2

2
 

8
1

2
5

N
 

8
0

0
7

"'
 

1
1

9
3

E
 

3
8

 
7

6
3

9
N

 
2

8
2

9
E

 
1

7
4

0
0

 
7

3
5

 
1 

1 
1

1
 

6
5

 
8

1
9

E
 

8
3

0
7

 
5

3
5

0
6

N
 

5
4

1
4

7
 

8
1

1
0N

 
8

2
2

0
"'

 
1

2
0

2
E

 
3

8
 

7
6

1
7

N
 

2
8

2
8

E
 

1
7

4
0

0 
7

4
0

 
1 

1 
1

1
 

6
5

 
8

3
6

E
 

8
3

9
C

 
5

3
4

v
2

N
 

5
4

0
5

7
 

8
1

0
4

N
 

8
2

9
6

N
 

1
2

5
5

E
 

3
8

 
7

5
5

5
N

 
2

8
2

9
E

 
1

7
3

0
0 

7
4

5
 

1
1

 
1

1
 

6
5

 
8

2
2

E
 

8
5

4
1

 
5

3
3

1
1

N
 

5
3

9
9

1
 

8
0

5
4

N
 

8
4

5
0

N
 

1
2

4
2

E
 

3
8

 
7

5
3

2
N

 
2

8
3

1
E

 
1

7
3

0
0

 
7

5
0 

1 
1 

1
1

 
6

5
 

8
4

6
E

 
8

7
0

1
 

5
3

2
3

5
N

 
5

3
9

4
1

 
8

0
4

3
N

 
8

5
9

9
N

 
1

3
2

7
E

 
3

8
 

7
5

1
0

N
 

2
8

3
2

E
 

1
7

3
0

0 
7

5
5

 
l 

1 
1

1
 

6
5

 
8

1
5

E
 

8
8

4
4

 
5

3
1

4
0

N
 

5
3

8
7

1
 

8
0

3
3

N
 

8
7

5
3

"'
 

1
2

7
0E

 
V

l 
C

 
3

8
 

7
4

4
7

N
 

2
8

3
3

E
 

1
7

3
0

0 
8

0
0

 
1 

l 
11

 
6

5
 

9
2

0
E

 
9

C
4

6
 

5
3

0
5

C
N

 
5

3
8

1
6

 
8

C
l 

9
"'

 
8

9
2

6
N

 
1

4
6

8
E

 
;o

 
3

8
 

7
4

2
5

N
 

2
8

3
3

E
 

1
7

3
0

0
 

8
0

5
 

1 
1 

1
1

 
6

5
 

8
2

8
E

 
9

1
5

2
 

5
2

9
5

6
N

 
5

3
7

4
1

 
8

0
1

2
N

 
9

0
5

2
N

 
1

3
4

7
E

 
<

 
3

8
 

7
4

0
3

N
 

2
8

 '1
4E

 
1

7
3

0
0

 
8

1
0

 
1 

1 
1

1
 

6
5

 
8

3
9

E
 

9
3

0
2

 
5

2
8

3
3

N
 

5
3

6
4

5
 

8
0

0
1

N
 

9
1

9
7N

 
1

4
0

0
E

 
~
 

3
8

 
7

3
4

1
N

 
2

8
3

7
E

 
1

7
3

0
0

 
8

1
5

 
1

1
 

1
1

 
6

5
 

9
2

 3
E

 
9

5
7

2
 

5
2

6
9

8
N

 
5

3
5

6
1

 
7

9
4

2
N

 
9

4
4

4
N

 
1

5
6

1
E

 
-<

 
3

8
 

7
3

1
8

N
 

2
8

4
0

E
 

1
7

3
0

0
 

A
20

 
1 

l 
1

1
 

6
5

 
9

J8
E

 
9

6
5

2
 

5
2

6
4

2
N

 
5

3
5

2
0

 
7

9
3

7
N

 
9

5
3

0
N

 
1

5
3

2
E

 
0 

3
8

 
7

2
5

6
N

 
2

8
4

3
E

 
1

7
3

0
0 

8
2

5
 

1 
1 

1
1

 
6

5
 

8
J

5
E

 
9

7
1

9
 

5
2

5
6

9
N

 
5

3
4

6
0

 
7

9
3

1
N

 
9

6
2

3
1

', 
l3

6
8

E
 

3
8

 
7

2
3

3
N

 
2

8
4

6
E

 
1

7
3

0
0 

8
3

0
 

1
1

 
l 

l 
6

5
 

8
0

8
E

 
9

8
5

2
 

5
2

4
6

8
N

 
5

3
3

8
5

 
7

9
2

2
N

 
9 

7 
5 

31
'. 

1
3

9
3

E
 

-1
 

3
8

 
7

2
1

0
N

 
2

8
4

8
1

: 
1

7
3

0
0

 
8

3
5

 
1 

l 
1

1
 

6
5

 
8

2
7

E
 

1
0

0
4

4 
5

2
3

8
6

N
 

5
3

3
4

0
 

7
9

0
9

N
 

9
9

3
5

N
 

1
4

 7
7

E
 

:r:
 

3
8

 
7

1
4

 7
1'.

 
2

8
5

1
E

 
1

7
3

0
0 

8
4

0
 

1 
1 

1
1

 
6

5
 

8
3

C
E

 
1

0
1

7
3

 
5

2
2

9
4

N
 

5
3

2
7

5
 

7
9

0
0N

 
1

0
0

6
1

1'. 
1

5
0

3
E

 
r:'

1 
3

8
 

7
1

2
3

N
 

2
8

5
3

E
 

1
7

3
0

0 
8

4
5

 
l 

1 
1

1
 

6
5

 
7

2
5

E
 

1
0

3
1

3
 

5
2

1
9

5
N

 
5

3
2

0
4

 
7

8
4

9
N

 
1

0
2

2
7

1
'. 

1
3

3
2

E
 

z 
3

8
 

7
0

3
2

N
 

2
8

3
5

E
 

1
7

3
0

0
 

0
0

0
 

l 
1 

1
1

 
6

5
 

8
1

1
E

 
1

0
6

8
9

 
5

1
8

C
O

N
 

5
2

8
9

1
 

7
8

2
0

N
 

1
0

5
8

0
N

 
1

5
2

 3
t.

 
0 

3
8

 
7

0
0

7
N

 
2

6
0

2
E

 
1

6
5

0
0

 
9

1
5

 
1 

l 
1

1
 

6
5

 
7

J4
E

 
1

1
0

5
1

 
5

1
4

7
9

N
 

5
2

6
5

2
 

7
7

5
3

N
 

1
0

9
6

8
1

'. 
1

3
5

8
E

 
;o

 
3

8
 

7
0

0
2

N
 

2
4

5
6

E
 

1
6

0
0

0
 

9
2

0
 

1 
1 

1
1

 
6

5
 

5
4

 S
E

 
]1

1
4

6
 

5
J3

3
2

N
 

5
2

5
2

8
 

7
7

4
5

N
 

1
1

0
8

9
N

 
1

1
2

6
E

 
c:,

 
3

8
 

7
0

0
0

N
 

2
3

5
4

E
 

1
6

0
0

0 
0

2
5

 
1 

1 
1 

1 
6

5
 

51
 :J

E
 

1
1

C
2

7
 

5
1

2
9

6
N

 
5

2
4

6
7

 
7

7
5

2
N

 
1

0
9

8
2

N
 

9
9

3
E

 
ri

 
3

8
 

6
9

5
7

N
 

?
2

5
2

E
 

1
6

0
0

0 
9

3
0

 
l 

1 
1

1
 

6
5

 
4

3
?
E

 
1

0
'1

6
3

 
5

1
2

4
8

N
 

5
2

4
0

7
 

7
7

5
6

N
 

1
0

9
2

8
N

 
8

6
6

E
 

(
)
 

3
8

 
6

9
5

4
N

 
2

1
5

1
E

 
1

6
0

0
0

 
9

3
5

 
1

1
 

1
1

 
6

5
 

3
3

0
E

 
J
l

C
5

5 
5

1
1

7
6

N
 

5
2

3
5

7
 

7
7

4
9

N
 

1 
1

0
 3

4N
 

6
7

6
E

 
0 

3
8

 
6

9
5

0
N

 
2

0
5

0
E

 
1

6
0

0
0

 
9

4
0

 
1 

1 
1

1
 

6
5

 
3

3
1

E
 

1
1

0
0

0 
5

1
0

1
4

N
 

5
2

1
8

6
 

7
7

5
0

N
 

1
0

9
7

9
N

 
6

7
6

E
 

C
 

3 
8 

6
9

3
9

N
 

l0
5

8E
 

1
6

0
0

0 
91

,<
, 

1
1

 
1

1
 

6
5

 
2

3
4

E
 

1
0

8
8

2
 

5
0

8
9

2
N

 
5

2
0

4
2

 
7

7
5

6
"'

 
1

0
8

7
1

N
 

48
81

:. 
z 

3
8

 
6

9
2

7
N

 
1

9
0

6
E

 
1

6
0

0
0

 
9

5
0

 
1 

1 
1

1
 

6
5

 
l4

0
E

 
1

1
2

1
6

 
5

0
9

6
8

N
 

5
2

1
8

7
 

7
7

3
5

N
 

1
1

2
1

1
1

'. 
3

2
6

E
 

-1
 

3
8

 
6

9
1

6
N

 
1

8
1 

':>
E 

1
6

0
0

0
 

9
5

5
 

l 
l 

1
1

 
6

5
 

1
1

2
E

 
1

1
4

5
9

 
5

0
7

5
9

N
 

5
2

0
3

7
 

7
7

1
7

N
 

1
1

4
5

6
N

 
2

4
1

E
 

;o
 

3
8

 
6

9
0

4
N

 
1

7
2

6
E

 
1

6
0

0
0

 
1
0

0
0

 
1 

l 
1

1
 

6
5

 
1

3
0

E
 

1
1

4
6

2
 

5
0

7
1

9
N

 
5

1
9

9
8

 
7

7
1

6
N

 
1

1
4

5
8

N
 

2'
19

E
 

;;;
 

3
8

 
6

8
5

1
N

 
1

6
3

7
E

 
1

6
0

0
0

 
1
0

J
5

 
1 

l 
11

 
6

5
 

5
2

E
 

1
1

5
8

5
 

5
0

5
3

7
N

 
5

1
8

4
8

 
7

7
0

5
N

 
1

1
5

8
4

N
 

1 
7E

 
V

l 
3

8
 

6
8

2
9

N
 

1
6

0
0

E
 

1
6

0
0

0
 

l
J

lO
 

l 
1 

1
1

 
6

5
 

4
6

E
 

1
1

4
5

7
 

5
C

3
4

1
N

 
5

1
6

2
8

 
7

7
1

 l
N

 
1

1
4

5
6

1
', 

1
5

 3
t.

 
►
 

4
0

 
6

9
0

1
N

 
1

5
2

1
E

 
1

4
5

0
0 

1
5

0
0 

1
3

 
1 

l 
6

5
 

3 
32

\•
: 

1
1

4
9

2
 

5
0

6
C

9N
 

5
1

8
9

7
 

7
7

1
2

N
 

1
1

4
7

0
N

 
7

0
7

w
 

z 
4

0
 

6
9

1
3

N
 

1
4

4
2

t.
 

1
4

5
0

0
 

1
5

0
5

 
1

3
 

1
1

 
6

5
 

1
2

1
v! 

1
1

0
5

6
 

5
0

6
6

5
N

 
5

1
8

5
7

 
7

7
4

1
N

 
1

1
0

5
~

N
 

28
1W

 
c:

, 
4

0
 

6
9

2
5

N
 

l4
0

2
E

 
1

4
0

0
0

 
1

5
1

0 
l 

3 
1

1
 

6
5

 
14

9W
 

l 
1 

1
1

3
 

5
0

5
L. 

5N
 

5
1

7
1

3
 

7
7

3
5

N
 

1
1

1
0

7
N

 
3

5
1

 vl
 

-1
 

4
0

 
6

9
 3

 7
~

i 
1

3
2

1
E

 
1

4
5

0
0 

1
'>

1
5

 
1

3
 

11
 

6
5

 
32

9W
 

1
1

2
1

6
 

5
0

5
R

8
N

 
5

1
8

1
7

 
7

7
3

0
N

 
1

1
1

9
5

1
'. 

68
2W

 
::i

: 
4

0
 

6
9

4
9

N
 

1
2

3
9

E
 

1
4

5
0

0 
1

5
2

0
 

1
3 

1
1

 
6

5
 

3 
35

1-
J 

1
1

2
1

6
 

5
0

6
2

0
N

 
5

1
8

4
7

 
7

7
3

0N
 

1
1

1
9

4N
 

70
3W

 
{'

t1
 

t8 
7
0

0
1N

 
1

1
5

6
E

 
1

4
 5

0
0

 
1

5
2

5
 

1 
3 

1
1

 
6

5
 

4
1

3
W

 
ll

O
Ô

Ô
 

5
0

~
9

5
N

 
5

1
8

7
7

 
7

7
4

5
N

 
1

0
9

8
2

"-
~0

9W
 

C
l 

7
0

1
3

~
1 

1
1

1
2

E
 

1
4

5
0

0
 

1
5

3
0

 
1

3
 

1
1

 
6

5
 

41
4'

,1
 

1
0

9
 

5
0

 
81

.JN
 

5
1

9
3

7
 

7
7

5
3

N
 

1
0

8
7

0
1

', 
06

W
 

;o
 

4
0

 
7

0
2

5
N

 
1

0
2

7
E

 
1

4
5

0
0

 
1

5
3

5
 

1
3

 
1

1
 

6
5

 
5

2
 3

,,
 

1
0

9
4

4
 

5
0

7
1

9
N

 
5

1
8

8
6

 
7

7
4

9N
 

1
0

8
9

6
"-

1
0

2
7

w
 

{'
t1

 
4

0
 

7
0

3
5

N
 

9
3

9
E

 
1

4
5

0
0

 
1

5
4

0 
1

3
 

1
1

 
6

5
 

53
8W

 
l0

8
J

7 
5

0
8

9
7

N
 

5
2

0
3

2 
7

8
0

1
N

 
1

0
7

5
5

1'. 
1

0
6

2
w

 
{'

t1
 

4
0

 
7

0
5

6
N

 
8

0
0

E
 

1
4

5
0

0
 

1
5

5
0 

l 
3 

1
1

 
6

5
 

71
21

-/
 

1
0

7
9

5
 

5
0

9
1

C
N

 
5

2
0

4
2

 
7

8
0

2
N

 
1

0
7

1
0

N
 

1
3

 5
 3

\~
 

z r 
4

0
 

7
1

0
7

N
 

7
1

0
E

 
1

4
5

0
0 

1
5

5
5

 
1

3
 

1
1

 
6

5
 

8
0

 3
\o

i 
1

0
6

0
1 

5
0

8
8

5
N

 
5

1
9

7
8

 
7

8
1

4
N

 
1

0
4

9
7

N
 

1
4

8
4

,i
 

►
 

4
0

 
7

1
2

7
N

 
5

2
5

E
 

1
4

5
0

0
 

1
6

') 
5 

l 
3 

1
1

 
6

5
 

8
3

9
\.

/ 
1

0
5

6
5

 
5

1
0

1
0

N
 

5
2

0
9

3
 

7
8

1
8

N
 

1
0

4
4

5
"-

1
5

8
8

'1/ 
z 

4
0

 
7

1
3

7
N

 
4

3
2

E
 

1
4

5
0

0
 

1
6

1
0 

1
3

 
1

1
 

6
5

 
91

5W
 

10
1,

 1
2

 
5

1
C

8
7

N
 

5
2

1
3

8
 

7
8

2
9

N
 

1
0

2
1

m
 

1
6

7
3

W
 

c:
, 

4
0

 
7

1
4

7
N

 
3

3
7

E
 

1
4

5
0

0
 

1
6

1
5

 
1

3
 

1
1

 
6

5
 

1
0

1
0

w
 

1
C

3
5

8
 

5
1

1
5

5
N

 
5

2
1

9
3

 
7

8
3

3
N

 
1

0
1

9
5

N
 

1
8

2
8

W
 

V
l 

4
0

 
7

1
5

6
N

 
2

4
1

E
 

1
4

5
0

0 
1

6
2

0
 

1
3

 
1

1
 

6
5

 
1

0
18

W
 

1
C

2
6

0
 

5
1

2
11

0N
 

5
2

2
1

8
 

7
8

4
0N

 
1

0
0

9
5

N
 

1
8

3
3

W
 

{'
t1

 
4

0
 

7
2

0
5

N
 

l4
5

E
 

1
4

5
0

0
 

1
6

2
5

 
1

3
 

l 
l 

6
5

 
1

1
3

8
W

 
1

0
2

0
9

 
5

1
2

1.
,J

N
 

5
2

2
0

8
 

7
8

4
3

N
 

9
9

9
9

N
 

2
0

5
9

W
 

►
 

4
0

 
7

2
1

4
N

 
5

0
E

 
1

4
5

0
0 

1
6

3
0

 
1

3
 

1
1

 
6

5
 

1
1

5
1

W
 

1
0

2
8

3
 

5
1

3
ù

3
N

 
5

2
3

2
3

 
7

8
4

0N
 

10
06

41
--

! 
2

1
1

2
W

 
4

0
 

7
2

2
2

N
 

5',
,J 

1
4

5
0

0
 

1
6

3
5

 
l 

3 
1

1
 

6
5

 
1

2
 5

 3
1-

. 
1

0
C

7
8

 
5

1
2

6
7

N
 

5
2

2
4

8
 

7
8

5
3N

 
9

8
2

4
N

 
2 

2
4

9
',/

 
4

0
 

7
2

3
0

N
 

1
0

2W
 

1
4

5
0

C
 

16
4'

.J
 

1
3

 
1

1
 

6
5

 
1

3
5

0
W

 
1

0
1

1
8

 
5

1
3

0
0

N
 

5
2

2
8

8
 

7
8

5
1

N
 

9
8

2
5

N
 

2
4

1
9

1 11 
4

0
 

7
2

3
8

N
 

1
5

9
,v

 
1

4
5

0
0 

1
6

4
5

 
1

3
 

1
1

 
6

5
 

1
4

5
3

W
 

l 
Q

;,,
3

4 
5

1
4

3
9

N
 

5
2

4
0

9
 

7
8

5
8

N
 

9
6

9
7

N
 

2 
5 

78
,-J

 
4

0
 

7
3

0
9

N
 

55
5'

11
 

1
6

0
0

0
 

1
7

0
5

 
1 

3 
1

1
 

6
5

 
1

7
5

6
W

 
9

6
4

7
 

5
1

5
9

5
N

 
5

2
4

8
9

 
7

9
2

5
N

 
9

1
7

8
N

 
2

9
7

1
W

 
4

0
 

7
3

1
6

N
 

65
7W

 
1

6
0

0
0

 
1

7
1

0 
l 

3 
11

 
6

5
 

19
11

1-
: 

9
7

1
2

 
5

1
5

8
3

N
 

5
2

4
9

0
 

7
9

2
0

N
 

9
1

6
7

N
 

3
2

0
7

,/
 

4
0

 
7

3
2

3
N

 
80

0W
 

1
6

0
0

0 
1

7
1

5
 

l 
3 

1
1

 
6

5
 

1
9

3
2

 \,
 

9
6

8
2

 
5

1
7

5
3

N
 

5
2

6
5

0
 

7
9

2
4

N
 

9
1

2
4

N
 

3
2

3
8

W
 

4
0

 
7

3
3

0
N

 
<l

03
W

 
1

6
0

0
0

 
1

7
2

0
 

1
3

 
1

1
 

6
5

 
2

0
2

 3
\,;

 
9

5
5

3
 

5
1

8
7

8
N

 
5

2
7

5
0

 
7

9
3

4
N

 
8

9
5

5
N

 
3

3
2

7
'"

 
4

0
 

7
3

 '3
6N

 
1

0
0

7
W

 
1

6
0

0
0

 
1

7
2

5
 

1
3

 
1

1
 

6
5

 
2

1
2

 3
W

 
9

3
4

4
 

5
1

8
6

5
N

 
5

2
7

0
0

 
7

9
4

7
N

 
8

7
0

1
N

 
34

07
.-

1 
4

0
 

7
3

4
3

N
 

ll
ll

W
 

1
6

0
0

0
 

1
7

3
0 

1
3

 
1

1
 

6
5

 
2

2
5

2
W

 
9

4
8

8
 

5
1

8
1

9
N

 
5

2
6

8
0

 
7

9
3

7
N

 
8

7
4

2
N

 
3

6
8

8
W

 
4

0
 

7
3

4
8

N
 

1
2

1
7

W
 

1
6

0
0

0
 

1
7

3
5

 
1

3
 

1
1

 
6

5
 

2
3

5
8

W
 

9
5

1
4

 
5

1
9

C
6

N
 

5 
2

7
 7

1 
7

9
3

7
N

 
8

6
9

4
N

 
3

8
6

6
W

 
4

0
 

7
3

5
4

N
 

1
3

2
3

W
 

1
6

0
0

0
 

1
7

4
0

 
1

3
 

1
1

 
6

5
 

2
4

2
9

W
 

9
,4

3
 

5
2

0
7

9
N

 
5

2
9

1
1

 
7

9
5

0
N

 
8

5
0

3
N

 
3 

8 
7

1
 'li

 
4

0
 

7
3

5
9

N
 

1
4

 '3
0

1 ,
/ 

1
6

0
0

0
 

1
7

4
5

 
1

3
 

1
1

 
6

5
 

2
6

0
0

\\
1 

9
2

7
9

 
5

2
1

8
3

N
 

5
3

0
0

1 
7

9
5

5
N

 
8

3
3

9
N

 
4

0
6

8
W

 
4

0
 

7
4

0
5

N
 

1
5

3
'\

W
 

1
6

0
0

0
 

1
7

5
0 

1
3

 
1

1
 

6
5

 
2 

6
4

 l
v

/ 
9

0
1

5
 

5
2

2
6

0
N

 
5

3
0

3
2

 
8

0
1

3
N

 
8

0
5

6
N

 
4

0
4

7
W

 
4

0
 

7
4

2
2

N
 

1
°2

2
w

 
1

6
0

0
0

 
1

8
0

5
 

1
3

 
1

1
 

6
5

 
3

0
1

3
W

 
8

9
0

7
 

5
2

2
7

3
N

 
5

3
0

2
6

 
8

0
2

0
N

 
76

96
1'

, 
4

4
8

4
W

 
4

0
 

7
4

2
5

N
 

20
3'

3W
 

1
6

0
0

0 
1

8
1

0
 

l 
3 

1
1

 
6

5
 

3
2

0
9

W
 

8
7

5
3

 
5

2
5

ù
6

N
 

5
3

2
3

1
 

8
0

3
2

N
 

7
4

1
0

N
 

4
6

5
8

W
 

4
0

 
7

4
2

7
N

 
2

1
4

2
W

 
1

6
0

0
0

 
1

8
1

5
 

1
3

 
1

1
 

6
5

 
32

59
1,

; 
8

6
4

1
 

5
2

6
2

7
N

 
5

3
3

3
1

 
8

0
4

1
N

 
7

2
4

8
N

 
4 

7
0

5
W

 
4

0
 

7
4

2
8N

 
2 

2 
51

 ',/
 

1
6

0
0

0
 

1
8

2
0 

l 
3 

1
1

 
6

5
 

3 
3 

5 
61

-! 
8

6
7

2
 

5 
2 

7 
5 

3N
 

5
3

4
6

1
 

8
0

4
0

N
 

7
1

9
6

N
 

4
8

4
1

W
 

°' 
4

0
 

7
4

3
0

N
 

24
00

'W
 

1
6

0
0

0
 

1
8

2
5

 
1

3
 

1
1

 
6

5
 

3
3

1
0

W
 

8
5

0
6

 
5

2
8

7
1

N
 

5
3

5
5

1
 

8
0

5
2

N
 

7
1

2
1

N
 

4
6

5
3

W
 

w
 



FL
 

LA
T 

LO
rsi

G
 

A
LT

 
GM

T 
D

A
 

M
O 

YR
 

D
 

H
 

z 
F 

1 
X

 
y 

°' 
4

0
 

7
4

3
0

N
 

25
09

W
 

1
5

9
0

0
 

1
8

3
0

 
1

3
 

11
 

6
5

 
35

08
W

 
8

4
9

8
 

5
2

6
9

9
N

 
5

3
3

8
0

 
8

0
5

0
N

 
6

9
5

0
N

 
48

90
1•

: 
.jS

. 

4
0

 
7

4
3

2
N

 
28

35
W

 
1

5
9

0
0

 
1

8
4

5
 

1
3

 
11

 
6

5
 

38
57

W
 

8
4

5
9

 
5

2
9

4
5

N
 

5
3

6
1

6
 

8C
55

N
 

6
5

7
8

N
 

5
3

1
8

,:
 

4
0

 
7

4
3

2
N

 
29

42
W

 
1

5
9

0
0

 
1

8
5

0
 

1
3

 
11

 
6

5
 

39
47

W
 

8
3

1
6

 
5

3
1

6
5

N
 

5
3

8
1

2
 

8
1

0
7

N
 

6
3

9
1

N
 

53
22

W
 

4
0

 
7

4
3

1
N

 
30

50
W

 
1

5
9

0
0

 
1

8
5

5
 

1
3

 
11

 
6

5
 

40
00

W
 

8
1

8
3

 
5

3
2

8
6

N
 

5
3

9
1

1
 

8
1

1
6

N
 

6
2

6
8

N
 

52
60

W
 

4
0

 
7

4
3

1
N

 
31

57
W

 
1

5
9

0
0

 
1

9
0

0
 

1
3

 
1

1
 

6
5

 
4

1
3

 51
-1 

8
2

5
8

 
5

3
2

9
5

N
 

5
3

9
3

1
 

8
1

1
2

N
 

6
1

7
8

f\
 

54
81

;1
 

4
0

 
7

4
3

0
N

 
33

06
W

 
1

5
9

0
0

 
1

9
0

5
 

1
3

 
11

 
6

5
 

42
29

W
 

8
1

0
6

 
5

3
4

5
5

N
 

5
4

0
6

6
 

8
1

2
3

N
 

59
78

/\
! 

5
4

 7
 5'1

1 
4

0
 

7
4

2
8

N
 

34
20

W
 

1
5

9
0

0
 

1
9

1
0

 
1

3
 

11
 

6
5

 
42

55
W

 
8

C
2

4
 

5
3

5
5

4
N

 
5

4
1

5
2

 
8

1
2

9
N

 
5

8
7

6
"'

 
54

64
W

 
4

0
 

7
4

2
6

N
 

35
33

W
 

1
5

9
0

0
 

1
9

1
5

 
1

3
 

11
 

6
5

 
43

51
W

 
7

9
1

2
 

5
3

6
0

 lN
 

5
4

1
8

2
 

8
1

3
6

N
 

5 
7

0
5

"'
 

54
81

W
 

4
0

 
7

4
2

3
N

 
36

47
W

 
1

5
9

0
0

 
1

9
2

0
 

1
3

 
11

 
6

5
 

45
29

W
 

7
8

4
1

 
5

3
6

9
2

N
 

5
4

2
6

2
 

8
1

4
1

N
 

5
4

9
8

N
 

55
91

W
 

4
0

 
7

4
2

0
N

 
3

7
5

9
;1

 
1

5
9

0
0

 
1

9
2

5
 

1
3

 
11

 
6

5
 

45
59

W
 

7
8

1
C

 
5

3
7

8
7

N
 

5
4

3
5

2
 

8
1

4
4

N
 

5
4

2
8

N
 

56
16

W
 

4
0

 
7

4
1

7
N

 
39

12
W

 
1

5
9

0
0

 
1

9
3

0
 

1
3

 
11

 
6

5
 

46
44

\o
i 

7
5

9
7

 
5

3
8

1
4

N
 

5
4

3
4

7
 

8
1

5
8

N
 

5
2

0
7

N
 

55
32

W
 

4
0

 
7

4
1

3
N

 
40

23
W

 
1

5
9

0
0

 
1

9
3

5
 

1
3

 
11

 
6

5
 

48
56

W
 

7
4

7
8

 
5

3
8

7
6

N
 

5
4

3
9

2
 

8
2

0
6

N
 

4
9

1
3

N
 

56
37

W
 

4
0

 
7

4
0

9
N

 
41

34
W

 
1

5
9

0
0

 
1

9
4

0
 

1
3

 
11

 
6

5
 

49
22

W
 

7
5

6
4

 
5

3
9

5
4

N
 

5
4

4
8

1
 

8
2

0
1

N
 

4
9

2
5

f\
 

57
41

W
 

4
0

 
7

4
0

4
N

 
42

43
W

 
1

5
9

0
0

 
1

9
4

5
 

13
 

11
 

6
5

 
49

56
W

 
7

5
1

0
 

5
4

1
6

4
N

 
5

4
6

8
2

 
8

2
0

6
N

 
4

8
 3

4N
 

57
47

W
 

4
0

 
7

4
0

0
N

 
43

48
W

 
1

5
9

0
0

 
1

9
5

0
 

1
3

 
11

 
6

5
 

50
54

W
 

7
4

4
8

 
5

4
2

2
3

N
 

5
4

7
3

3
 

8
2

1
1

N
 

4
6

9
6

N
 

57
80

W
 

4
0

 
7

3
5

5
N

 
44

52
W

 
1

5
9

0
0

 
1

9
5

5
 

1
3

 
11

 
6

5
 

52
31

W
 

7
2

3
4

 
5

4
3

5
4

N
 

5
4

8
3

3
 

8
2

2
5

N
 

4
4

0
1

1
\ 

57
41

W
 

4
0

 
7

3
4

9
N

 
4 

5 
5 

5\-
1 

1
5

9
0

0
 

2
0

0
0

 
1

3
 

11
 

6
5

 
52

47
W

 
7

2
5

6
 

5
4

4
5

2
N

 
5

4
9

3
3

 
8

2
2

5
N

 
4

3
8

9
" 

5
7

7
8

1 1/
 

4
0

 
7

3
4

4
N

 
46

58
W

 
1

5
9

0
0

 
2

0
0

5
 

1
3

 
1

1
 

6
5

 
52

48
W

 
7

1
2

8
 

5
4

6
2

5
N

 
5

5
C

88
 

8
2

3
4

N
 

4
3

1
0

N
 

56
77

W
 

4
0

 
7

3
3

8
N

 
48

00
W

 
1

5
9

0
0

 
2

0
1

0
 

1
3

 
11

 
6

5
 

53
01

W
 

7
1

8
6

 
5

4
6

3
2

N
 

5
5

1
0

3
 

8
2

3
0

N
 

4
3

2
2

N
 

57
41

W
 

4
0

 
7

3
3

2
N

 
49

05
W

 
1

5
9

0
0

 
2

0
1

5
 

1
3

 
11

 
6

5
 

53
51

W
 

7
0

2
3

 
5

4
6

7
4

N
 

5
5

1
2

4
 

8
2

4
1

N
 

4
l4

?
N

 
56

71
W

 
4

0
 

7
3

2
5

N
 

50
09

W
 

1
5

9
0

0
 

2
0

2
0

 
1

3
 

11
 

6
5

 
5

5
0

0
W

 
6

9
6

9
 

5
4

7
8

2
N

 
5

5
2

2
3

 
8

2
4

5
N

 
3

9
9

7
N

 
57

10
W

 
4

0
 

7
3

1
8

N
 

51
13

W
 

1
5

9
0

0
 

2
0

2
5

 
1

3
 

1
1

 
6

5
 

5 
61

 5
 vl 

6
9

0
4

 
54

77
U

N
 

5
5

2
0

3
 

8
2

4
9

N
 

3
8

3
6

N
 

57
41

W
 

4
0

 
7

3
1

0
N

 
52

15
W

 
1

5
9

0
0

 
2

0
3

0
 

1
3

 
11

 
6

5
 

55
47

W
 

6
8

0
9

 
5

4
8

3
3

N
 

5
5

2
5

4
 

8
2

5
5

N
 

3
8

2
8

"'
 

56
31

W
 

4
0

 
7

3
0

2
N

 
53

19
W

 
1

5
9

0
0

 
2

0
3

5
 

1
3

 
11

 
6

5
 

57
57

W
 

6
8

8
1

 
5

4
9

5
4

N
 

5
5

3
8

3
 

8
2

5
2

N
 

3
6

5
1

N
 

5
8

3
3

w
 

..., 
4

0
 

7
2

5
3

N
 

54
22

W
 

1
5

9
0

0
 

2
0

4
0

 
1

3
 

11
 

6
5

 
58

34
W

 
6

8
2

0
 

5
5

1
6

5
N

 
5

5
5

8
5

 
8

2
5

7
N

 
3

5
5

7
N

 
58

19
W

 
C

 
c:

, 
4

0
 

7
2

4
5

N
 

55
23

W
 

1
5

9
0

0
 

2
0

4
5

 
1

3
 

11
 

6
5

 
57

24
W

 
6

7
2

4
 

5
5

2
6

7
N

 
5

5
6

7
4

 
8

3
0

4
N

 
3

6
2

3
N

 
56

64
W

 
r 

4
0

 
7

2
0

6
N

 
56

59
W

 
1

5
9

0
0

 
2

1
0

0
 

1
3

 
11

 
6

5
 

61
07

W
 

6
5

6
4

 
5

5
3

6
3

N
 

5
5

7
5

1
 

8
3

1
4

N
 

3
1

7
0

f\
 

57
47

W
 

ri
 

4
0

 
7

1
5

3
N

 
57

23
W

 
1

5
9

0
0

 
2

1
0

5
 

1
3

 
11

 
6

5
 

59
14

W
 

6
6

0
3

 
5

5
5

2
3

N
 

5
5

9
1

5
 

8
3

1
3

N
 

3
3

7
8

N
 

56
73

W
 

)>
 

4
0

 
7

1
3

9
N

 
57

46
W

 
1

5
9

0
0

 
2

1
1

0
 

1
3

 
11

 
6

5
 

59
56

W
 

6
7

1
0

 
5

5
6

1
2

N
 

5
6

0
1

5
 

8
3

0
7

N
 

3
3

6
2

N
 

58
07

'1
/ 

..., 
4

0
 

7
1

2
4

N
 

58
10

W
 

1
5

9
0

0
 

2
1

1
5

 
1

3
 

11
 

6
5

 
59

52
W

 
6

7
5

1
 

5
5

5
5

5
N

 
5

'>
9

6
4

 
8

3
0

4
N

 
3

3
8

9
N

 
58

39
W

 
ô 

4
0

 
7

1
09

N
 

58
33

W
 

1
5

9
0

0
 

2
1

2
0

 
1

3
 

11
 

6
5

 
6

0U
5W

 
6

6
5

6
 

5
5

6
4

3
N

 
5

6
0

3
9

 
8

3
1

1
N

 
3

3
1

9
N

 
57

69
W

 
z 

4
0

 
7

0
5

4
N

 
58

56
W

 
1

5
9

0
0

 
2

1
2

5
 

1
3

 
11

 
6

5
 

61
47

W
 

6
4

5
9

 
5

5
7

6
2

N
 

5
6

1
3

5
 

8
3

2
4

N
 

3
0

 5
 5,

-.. 
5

6
9

1
w

 
C

il 
4

0
 

7
0

3
9

N
 

59
18

W
 

1
5

9
0

0
 

2
1

3
0

 
1 

3 
11

 
6

5
 

6C
37

W
 

6
3

0
6

 
5

6
3

2
4

N
 

5
6

6
7

6
 

8
3

3
7

N
 

3
0

9
4

N
 

54
95

W
 

0 
4

0
 

7
0

2
4

N
 

59
40

W
 

1
5

9
0

0
 

2
1

3
5

 
1

3
 

11
 

6
5

 
5

7
4

 71
-1 

6
4

C
2

 
56

C
72

N
 

5
6

4
3

6
 

8
3

2
9

N
 

3
4

1
3

f\
 

54
17

W
 

'T
l 

4
0

 
7

0
0

8
N

 
6

0
0

jW
 

1
5

9
0

0
 

~
1

4
0

 
1

3
 

11
 

65
 

56
59

W
 

6
4

9
9

 
5

6
0

4
9

N
 

5
6

4
2

5
 

8
3

2
3

N
 

3 
54

11
'<

 
54

50
W

 
..., 

4
0

 
6

9
3

8
N

 
6

0
4

 
W

 
1

5
9

0
0

 
1

5
0

 
1

3
 

11
 

6
5

 
58

18
W

 
6

6
8

0
 

5
6

0
1

8
N

 
5

6
4

1
5

 
8

3
1

2
N

 
3

5
1

1
N

 
56

83
W

 
::i:

: 
4

0
 

6
9

0
6

N
 

61
25

W
 

1
5

9
0

0
 

2
2

0
0 

1
3

 
11

 
6

5
 

56
46

W
 

6
7

1
5

 
5

6
2

2
1

N
 

5
6

6
2

0
 

8
3

1
1

N
 

3
6

8
1

N
 

56
16

W
 

tT
l 

4
0

 
6

8
5

1
N

 
61

45
W

 
1

5
9

0
0 

2
2

0
5

 
1

3
 

11
 

6
5

 
5 

6
J6

 VI
 

6
8

1
3

 
5

6
2

3
5

N
 

5
6

6
4

6
 

8
3

0
6

N
 

3
8

0
0

N
 

56
55

W
 

0 
4

0
 

6
8

3
5

N
 

62
05

W
 

1
5

9
0

0
 

2
2

1
0

 
1

3
 

11
 

6
5

 
56

29
W

 
6

8
3

1
 

5
6

2
6

8
N

 
5

6
6

8
1

 
8

3
0

5
N

 
3

7
7

2
N

 
56

96
W

 
0 

4
0

 
6

8
0

4
N

 
63

01
1'

1 
1

5
9

0
0

 
2

2
2

0
 

1
3

 
11

 
6

5
 

55
12

W
 

6
8

8
9

 
5

6
3

6
7

N
 

5
6

7
8

7
 

8
3

0
2

N
 

3
9

3
1

N
 

56
57

;1
 

;(
 

4
0

 
6

7
4

8
N

 
6 

3 
2 

71
-1 

1
5

9
0

0
 

2
2

2
5

 
1

3
 

11
 

6
5

 
54

55
W

 
6

8
6

4
 

5
6

4
3

JN
 

5
6

8
4

6
 

8
3

0
4

N
 

3
9

4
5

N
 

56
17

W
 

z 
4

0
 

6
7

3
3

N
 

63
53

W
 

1
5

9
0

0
 

2
2

3
0

 
1

3
 

11
 

6
5

 
5 

5,
:: 

8W
 

6
9

2
7

 
5

6
4

4
8

N
 

5
6

8
7

2
 

8
3

0
0

N
 

3
9

6
0

N
 

56
84

W
 

ô 
4

0
 

6 
71

.9
N

 
64

13
W

 
1

5
9

0
0

 
2

2
3

5
 

1
3

 
11

 
6

5
 

55
23

W
 

6
8

7
1

 
5

6
6

v
lN

 
5

7
0

1
6

 
8

3
0

?N
 

3
9

0
4

"'
 

5
6

 5
 5W

 
4

0
 

6
7

0
4

N
 

64
32

W
 

1
5

9
0

0
 

2
2

4
0

 
1

3
 

11
 

6
5

 
54

40
1-

! 
6

9
8

7
 

5
6

9
6

6
N

 
5

7
3

9
2

 
8

3
0

0
N

 
4

0
4

0N
 

57
00

1•
/ 

z 
4

0
 

6
6

5
0

N
 

6
4

5
 lW

 
1

5
9

0
0

 
2

2
4

5
 

1
3

 
11

 
6

5
 

53
11

W
 

6
9

6
3

 
5

6
9

8
4

N
 

5
7

4
0

7
 

8
3

0
2

N
 

4
1

7
3

N
 

5 
5 

75
W

 
0 

4
0

 
6

6
3

5
N

 
6

5
1

0
',-I 

1
5

9
0

0 
2

2
5

0
 

1
3

 
11

 
6

5
 

5
1

4
 8>

'1 
7

0
4

3
 

5
7

1
1

5
N

 
5

7
5

4
7

 
8

2
5

8
N

 
4

3
5

5
N

 
55

35
W

 
t:,:

:, 
4

0
 

6
6

1
9

N
 

65
35

W
 

1
5

9
0

0
 

2
2

5
5

 
1

3
 

11
 

6
5

 
51

 3
 Ov

: 
71

G
5 

5
7

C
9

8
N

 
5

7
5

3
8

 
8

2
54

N
 

4
4

2
2

f\
 

5 
5

6
 l 

W
 

C
il t'l'1
 

4
0

 
6

6
0

2
N

 
66

00
W

 
1

5
9

0
0

 
2

3
0

0
 

1
3

 
11

 
6

5
 

5C
J2

7W
 

6
9

7
8

 
5

7
0

6
3

N
 

5
7

4
8

8
 

8
3

0
2

N
 

4
4

4
3

1
\ 

53
81

W
 

:;o
 

4
0

 
6

5
4

6
N

 
6

6
 2

0 
IV 

1
5

9
0

0
 

2
3

0
5

 
1

3
 

11
 

6
5

 
51

 C
 51

-: 
6

9
4

9
 

5
7

1
1

7
N

 
5

7
5

3
8

 
8

3
0

4
N

 
4

3
6

6
N

 
54

07
W

 
<

 
4

0
 

6
5

3
0

N
 

66
39

1-
1 

1
5

9
0

0
 

2
3

1
0 

1
3

 
11

 
6

5
 

50
17

W
 

7
0

1
6

 
5

7
2

2
5

N
 

5
7

6
5

4
 

8
3

0
1

N
 

44
93

,-
.. 

53
96

W
 

)>
 

4
0

 
6

5
1

4
N

 
66

57
W

 
1

5
9

0
0

 
2

3
1

5
 

1
3

 
11

 
6

5
 

4
q

5
9

w
 

7
1

5
3 

5
7

3
1

3
N

 
5

7
7

5
8

 
8

2
5

3
N

 
4

5
9

%
 

54
78

W
 

..., 
4

0
 

64
58

'-
J 

67
16

W
 

1
5

9
0

0
 

2
3

2
0

 
1

3
 

11
 

6
5

 
48

49
W

 
7

0
8

7
 

~
7

4
8

4
N

 
5

7
9

1
9

 
8

2
5

8
N

 
4

6
6

6
N

 
53

34
W

 
0 

4
0

 
6

1
1

5
N

 
64

28
W

 
1

2
0

0
0

 
1

0
0 

1
4

 
11

 
6

5
 

8
6

9
8

 
5

7
1

9
1

N
 

5
1

e4
 9

 
8

1
2

1N
 

:;o
 

4
0

 
6

1
0

3
N

 
64

19
1-

1 
1

2
0

0
0

 
1

0
5

 
1

4
 

11
 

6
5

 
9

1
6

1
 

5
7

2
1

C
N

 
5

7
0

3
9

 
8

0
5

4
N

 
..,:

 
4

0
 

6
0

5
1

N
 

64
11

W
 

1
2

o
g

o
 

1
1

0
 

1
4

 
11

 
6

5
 

9
2

7
6

 
5

7
1

6
1

N
 

5
7

9
0

9
 

8
0

4
7

N
 

4
0

 
6

0
3

9
N

 
64

03
1•

/ 
1

2
0

 
0 

1
1

5
 

1
4

 
11

 
6

5
 

9
4

4
9

 
5

7
1

2
3

N
 

5
7

8
9

9
 

8
0

3
6

N
 

4
0

 
6

0
2

5
N

 
63

55
W

 
1

2
0

0
0 

1
2

0
 

1
4

 
1 

l 
6

5
 

41
0 

71
-; 

9
4

9
6

 
5

7
1

1
C

N
 

5
7

8
9

4
 

8
0

3
4

N
 

7
1

5
4

"'
 

62
44

\-
1 

4
0

 
60

12
/\

! 
63

47
W

 
1

2
0

0
0

 
1

2
5

 
1

4
 

11
 

6
5

 
4

1
5

 4
\,,'

 
9

6
2

5
 

5
7

2
C

5
N

 
5

8
0

0
9

 
8

0
2

7
N

 
7

1
6

 5
/\!

 
64

27
W

 
4

0
 

5
9

5
8

N
 

63
39

W
 

1
2

0
0

0
 

1
3

0
 

1
4

 
11

 
6

5
 

40
52

W
 

9
7

3
5

 
5

7
0

2
4

N
 

5
7

8
4

9
 

8
0

1
9

N
 

7
3

6
2

N
 

63
70

W
 

4
0

 
5

9
4

5
N

 
6 

3
3

 l 
W

 
1

2
0

0
0

 
1

3
5

 
1

4
 

11
 

6
5

 
4

01
4W

' 
9

7
1

5
 

5
6

8
5

4
N

 
5

7
6

7
8

 
8

0
1

8
N

 
7

4
1

6
"'

 
62

76
W

 
4

0
 

5
9

3
1

N
 

63
24

W
 

1
2

0
0

0
 

1
4

0 
1

4
 

11
 

6
5

 
39

42
W

 
9

7
5

6
 

5
6

8
5

7N
 

5
7

6
8

8
 

8
0

1
6

N
 

7
5

0
7

f\
 

62
32

W
 

4
0

 
5

8
1

0
N

 
62

28
W

 
1

2
0

0
0

 
2

1
0

 
1

4
 

11
 

6
5

 
3

8
1)

51
'.' 

J 
:J 

5
0

4
 

5
6

5
8

3
N

 
5

7
5

5
0

 
7

9
2

9
N

 
8

2
6

H
. 

6
4

8
0

',i 
4

0
 

5
7

5
8

N
 

62
16

W
 

1
2

0
0

0
 

2
1

5
 

1
4

 
11

 
6

5
 

37
49

1'
1 

1
0

7
5

3
 

5
6

4
5

5
N

 
5

7
4

7
0

 
7

9
1

3
N

 
8

4
9

5
f\

 
65

92
W

 
4

0
 

5
7

4
7

N
 

62
04

W
 

1
2

0
0

0 
2

2
0

 
1

4
 

1
1

 
6

5
 

3 
74

91
·1

 
1

0
8

0
7

 
5

6
3

3
1

N
 

5
7

3
5

9
 

7
9

0
8

N
 

8
5

3
U

, 
66

26
W

 
4

0
 

5
7

3
5

N
 

61
52

W
 

1
2

0
0

0
 

2
2

5
 

1
4

 
11

 
6

5
 

36
38

\o
i 

1
1

1
0

7
 

5
6

3
6

6
N

 
5

7
4

4
9

 
7

8
5

1
N

 
8

9
1

2N
 

66
28

W
 

4
0

 
5

7
2

3
N

 
61

41
1-

1 
1

2
0

0
0

 
2

3
0

 
1

4
 

11
 

6
5

 
36

39
1\

 
1

1
2

3
9

 
5

6
2

7
8

N
 

5
7

3
0

0
 

7
8

4
2

N
 

9
0

16
N

 
6

7
1

0
w

 
4

0
 

5
7

1
2

N
 

61
29

W
 

1
2

0
0

0
 

2
3

5
 

1
4

 
11

 
6

5
 

36
28

W
 

1
1

3
1

5
 

5
6

1
5

üN
 

5
7

2
7

9
 

7
8

3
6

N
 

9
0

9
9

" 
67

26
W

 
4

0
 

57
00

M
 

6
1

1
8

1 1/
 

1
2

0
0

0
 

2
4

0
 

1
4

 
1

1
 

65
 

3 
51

2~
: 

11
5

1
9

 
5

5
9

6
6

N
 

5
7

1
3

9
 

7
8

2
2

N
 

9
4

1
4N

 
66

39
W

 
4

0
 

5
6

3
3

N
 

60
58

W
 

1
2

0
0

0
 

2
5

0
 

1
4

 
11

 
6

5
 

35
46

W
 

1
1

4
7

8
 

5
5

8
16

N
 

5
6

9
8

4
 

7
8

2
3

N
 

9
3

14
N

 
67

08
W

 
1 ,

0
 

5
6

2
0

N
 

60
48

W
 

1
2

0
0

0
 

2
5

5
 

1
4

 
11

 
6

5
 

36
01

W
 

1
1

8
0

9
 

5
5

6
5

9
N

 
5

6
8

9
8

 
7

8
0

1
N

 
9

5
5

1N
 

69
44

W
 

4
0

 
5

6
0

7
N

 
60

38
W

 
1

2
0

0
0

 
3

0
0

 
1

4
 

11
 

6
5

 
3

6
0

 5
1\

' 
11

9
8

2
 

:,
5

6
4

2
N

 
5

6
9

1
8

 
7

7
5

 lN
 

9
6

8
3

N
 

70
58

W
 

4
0

 
5

5
5

3
N

 
60

29
W

 
1

2
0

0
0

 
3

0
5

 
1

4
 

11
 

6
5

 
36

44
W

 
1

2
0

7
7

 
5

5
5

1
9

N
 

5
6

8
1

8
 

7
7

4
4

N
 

9
6

7
9

N
 

72
 2

3'
1/

 











THE EFFECf OF THE SOLAR CYCLE ON MAGNETIC 
ACTIVITY AT HIGH LATITUDES 

E.I. Loomer and G. Jansen vanBeek 

ABSTRACT : Magnetic activity was investigated for the period 1957 to 1966, using mean hourly ranges measured in the 
principal horizontal component at four Canadian magnetic observatories, and the 3-hourly range Ap. The maximum of 
magnetic activity was found to follow the solar activity maximum by about 2 years, occurring earliest in and north of the 
auroral zone. The maximum in each year occurred always in the auroral zone (Churchill). Enhancement of activity was 
greatest south of the zone (Meanook). A well defined summer maximum of activity was found in the polar cap (Resolute 
Bay) for ail years. The annual variation for most years at auroral and sub-auroral stations showed 2 main maxima, with 
the dominant maximum occurring in summer or autumn. The daytime maximum of the diurnal variation tended to occur 
about an hour earlier during quiet years. At Churchill and at Baker Lake, on the northern edge of the auroral zone, day
time and midnight peaks of activity were found to behave differently in the period from sunspot maximum to minimum, 
with midnight activity generally maximum about 2 years before sunspot minimum. Results seem to confirm Lassen's 
(1963) mode! of an auroral zone made up of three separate zones. 

RÉSUMÉ : Les auteurs ont étudié l'activité magnétique de 1957 à 1966, en utilisant les amplitudes horaires moyennes 
mesurées, suivant la principale composante horizontale, à quatre observatoires magnétiques canadiens, et l'amplitude 
trihoraire Ap. Ils ont constaté que l'agitation magnétique maximale suit l'activité solaire maximale d'environ deux ans, 
et que le phénomène se produit tout d'abord à l'intérieur et au nord de la zone aurorale. Chaque année, le maximum 
apparaît toujours à l'intérieur de la zone aurorale (Churchill). La hausse d'activité a été plus grande au sude de la zone 
(Meanook). Au cours de toutes les années, on a trouvé un maximum estival bien défini sur la calotte polaire (baie Resolute). 
Pour la plupart des années, la variation annuelle a atteint 2 maximums principaux aux stations aurorales et sous-aurorales, 
le maximum dominant se produisant en été ou en automne. Le maximum quotidien de la variation diurne tend à se pro
duire environ une heure plus tôt pendant des années calmes. À Churchill et Baker Lake, à la limite septentrionale de la 
zone aurorale, les pointes d'activité de jour et de minuit se sont comportées différemment au cours de la période entre le 
maximum et le minimum d'activité solaire, l'agitation magnétique de minuit étant au maximum environ deux ans avant 
l'apparition du minimum d'activité solaire. Les résultats semblent corroborer le modèle d'une zone aurorale composée de 
trois zones distinctes, dû à Lassen (1963). 

Introduction 

The last 11-year cycle of solar activity reached maxi
mum and minimum values in 1958 and 1964, respectively. 
Simultaneous hourly range data in the principal horizontal 
component measured from standard-run photographie 
magnetograms is now available for the years 1957 to 1966 
for the Resolute Bay, Baker Lake, Fort Churchill and 
Meanook observatories. The present paper will use this 
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data to investigate the effect of the change from maximum 
to minimum value of the 11-year cycle on the diurnal and 
seasonal patterns of irregular magnetic activity in high 
latitudes. 

The geographic and geomagnetic coordinates of the 
Canadian observatories used in this study together with 
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the principal horizontal component recorded at each 
station, are listed below: 

Principal 
Geographic Geomagnetic Horizontal 

Corn-
Lat. N. Long. W Lat. N Long. E ponent 

Resolute Bay 74.7 94.9 83 .1 287.7 y 

Baker Lake .... 64.3 96.0 73.9 314.8 X 

Fort Churchill . 58.8 94.1 68.8 322.5 X 

Meanook .. . 54.6 113.3 61.9 300.7 H 

The hourly range in the principal horizontal component 
was adopted in 1957 as a measure of irregular magnetic 
activity at Canadian auroral and polar-cap magnetic 
observatories. A physical interpretation of the use of the 
hourly range was given by Whitham, et al. (1960). The main 
features of the latitudinal distribution, the seasonal varia
tions and the diurnal variation of irregular magnetic activity 
in Canada as given by the hourly range index have been 
described by Whitham, et al. using four months of simulta
neous records from the IGY network of stations. Charac
teristics of irregular magnetic activity were investigated 
further by Loomer and Whitham (1963) using hourly range 
data in three orthogonal components for the year 1960 for 
five Canadian magnetic observatories. 

The choice of hourly ranges rather than the K-index, 
based on 3-hourly ranges, had been prompted by several 
considerations: the impossibility of choosing a value for the 
lower limit of K9 for polar stations which would give the 
standard K-index frequency distribution; the availability 
of hourly range data for Russian magnetic observatories 
located in comparable latitudes; the apparent advantage for 
reasons of precision of hourly as compared with 3-hourly 
indices; and the fact that activity measurements at high 
latitudes are contaminated scarcely at ail by the normal 
quiet-day variation. In re-examining these considerations 
at this time, it should be pointed out that Dr. Mayaud 
(1967) has since shown that it is in fact not feasible to 
represent the magnetic activity for the whole earth by one 
index, but that probably three indices are required: one 
each for polar, middle latitude and equatorial regions. 
In his extensive analysis of magnetic activity indices, Dr. 
Mayaud (1967) concludes that a 3-hourly index is sufficient 
for the global analysis of activity, but that in polar regions, 
the complexity of the phenomena necessitates the use of an 
hourly index for their study. The Berkeley meeting of 
IAGA later adopted a resolution calling for the measure
ment in two horizontal components of hourly ranges in 
10-gamma units at polar observatories, to be designated as 
Rx and Ry indices. Recently, in an unpublished work, 

Johannes Wilhjelm (1967) has pointed out that the Resolute 
Bay data averaged over a month are not affected by the 
diurnal variation of the field. The diurnal effect, if present, 
should show up clearly in the values Rx minus Ry computed 
for each hour. However, the observed differences in the 
mean daily variations of Rx and Ry (Loomer and Whitham, 
1963) cannot be explained by the phase difference in the 
diurnal variation of the X and Y field components. 

Magnetic Activity from 1957 to 1965 

As a preliminary to this investigation, the suitability 
of the hourly range as a high-latitude index of magnetic 
activity over an extended period was tested by comparison 
with Ap, the range index derived from Kp, which may be 
regarded as the standard. Unfortunately, a direct com
parison between the two indices over short periods of time 
is difficult, since the K-index is based on a 3-hourly range 
measurement. Furthermore, the distribution of quiet days 
is different in northern and middle latitude regions, and 
Kp (Ap) is based on data from middle latitude observatories, 
weighted to latitude 55° approximately. Also, Kp is charac
teristically maximum at the equinoxes (Bartels, 1963) 
whereas an outstanding feature of the seasonal variation 
of activity in the polar cap is a pronounced summer max
imum. However, by considering the variation of magnetic 
activity over a 10-year period, a valid comparison between 
the two indices should be possible. 

To eliminate the seasonal variation of activity, which 
is a fonction of the latitude of the station, 12-monthly 
running means were computed from the hourly ranges, 
meaned each month, at the four observatories, and from 
the Ap indices for each month for the period 1957-1966. 
These means are plotted in gammas in Figure 1, where 
1958.0 is the mean of the 12-month period beginning 
July 1957. 

The solar flux on 2800 megacycles, similarly meaned, 
is also shown on Figure 1, and is a measure of the over-all 
solar activity. Values of Ap and solar flux were read from 
the CRPL Bulletins. 

It is immediately obvious from Figure 1 that ail the 
features of the Ap curve are reflected closely in the hourly 
range curves for the four observa tories: in particular, all 
curves show a lag in the maximum of magnetic activity, 
which follows the solar activity maximum by 22 to 31 
months. Altogether, there are three well defined minima 
and maxima of magnetic activity. Ali range curves show a 
relatively small maximum at the time of greatest solar 
activity, Feb-Mar, 1958. The second and dominant max
imum in magnetic activity changes fonn fairly regularly 
with latitude, occurring 7 to 8 months earlier at stations 
in and north of the auroral zone: Sept-Oct, 1960 for Ap, 
Aug~Sept, 1960 for Meanook, Dec. 1959-Jan. 1960 for 
Churchill, Baker Lake and Resolute Bay. A third broad 
maximum occurred in 1963. This was most pronounced at 
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FIGURE 1. Magnetic activity corrected for seasonal (annual) variation, and smoothed solar activity, 1957 to 1966. 
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Churchill and Baker Lake. The first minimum was in 
1959.0 for Ap, Meanook and Churchill, and 2 months 
earlier at Baker Lake and Resolute Bay. A second minimum 
occurred at ail stations in Jan-Feb, 1962. The over-all 
minimum in magnetic activity was reached in May-June, 
1965, about 7 months after the solar cycle minimum. 

The smoothed values of the hourly ranges and Ap 
plotted in Figure I are very highly correlated. Table I gi~es 
the product moment correlation cœfficients r for the penod 
1958 to 1965 between Ap and the hourly ranges. The 
calculated values of S, the standard error in estimating 
mean hourly range values from Ap, are also shown. 

Table 1. Correlation between Ap and Hourly Ranges 

Meanook .. 

Baker Lake .......... ....... .. ..... ..... ....... . 

Resolute Bay .. .. ... ......... ..... ... ..... .. . 

r 

0 .985 

0.942 

0.980 

s 

3.6% 

3.8 

2.0 

The curve of smoothed solar flux measurements does 
not decrease smoothly from the maximum value in 1958, 
but has two inflection points which occur about 6 months 
before the well defined onset of two intervals of enhanced 
magnetic activity, each lasting about 3 years: 1959.0 - Jan/ 
Feb 1962, and Jan/Feb 1962 - May/June 1965. lt is prob
able that this correspondence is fortuitous, since an examina
tion of the unsmoothed solar flux data does not reveal any 
unusual features at these times. 

The distribution of magnetic activity with latitude was 
investigated for the years 1958 to 1965, using the 12-
monthly running means averaged for each year for each 
observatory and for Ap expressed in gammas. The graphs 
of the distribution for the years 1958, 1960, 1962 and 1965 
are reproduced here (Figure 2). The maximum in each year 
occurs always at Churchill, in the auroral zone. Activity 
was a maximum at ail stations in 1960, with the exception 
of Churchill where activity was 5% higher in 1959 than 
in 1960. An outstanding feature of the distribution curves 
is the great enhancement in activity at Meanook, south of 
the main auroral zone, in 1959 and 1960, resulting in a 
relatively large change in activity at Meanook from 
disturbed to quiet years, as is shown in the Table 2. 

Table 2. Mean Annual Activity Nonnalized to Year 1965 

Baker Resolute 
Ap Meanook Churchill Lake Bay 

1958 2.46 2.81 1.62 1.48 1.81 
1959 2.73 3. 34 1.87 1.64 2.00 
1960 2.94 3 .73 1. 78 1. 72 2.00 
1961 1.85 2 .34 1. 55 1.26 1.52 
1962 1.56 1.96 1.56 1.36 1.47 
1963 1.62 1.85 1.50 1.34 1.44 
1964 1.27 1.35 1.25 1.15 1.15 
1965 1.00 1.00 1.00 1.00 1.00 
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FIGURE 2. Distribution of magnetic activity with latitude for the years 
1958, 1960. 1962 and 1965. 

The enhancement of activity was minimum at Baker 
Lake, where the activity for the most disturbed year 1960 
was only 1. 72 times as great as in 1965. The pronounced 
enhancement of activity at Meanook, and also in Ap, 
could result from the movement of irregular activity to the 
south of the main auroral zone with increasing disturbance 
(Obayashi, 1959). The enhancement appeared in the data 
for IGY as a bifurcation of the zone of maximum magnetic 
activity (Whitham, et al., 1960) and corresponds to the 
outer zone of auroral occurrence, explicit near sunspot 
maximum only, discussed by Lassen (1963) and shown 
in Figure 10. As noted previously (Whitham, et al., 1960) 
the position of the principal maximum remains relatively 
constant for ail years considered. The relatively low ratios 
in and north of the main auroral zone reflect the high level 
of activity during quiet periods, and the low disturbed day 
to quiet day ratio of activity, inside the polar cap, relative 
to sub-auroral regions (Whitham, et al.). 

The variability of the magnetic activity may be ex
pressed as the sum of the differences without regard to sign. 
of successive 12-monthly running means. Variability curves 
for each of the observatories and for Ap for the years 1958 
to 1965 are shown in Figure 3. ln interpreting these curves 
it must be remembered that the seasonal variation has 
already been removed by the method of averaging. 

Ali stations show an increase in variability in 1964 
owing to the rapid decrease in activity during this year. 
Variability remains high at Churchill and Baker Lake for 
ail years. The change in variability is greatest for Meanook, 
where the ratio of maximum to minimum is about 6, and 
least in the auroral zone where the ratio is about 2. This 
result is to be expected from the frequent occurrence of 
magnetic activity during nominally quiet pèriods in the 
auroral zone. For the 8 years considered, the variability was 
12 gammas for Ap, 23 gammas for Meanook, 25 gammas for 
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FIGURE 3. Variability of magnetic activity and solar flux, 1958 to 1965. 

Churchill, 21 gammas for Baker Lake, and 13 gammas for 
Resolute Bay. The distribution of the variability of activity 
and the intensity of activity are thus quite similar, with 

maximum at Churchill in the auroral zone, and minima at 
the middle latitude station represented by Ap, and at 
Resolute inside the polar cap. 

The variability of the smoothed solar flux, calculated 
in a similar way, is also shown in Figure 3. The curve has 
a maximum in 1960, the year of maximum magnetic activity; 
if the unsmoothed data are used, the greatest values occur 

in 1957 and 1959, one year before and after the solar flux 
intensity maximum. 

Summary 

A comparison between the hourly ranges from four 
observatories and Ap bas confirmed that the hourly ranges 
can provide a satisfactory measure of activity at high lati-

tudes over an extended period of time, provided that the 
seasonal variation of magnetic activity is removed from 
the data. The hourly ranges used were representative of 
the polar cap, auroral and sub-auroral regions. ln ail cases, 
they correlated very highly with Ap. The magnetic activity 
maximum followed the solar maximum by about 2 years, 
and occurred earliest in and north of the auroral zone. 
The minimum of magnetic activity followed the solar 
minimum by about 7 months. The well defined intervals 
of enhanced !llagnetic activity followed inflection points 
on the smoothed solar flux curve by about 6 months. On 
the average, the intensity and variability of magnetic 
activity are greatest at Churchill, in the auroral zone, and 
least at Resolute Bay in the polar cap, and for Ap, which 
may be regarded as corresponding to a middle-latitude 
station at approximately 55°. 

The Seasonal Variation of Magnetic Activity for the Period 
1958-1965 

The seasonal variation was derived by subtracting 
from each 12-monthly running mean of magnetic activity, 
the average activity measured for the months preceding and 
following the point in time corresponding to the 12-monthly 
mean. This may be expressed as 

o-k+ ll 

S=l / 2(R k+,+Rk+o-1/ 2 ~ (Rk) 
n.r:k 

where S is the seasonal variation centred on the 2-month 
period k+5 to k+6, and Rk is the mean hourly range for 
month k , where k is integral and ~l. For example, if k= l 
refers to July 1957, the mean for the 12-month period 
beginning July 1957 minus ½ (December 1957 average 
hourly range plus January 1958 average hourly range) 
gives the seasonal variation corresponding to December 
1957 - January 1958. For convenience, this is labelled 
January 1, 1958, or 1958.0 on the graphs. 

Curves of seasonal variation for Ap and for the hourly 
ranges at the four observatories are shown in Figure 4. 

Certainly the most outstanding feature of these curves 
is the persistent well defined summer maximum of activity 
at Resolute Bay. In general, the maximum of activity at 
Resolute Bay appears in June/ July. In 1960 this maximum 
is shifted 1 month earlier. ln 1963 the curve has a broad 
peak extending over 4 months centred on July. Small 
secondary maxima are seen in the spring of 1958 and 1959, 
and in the fall on l 960. These small maxima, and the en
hanced activity in the spring and autumn of 1962 to 1964, 
as seen in a broadening of the curves for these years, are 
apparently a result of equinoctial activity in the auroral 
zone. 
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FIGURE 4. Seasonal (or annual) variation of magnetic activity. 

The double-peaking referred to by Bartels and other 
writers in discussing Kp is evident in the seasonal variation 
for most years at locations south of Resolute Bay, and 
particularly at Churchill and Meanook and in Ap. Baker 
Lake appears most clearly as a transition station in 1958 
and 1959; for the other years, the seasonal variation at 
Baker Lake is of the auroral zone type rather than the 
Resolute Bay, or polar cap, type. In 1961 the June/July 
peak in activity characteristic of Resolute Bay is dominant 
at all stations. Severa! authors, for example Mayaud 
(private communication), have drawn attention to the 
abnormal character of magnetic activity during November 
1960. This is evident in Figure 4. 

On the average, during the years of decreasing activity, 
there seems to be a relative enhancement of activity during 
the summer and fall months. With the sole exception of 
1964, the main maximum of activity always occurs in either 
the fall or summer at ail locations. A spring maximum is 

prominent only at stations south of Resolute Bay, and only 
in 1958-1959 and 1964-1965, around the times of solar 
maximum and solar minimum. 

The range of the seasonal vanat1on (maximum -
minimum) for each year is shown in Figure 5. The enhance
ment of activity in 1960 at Meanook and in Ap is very 
evident. For the years 1958 - I 965, the average range of 
seasonal variation of activity is greatest at Resolute and 
appears to decrease with decreasing latitude. The variability 
of the seasonal variation was also calculated, in the same 
manner as for the annual values derived from 12-monthly 
running means (see "Magnetic Activity from 1957 to 
1965"). As expected, the variability (Figure 6) and the 
actual range (Figure 5) of the seasonal variation are closely 
correlated. Variability was a maximum at Churchill and 
a minimum for Ap. The variability, or change from month 
to month in activity, would appear to be a more meaningful 
measure than the simple difference between maximum and 
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minimum each year, owing to the complex form of the 
seasonal variation at Baker Lake, Churchill, Meanook and 
fo r Ap, as compared with Resolute Bay. If the variability 
values are arranged by month and averaged over the years 
1958 to 1965, the main maxima are found to occur always 
in the summer or autumn at ail stations, with secondary 
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winter and spring maxima significant only at Churchill 
and to the south. 

Summary 
For the period investigated, activity at Resolute Bay in 

the polar cap has a pronounced summer maximum in ail 
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years. Most years at auroral and sub-auroral stations show 
two main maxima, but the dominant maximum occurs with 
very few exceptions during the summer or autumn. Spring 
maxima are noticeably suppressed in the years I 96 I - 1963. 

The greatest ditference between extreme values of 
seasonal variation during the year is found on the average 
at Resolute Bay; however, the variability of seasonal change 
is maximum at Churchill. Maximum variability occurs at 
ail stations during the summer and fall. A very close 
relationship does not hold between the range or variability 
of the seasonal variation, and the average level of activity, 
although the maximum and minimum of the range and 
variability of seasonal variation occur within a year of the 
maximum of the general magnetic activity. 

Diurnal Variation 'for the Years 1958 to 1965 

The diurnal variation of magnetic activity was derived 
for winter, equinox and summer for each year for each 
observatory, from the hourly ranges measured in the prin
cipal horizontal component. It was shown in a previous 
paper that the diurnal variation for ditferent components 
is similar at high latitudes (Loomer and Whitham, 1963). 
The curves of diurnal variation shown in Figure 8 generally 
support the broad conclusions reached in previous investiga
tions (Whitham, et al., 1960; Loomer and Whitham, 1963): 
that magnetic activity is maximum around noon in the 
polar cap, and around midnight south of the auroral zone, 
and exhibits both a daytime and night-time maximum in 
the intervening region. 

The diurnal variation curves for 8 years' data for the 
four observatories, arranged according to season, together 
with average curves for each observa tory, are shown in 
Figures 7 and 8. 

The noon maximum of activity at Resolute Bay shows 
the strong summer enhancement noted in earlier investiga
tions. The average level in summer is over twice as great as 
that in winter, and the average equinoctial level is 67% 
higher than the winter mean. The times of maximum in the 
equinox and summer are I hour and 2 hours later, respect
ively, than in winter, when the maximum occurs on the 
average at 17 - I 8 UT. In the quiet years 1963 - 1965 the day
time maximum is significantly broader in the winter, and 
occurs about I hour earlier in all seasons than for the 
disturbed years 1957 - 1962. A small but apparently per
sistent maximum also shows at 1 - 2 hours UT during the 
winter. 

The daytime maximum at Baker Lake, around 16 - 17 
UT, shows no persistent change in time of occurrence with 
season, but tends to be earliest in winter in most years. 
It increases in amplitude from winter to summer, whereas 
the night-time maximum is greatest in the winter and least 
in the summer. The night-time maximum appears on the 
average l hour earlier in summer than in winter, when the 
average time of occurrence is 5 - 6 UT. A flattening of the 
average curves (Figure 8) a few hours after the daytime 
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FIGURE 8. Average curves of diurnal variation, 1958 to 1965. 

maximum is evident in the summer and perhaps in the 
equinox also, at a time corresponding to the time of the 
Resolute Bay maximum. This flattening is a result of the 
double-peaking seen on the curves for individual years. 
Over-all activity is greatest in summer, when it is about 
25% greater than in winter. As at Resolute Bay, the activity 
is minimum in winter. Only the daytime maximum shows a 
consistent shift intime of occurrence with magnetic activity, 
occurring l ½ hours earlier during the quiet years 1965 -
1966 than in the more disturbed years 1957 - 1964. 

At Fort Churchill the average times of occurrence of 
the night-time and daytime peaks of activity for tne years 
considered are 5 - 6 and 12 - 14 UT, respectively. No 
persistent change with season is evident. Multiple peaking of 
the night-time activity is very noticeable in the years 1958 -
1960, and particularly during the summer months. Night
time activity is maximum in summer and minimum in 
winter, but the over-all change is only 16% . The daytime 
maximum has approximately the same level in all seasons, 
to within a few per cent. A small maximum occurs on the 
average between 21 and 23 hours UT in the equinox and 
summer in most years. Over-all activity is least in winter. 
lt is greatest on the average in summer. although equinoctial 
values were slightly larger than the summer values in 1960, 
1962 and I 964. The average increase in the over-all activity 
from winter to summer is about 20% . As at Baker Lake, 
only the daytime maximum shows a consistent shift in 
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time of occurrence with magnetic activity, occurring about 
l hour earlier during the quiet years 1965 - 1966. 

The diurnal variation curves for Meanook are more 
irregular in form than those for the more northern observa
tories, but a maximum in activity around local midnight is 
the dominant feature of the curves for ail seasons for the 
years 1958 - 1965. As seen in the summary curves, this peak 
is broad in the winter (08 - 11 UT) and sharp in the summer 
(8 - 9 UT), suggesting that the night-time maximum occurs 
earliest in summer. The broadening of the maximum in 
winter is a consequence of the double-peaking evident on 
the winter curves for most years. Average activity is least 
in winter and nearly equal in the equinox and summer, when 
it is 27% higher than the winter mean. The average curves 
show a well defined minimum in the equinox and summer 
at 18 - 20 UT. The maximum of activity shows no consistent 
shift in time of occurrence from year to year for the period 
investigate.d. 

An interesting feature of the Baker Lake and Fort 
Churchill diurnal variation curves is the increase in ampli
tude of the night-time relative to the daytime peak as the 
over-all level of activity changes from maximum to mini
mum. Figure 9 shows a plot by season of the night-time and 
daytime activity for the years 1958 - 1966 for Baker Lake 
and for Churchill. Average curves are also shown. The 
ordinate is the sum of the hourly ranges meaned for each 
month for the 5 hours centred on the maximum night-time 
or daytime value. The graphs for the two stations are quite 
similar. The daytime activity is a maximum in 1958 - 1960. 
the period when magnetic activity was greatest, and a 
minimum in 1965, and thus follows approximately the 
curve for the over-all level of magnetic activity (Figure 1). 
A second smaller peak occurs in the year 1962 or 1963. The 
night time activity, which is associated with visible aurora 
at these stations, also reaches above average values in the 
years 1962 - 1963 and 1959 - 1960. However, the dominant 
maximum occurs in 1962 - 1963, except during the winter 
when the greatest night-time activity was in 1959 and 1960. 

Lassen (1963) has demonstrated the similarity between 
the daily distribution of magnetic activity and auroral 
frequency, except in very high latitudes. Comparing the 
daily variation of the hourly ranges of H at Godhaven 
(geomag. lat. 79.8°) in September - March near sunspot 
minimum (1932-1933) and near sunspot maximum (1927-
1928), he found that magnetic activity near midnight is 
greatly enhanced at sunspot minimum. He has explained 
this as the result of a movement of the inner auroral zone 
to the north in sunspot minimum years with a correspond
ing increase in the frequency of aurora in this zone. His 
schematic diagram showing the assumed distribution of 
auroral frequency along the magnetic meridian during 
night hours is reproduced in Figure 10. The positions of 
Meanook, and Baker Lake in Mayaud magnetic latitude 
(Mayaud, 1967) have been added to this figure. According 
to Lassen's mode], the effects at Baker Lake and Godhaven 
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should be very similar. At Churchill also the auroral fre
quency is greater at sunspot minimum, by a factor of 
about 3, according to frequencies given by Davies for 
1943 - 1948. From this model it would be expected that 
magnetic activity around midnight, which is strongly 
related to auroral sub-storms (Lassen, 1958), would be 
maximum at Baker Lake and Fort Churchill at sunspot 
minimum. However, from Figure 9, the night-time activity 
reaches maximum values about two years before sunspot 
minimum, and two years following sunspot maximum, 
periods when the general level of magnetic activity was 
high (Figure 1 ). 

The mode! indicates a marked shift of the outer a uro rai 
zone to lower latitudes at sunspot maximum, when the 
outer zone is located in the vicinity of Meanook. Figure 2 
shows the increase in level of magnetic activity at Meanook 
in 1959-1960. From Figure 8, night-time activity at Meanook 
is seen to be greatest in these years, and least around sun
spot minimum, as predicted by the model. 

The daytime activity at Baker Lake increases from 
winter to summer by about 30%, but is almost constant 
for the three seasons at Fort Churchill. Night-time activity 
increases about 20% at Churchill from winter to sum
mer, but at Baker Lake night-time activity is greatest 
in winter, decreasing slightly through the equinox to a 
minimum value in the summer. This is in fair agreement 
with the distribution given by Lassen (1963) of auroral 
frequency at Baker Lake along the magnetic meridian 
during night hours of 1957-1958 for equinox and winter. 
However, the winter frequency is shown as almost twice 
the equinox frequency, whereas the magnetic activity 
around midnight in 1958 (Figure 7) as well as in the average 
for 1958 - 1965 (Figure 8) is only a few per cent greater 
in the winter. Contrary to the auroral frequency distribu
tion, the winter value of magnetic activity around mid
night at Fort Churchill is Jess than for the equinox both in 
1958 and in the average for 1958 - 1965. This discrepancy 
had been noted by Lassen (1963) in his comparison with 
magnetic data from 1932-1933. and was attributed to un
certainty in the magnetic data in the interval 70 - 75°. 
Lassen explains the change with season of auroral fre
quency and magnetic activity by a combination of varia
tions in the intensities of the maximum of auroral occur
rence and oscillations of the polar distance of the auroral 
zones. At Meanook, both the magnetic activity and the 
auroral frequency are Jess in winter than in the equinox. 

Summary 

The phase of the diurnal variation of magnetic activity 
at ail observatories is remarkably constant over the period 
investigated. The daytime maximum at ail stations tends 
to occur an hour or so earlier during quiet years. The time 
of the night maximum does not appear to change consis
tently with the level of activity. 

The diurnal variation at Resolute Bay has a pronounced 
maximum around local noon (18 UT). The noon peak is 
greatly enhanced during the summer, and in disturbed 
years, and is apparently not related to auroral activity. 

At Baker Lake and Fort Churchill the diurnal varia
tion has both a daytime and a night-time maximum. At 
both stations the night-time maximum is close to local 
midnight. Daytime activity is maximum around 16 - 17 
hours UT at Baker Lake, and 12 - 14 UT at Fort Churchill. 
The daytime and midnight peaks at both stations behave 
differently in the period from sunspot maximum to mini
mum, and activity is distributed differently between the 
day and night regimes at the two stations. In particular, 
mictnight activity, which is strongly associated with visible 
aurora, is maximum in most cases about 2 years before 
sunspot minimum. At Meanook, south of the main auroral 
zone . the diurnal variation has a single maximum, around 
local midnight. 

The results pertaining to midnight ll;Ctivity have been 
compared with the frequency of occurœnce of night-time 
aurora as given by Lassen (1963), and some significant 
differences have been noted. In particular, magnetic activity 
around midnight at both Baker Lake and Fort Churchill 
is greatest about 2 years before sunspot minimum, and not 
at the time when frequency of occurrence of aurorae is 
maximum. A second maximum in night-time activity 
occurred in 1959-1960 when the over-all level of magnetic 
activity was greatest. This second maximum was dominant 
in the winter months at both stations. However, this may 
be a result of the high level of magnetic activity in these 
years. For if, instead of plotting the actual values of night
time activity at Baker Lake for the 5 hours centred on the 
time of maximum, as in Figure 9, we plot the amplitude of 
the midnight peak from a mean level obtained by drawing 
a straight line between the minima preceding and following 
the midnight peak, the 1959-1960 maximum decreases 
sharply relative to the 1963 maximum. This is shown in 
Figure l 1. In this figure the variation of the noon maxi
mum, similarly measured, is also shown for 1957 - 1965, 
and is seen to follow more closely the solar cycle than the 
comparable curves in Figure 9. Unfortunately the Churchill 
diurnal variation curves (Figure 7) are too irregular to be 
easily measured in this way, but it can be assumed that 
the variation of night-time activity with the solar cycle 
will be similar to that at Baker Lake. 

A second discrepancy between the behaviour of magnetic 
activity around midnight and the frequency of occurrence 
of aurora is in the increase of magnetic activity at Fort 
Churchill from winter to equinox. This confirms the dis
crepancy noted earlier by Lassen for the years 1932 - 1933, 
and hence is unlikely to be a result of uncertainty in the 
magnetic data in the interval 70 - 75°. 

However the behaviour of magnetic activity around 
local midnight at Baker Lake, Fort Churchill and Meanook 
and the marked increase in the over-all level of activity at 
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FIGURE 10. Assumed distribution of auroral frequency along the 
magnetic meridian during night hours (from Lassen). 

Meanook in 1959-1960 generally indicate the great simil
arity between magnetic activity and the occurrence of 
visible aurora in these latitudes and confirm the mode! 
given by Lassen (1963) of an auroral zone made up of three 
separate zones, as shown in Figure 10. 
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FOREWORD 

A Symposium on Processes in the Focal Region was held at Zürich, Switzerland, October 5, 1967, 
during the Fourteenth General Assembly of the International Union of Geodesy and Geophysics. The 
idea for this Symposium originated with the thirteenth Council of the International Association of 
Seismology and Physics of the Earth 's Interior (IASPEI). As President of the Association, Dr. J. H. Hodgson 
of Canada circulated letters to the council members seeking their advice on the fonn of future meetings and 
on possible subjects for symposia. The suggestion for the present topic was made by Dr. R. Teisseyre of 
Poland; some Canadian geophysicists made sirnilar suggestions. With the concurrence of the Bureau of the 
Association, Dr. Hodgson included it among the IASPEI Symposia at Zürich, and asked one of the editors 
(Kasahara) to convene it. 

The proposed subject might remind one of the so-called fault-plane work, a name familiar to ail seismolo
gists. However, Dr. Hodgson did not intend this field to be covered by the Symposium, although the 
concepts of faulting and dislocations might be included. During the past twenty or more years, outstanding 
progress has been achieved in seismology in clarifying our knowledge of seismic origins. However, it should 
be noted that the fault-plane work, in the traditional sense, is mainly concerned with seismic disturbances 
on and outside a 'focal sphere', which represents the origin in the füst-order approximation. 

Many other approaches must be introduced to study the nature of an earthquake origin in more detail, 
that is, to clarify what really occurs inside the focal region. For example, new methods for analyzing 
teleseismic signais have been developed since the late l 950's and are used to derive more infonnation 
about source mechanisms, often called source parameters. We also note the studies on surface faulting, 
which have progressed in the past ten years. In addition, the physical theory of dislocations has been 
introduced to seismology and this theory has supported theoretical progress in the above-stated research. 
The coupling of earthquake seismology to physics, or to material science, is more evident in studies of 
rock mechanics which are being developed to c!arify rupturing processes at a source. From al! this evidence, 
it may safely be said that the study on the nature of earthquakes has entered its second phase. Thus the 
proposa! for the present Symposium was quite timely. 

Processes in the focal region are typical interfield problems as are many other problems in solid-earth 
science. The Symposium's subject is closely related to one of the ultirnate problems in seismology, the 
causes of earthquakes. This problem concerns so many branches in the earth sciences that intirnate 
cooperation is urgently needed for further progress. 

Severa! major tapies were chosen for the Symposium on the basis of these considerations, and they were 
discussed successfully by seven speakers, as well as by the participants. Unfortunately, Prof. A. Ben
Menahem was absent and his paper on "A Global Study of Deep Shocks" was not read nor available for 
publication. Dr. A. V. Vvedenskaya and her collaborators were also unable to attend, but, fortunately, 
their paper was presented by Prof. Yu. V. Riznichenko. 

This volume presents six of the seven Symposium papers, in the same order in which they were read. 
Their purpose, of course, is not to provide final answers to the subjects, but rather to review the current 
status of their respective fields and to survey problems for which solutions are urgently needed to further 
progress in these fields. (We regret that Dr. Griggs' paper was not available for publication. However, we 
have reprinted his abstract as it appeared in the program of the Symposium.) 

The editors are grateful to Dr. J. H. Hodgson, Director of the Observatories Branch, Department of 
Energy, Mines and Resources, Canada, and to Dr. K. Whitham, Chief of the Division of Seismology, 
Observatories Branch, for kindly offering the Publications of the Dominion Observatory for the present 
Symposium. 

Keichi Kasahara and Anne Stevens, Editors 
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FOCAL PROCESSES, AND V ARIOUS APPROACHES 
TO THEIR MECHANISM 

Keichi Kasahara 

Earthquake Research Institute 
University of Tokyo 

Japan 

ABSTRACT: Wave radiation due to an abrupt change in the physical state of a certain earth volume - this is widely 
accepted as a concept of earthquake occurrence. A direct approach to focal processes is, therefore, to specify the 'state' 
as a function of various physical quantities and clarify the mode of its change in time and space with respect to each of 
the quantities. To further understand the processes, however, we need to know its background well, e.g., mechanism of 
trigger and rupture, mu tuai interaction with adjacent space, tectonic history, and source of energy. Co-operation of various 
branches in geoscience is urgently needed for successful approaches to the mechanism of focal processes. 

Problems for future progress in this research field are discussed from this point of view as introductory remarks to the 
following papers in this Symposium. 

RÉSUMÉ: Il est généralement admis que les tremblements de terre peuvent être dus à la propagation d'ondes causées par 
un changement brusque de l'état physique d'une certaine masse de la terre. Une manière directe d'aborder les phénomènes 
focaux consiste donc à définir cet 'état' comme une fonction de diverses quantités physiques, et à éclaircir ses variations 
dans le temps et dans l'espace en fonction de chacune de ces variables. Cependant, afin de mieux comprendre ce processus, 
il importe de bien connaître ses données de base, par exemple le mécanisme du déclenchement et de la rupture, l'interaction 
avec les masses avoisinantes, l'histoire tectonique et la source d'énergie. La coopération entre les diverses branches des 
sciences de la terre devient impérieusement nécessaire au succès de l'étude du mécanisme des phénomènes au foyer. 

Enfin, en guise d'introduction aux travaux qui seront présentés au cours de cette conférence, l'auteur procède à un 
exposé des problèmes rattachés au progrès dans ce domaine de recherche. 

The function of an earthquake source is often compared to 
that of a machine which accumulates energy from a deeper 
source to convert it instantaneously into kinetic energy, or 
seismic disturbances. Figure 1 illustrates schematically the 
structure of the earthquake machine. 

An earthquake field, which is located at the centre of the 
figure, corresponds to the principal part of the machine. Let 
S denote its physical state at tirne t. Then, an earthquake 
occurrence may be represented by an abrupt change of S into 
S~ From this point of view, correct understanding of the 
transition, S➔S', must be the cardinal point in the focal 
process studies. In principle, the transition is to be specified 
with respect to ail of the physical quantities at every part of 
the field. Sorne of them will be quantities of the primary order, 
such as pressure a, and temperature T. And some others may 
be second-order quantities, such as deviatoric pressure 6. a, 
and dissipation factor Q. Practically, however, we may omit 
from our discussion those quantities that are insensitively 
related to the present process. Studies to deterrnine which 
of them are essential are urgently needed. 

The earthquake field is subject to energy supplied by a 
deeper source, resulting in the accumulation of potential 
energy until it reaches the critical state. It is easy to imagine 
that the mode of energy supply is not that of action at a 
distance but that of action in a medium, so that we need to 
know about the structure with respect to density p, elasticity 
c, nonelasticity 71, electrical properties r, etc., as well as to 
materials, if possible. Also, we need to understand the back-
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ground of the accumulation process, that is to say, mutual 
interaction with the neighbours and tectonic history with 
respect to space and time. 

The physical state of the field is checked always by the 
rupture criterion, which is dependent on the external ( or 
internai) triggering perturbation. These conditions will be 
affected by the rupture itself, to control the earthquake 
sequences and other events in the postseismic stage. 

The tirne relation of these processes and events may be 
conveniently understood by introducing three stages in a 
seismic cycle. Figure 2 illustrates schematically the states 
occurring in the three neighbouring fields at various phases. 

The preseismic stage is characterized by accumulation of 
potential energy as stated previously. Energy source(s), accu
mulation mechanism including tirne rate and spatial distribu
tion, and associated changes in the physical state must be 
clarified for an understanding of the mechanism of the~ 
preseismic stage. 

Next is the principal stage, or the stage of rupture, which 
is characterized by conversion of potential energy into kinetic 
energy. There are a number of problems related to this stage, 
but the triggering mechanism, including the influences of faults 
from old catastrophes; the rupture mechanisrn, including type, 
geometry, developrnent (velocity of rupture propagation), wave 
radiation, and the stopping mechanism of the rupture; and 
changes in state and properties at the focal region are 
considered essential. 
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Figure 1. An earthquake machine and the associated phenomena. 

The transition to a new equilibrium will occur in the post
seismic stage. Mechanisms of aftershocks and other post
seismic events, recovery of the changed state and properties, 
and hysteresis are examples of interesting problems. This is 
the last of the three stages, but this does not mean the end 
of the seismic event. Tectonic evidence and historical records 
of earthquakes in some regions seem to suggest the cyclic 
repetition of seismic activity. In this sense, the postseismic 
state itself is the very beginning of the preseismic stage in 
the next cycle. 

Balance and partition of energy are the most fondamental 
problems in the physics of focal processes. Efficiency of 
energy conversion, energy Joss in the various stages, coupling 
to the neighbours and to the other crustal phenomena are 
examples of the problems. The relation of seismic events to 
tectonic history is another basic problem. 

Rupture and other sorts of changes in the field's state are 
transmitted through the medium to the surface, providing us 
with valuable sources of information about the focal processes. 
There have been, and are being, proposed many useful 
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Figure 2. Three stages in a seismic cycle and various problems related to them. 

techniques for tlùs purpose, in which the surface evidence is 
corrected for propagation effects to derive what happened at 
the source. We shall see many examples of them in the follow
ing reviews. 

From a logical point ofview, the foregoing analyses may be 
placed in the group of passive approaches. In contrast, another 
type of research technique, say the active approach, may also 
be useful . Rock mechanics experiments on ruptures are a good 
example. If a laboratory experiment is planned carefully in the 
future , we shall be able to simulate the possible physical condi
tions in the focal region sufficiently well that we may test 
some of the fundamental processes of ruptures at a given 
depth under the controlled conditions. In this respect, 
numerical experiments on a computer may be added to the 
present group, although their development is rather a future 
problem. Geophysical prospecting with controlled signal sources 
has not often been planned for the present purpose, but the 
author would like to point it out as another example. lt does 

not mean that we should use artificial energy sources, neces
sarily. Earthquakes occurring in and around the region of in
terest will provide us with convenient signal sources to study 
the state and properties in the focal region. S.Suyehiro, for 
instance, studied wave propagation through the Matsushiro 
swarm area, central J apan, and discovered the outstanding 
increase of wave dissipation in the area (high-frequency P
waves) associated with the swarm activity. 

Perhaps the above discussion has been concerned too much 
with shallow ( déstructive) earthquakes. Processes at inter
mediate and deep foci must, of course, be equally interesting. 
In the case of these earthquakes, however, we naturally miss 
some sources of information, particularly near-field evidence. 
It is still not clear whether the processes at a deep focus are 
quite similar to those at shallower depths. This question must 
be answered before a successful approach to the mechanism 
at great depth can be made. 
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ABSTRACT: Earthquake sources have been primarily studied at two extreme frequencies, zero-frequency (static deforma
tion) and infinite-frequency (first motions). Recent developments in long-period seismology have made it possible to use 
the spectral density of surface waves at long period for estimating the source parameters. We have now several examples 
in which ail these three methods give consistent results with the assumption that an earthquake is a moving dislocation. 

ln principle, it should be possible to use the entire spectrum range for obtaining the source parameters. In practice, 
however, it is difficult to eliminate the effect of propagation media from the spectrum at short periods to isolate the 
source function. One way of avoiding this difficulty is to measure the spectrum near the source. Problems involved in such 
a study are discussed, taking the Parkfield earthquake as an example. 

RÉSUMÉ: L'étude des sources de tremblements de terre a principalement porté sur deux fréquences extrêmes, c'est-à-dire 
nulle (déformation statique) et infinie (premiers mouvements). Les progrès récents de la séismologie à longue période ont 
rendu possible l'utilisation de la densité spectrale des ondes superficielles à longue période pour estimer les paramètres 
de la source. Plusieurs exemples montrent que ces trois méthodes donnent des résultats compatibles avec l'hypothèse 
qu'un séisme est une dislocation en mouvement. 

Il devrait être possible, en principe, d'utiliser le spectre entier pour obtenir les paramètres de la source. En fait, il est 
difficile d'éliminer l'effet du milieu de propagation du spectre aux courtes périodes pour isoler le comportement de la 
source. On peut contourner cette difficulté en mesurant le spectre près de la source. L'auteur discute des problèmes 
que pose une telle étude, utilisant comme exemple le tremblement de terre de Parkfield. 

Introduction 

Earthquake sources have been primarily studied at two 
extreme seismic frequencies, zero-frequency (static deforma
tion) and infinite-frequency (first motions). Recent develop
ments in long-period seismology have made it possible to use 
the spectral density of surface waves at long periods for 
estimating the source parameters. We have now several 
examples, in which all three methods give consistent results 
with the assumption that an earthquake is a moving dislocation 
{Aki, 1966; Brune and Allen, 1967). 

In principle, it should be possible to use the entire spectrum 
range for obtaining the source parameters. In practice, how
ever, it is difficult to eliminate the effect of propagation media 
from the spectrum at short periods to isolate the source fonc
tion. One way of avoiding this difficulty is to make observa
tions near the source, minimizing the propagation effect. Then, 
an exact wave-theory for a simplified medium may be applied 
to interpret the observation. The present paper describes one 
result of the application of the above four methods to the 
Parkfield, California, earthquake of June 1966. 

This earthquake offers a rather rigid test of available 
methods, because the data are nearly complete from detailed 
near-field and far-field observations. 
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Data from Near-Field Studies 

The Parkfield earthquake took place along the main San 
Andreas fault north of Chalame. The surface breaks extended 
over 23 1/2 miles {37 km) (Brown, et al, 1967). A preliminary 
investigation indicated that the aftershock zone roughly 
concides with the zone of surface breaks (McEvilly, 1966). 
Careful studies of the data from temporary stations of the U.S. 
Geological Survey revealed that the aftershocks were taking 
place in a very narrow zone within 1 or 2 km of the fault 
surface at depths of O to about 15 km (Eaton, 1967a, 
1967b). 

The main shock was located near the northwest end of the 
rupture zone (McEvilly, 1966). The fault must have propagated 
from there towards the southeast. Eaton (1967a) estimated 
the fault propagation velocity as 2.2 km/sec from the motion 
of a radio-time recorder operated at Gold Hill station, which 
was located very close to the fault at about 20 km from the 
northwest end of the fault .• 

The observed surface breaks indicated consistently a right
lateral strike slip of a few inches (Brown, et al., 1967). Allen 
and Smith (1966) observed, 10 hours following the main 
shock, that the white line on the highway near the southeast 
end of the fault had been offset 4.5 cm in a right-lateral sense. 
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The displacement increased during successive hours and days, 
and reached about 11 cm a month later (Wallace and Roth, 
1967). 

The California Department of Water Resources had estab
lished in October 1965 a pentagon in the Parkfield area across 
the fault, and repeated distance measurements using a Mode! 
2A geodimeter. The earthquake resulted in about 20 cm dis
placement, parallel to the fault strike, in a right-lateral sense 
(R. Hofmann, persona! communication). The discrepancy 
between the measurements made by the geodimeter and those 
by the observation of surface breaks may be due either to the 
long time length between the successive geodimeter measure
men ts or to a possible decoupling of soft surface layers ( where 
the surface breaks are measured) from the basement rocks. 

According to a detailed refraction study done by the U.S. 
Geological Survey, the fault area is characterized by a low
velocity sediment (Vp 'v3km/sec) of thickness 1 to 2 km, 
overlying the basement rock with velocity 5 "' 6 km/sec 
(Eaton, persona! communication). 

Love and Rayleigh Waves 

Tsai and Aki (in preparation) measured the spectra of both 
Love and Rayleigh waves from this earthquake, observed at 
many WWSS stations. Their radiation patterns indicate the 
strike of the fault is N43°W, which better fits the trend of 
surface breaks than the direction derived from first motions 
(McEvilly, 1966). The latter gives N33°W, and this difference 
of 10° seems to be significant. 

Nulls of the spectra due to finiteness of the source are 
identified at some stations which lie at relatively short 
distances and along paths of nearly uniform crustal structure. 
They are consistent with the fault length of 37 km and the 
rupture velocity of 2.2 km/sec obtained from near-field obser
vations. A sirnilar result was obtained by Filson and McEvilly 
(1967) from the record at Berkeley, where they found the 
fault length 30 km and the rupture velocity 2.2 km/sec. Tsai 
and Aki estimated the seismic moment (Aki, 1966) from both 
Love and Rayleigh waves, and obtained a consistent value of 
2.0 x 102 5 dyne cm. The mom~nt may be expressed in terms 
of fault parameters as Mo = µ D S where µ is the rigidity, D is 
the average dislocation, and S is the area of the fault surface. 

We may calculate the value of the seismic moment entirely 
from the near-field observation. As described previously, the 
offset observed 10 hours afteL the earthquake is about 5 cm. 
The fault length is about 37 km. Aftershock depths indicate 
the fault depth at about 15 km. The value ofµ averaged over 
15 km depth may be estimated as 3 x 1011 dyne/cm2

• These 
numbers give 

Mo =µDL h 
= 3 X 1011 

X 5 X 35 X 105 
X 15 X 105 

= 0.9 x 102 5 dyne cm. 

This number coincides exactly with a previously reported 
number obtained from G2 waves of periods around 70 sec 
recorded at a few stations with sensitive instruments (Aki, 
1967). A revised value of the seismic moment requires some 
modification of source parameters. The most unreH~ para
meter may be the average dislocation. If we double this, we 
get a complete agreement between near-field data and surface 
wave data. 

Using these values, we may calculate the stress drop a 
(Knopoff, 1958): 

a = µDo /2h = 1.3 x 106 dyne/cm2 

where D0 = 4D/1r = 13 cm. Thus, we get an extremely low 
stress drop value of about 1 bar. This value seems too low, even 
if the process is 'stick-slip' on the existing fault plane suggested 
by Brace and Byerlee (1966). 

Seismic Displacement near the Fault 

The Parkfield earthquake offers a rare opportunity for 
precise source mechanism study. For the first time in the 
history of seismology, we have records of seismic motions 
obtained almost exactly on the fault. In June 1965, the Coast 
and Geodetic Survey had installed a strong motion instrument 
array across the fault near its southeast end. One of the stations 
is located at about 80 m from the fault trace (Cloud, 1966). 
Housner and Trifunac (1967) reported an interesting feature 
of the seismogram recorded at this station. The horizontal 
displacement perpendicular to the fault strike, obtained by 
twice-integration of corresponding accelerograms, showed an 
impulse form with 1.5 seconds duration and 10 inches height. 
We did the integrations by ourselves and obtained a similar 
result, the pulse height being about 30 cm. Unfortunately the 
parallel component accelerometer was not in proper operation. 

To explain the observed wave form, Aki (in preparation) 
computed a theoretical seismogram based on a moving disloca
tion model with source parameters obtained from field observa
tions and surface wave studies. The procedure of computation 
is as follows. 

Dividing the fault into small elements, the contribution 
from each element (its size is varied with the distance from 
the station, the smallest being 1 om x 10m) is calculated from 
the formula for an infinitesimal dislocation (Maruyama, 1963). 
Ali the near-field terms, which vary with distancer, according 
to ,-2, ,-3 and ,-4, as well as the far-field terms are included. 
The source function was assumed as a smoothed step function, 
with eut-off frequency at 3 cps. As far as the displacement is 
concemed, the synthesized seismogram did not show much 
dependence on the choice of the eut-off frequency. 

The synthesized seismogram for components parallel to the 
fault showed a form of roughly the step function. This was 
expected because the station is so close to the fault that the 
displacement should be nearly the same as prescribed by the 
boundary condition. 
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The synthesized seismograrn for perpendicular components 
showed an impulse form in good agreement with observation. 
It was found, however, that the dislocation must be about 60 
cm to explain the observed impulse height of 30 cm. 

Large dislocation estimated from the accelerometer record 
is inconsistent with the observation on surface cracks, but is 
consistent with the geodimeter observation, because the points 
where relative displacement of 20 cm was measured by the 
geodimeter are located at some distance ( 6'\.,9 km) from the 
fault and the relative displacement is expected to decrease 
with distance from the fault. 

Since the value of seismic moment is fixed by the surface 
wave data, we must modify the source parameters again, if we 
accept large dislocation estimated from the accelerometer 
record. 

We cannot change the fault length, because one end of the 
fault is close to the instrumental epicentre of the earthquake 
and the other end is near the accelerometer station where large 
dislocation is observed. 

The only pararneter left is the depth of the fault. We assum
ed that the depth of the aftershock zone represents the fault 
depth. This assumption seems not to be applicable to the Park
field earthquake. The effective fault depth contributed to 
seismic radiation at the time of the main shock seems much 
smaller than the depth of the aftershock zone. This is, at least, 
more reasonable than the opposite case. Assuming that the 
average dislocation D is about 50 cm, we can calculate the 
moment carried by the sedimentary layer where the rigidity is 
about 0.8 x 1011 dyne/cm2

. For a thickness of 2 km, we get 

Mo (sediment) = 3 x 1024 dyne cm 

The total moment less the above value must have been carried 
by the basement rock. Assuming again D '\., 50 cm, the depth 
within the basement is obtained as 3 km, the total depth of 
the fault being about 5 km. 

The stress drop in the basement is no longer unusually low. 
It is still low, but of the order of 20 bars. 

Conclusion 

By a combined use of near-field and far-field data, the 
following conclusions may be drawn on the Parkfield earth
quake. 

1. Both seismological and geological evidences indicate the 
fault length of 30 '\., 37 km. 

2. A rupture velocity about 2.2 km/sec is supported by both 
near-field and far-field seismic observations. 

3. An average dislocation of about 50 cm was estimated 
from the accelerometer record. This is consistent with the 
geodimeter measurement but not with the observations on 
the surface cracks. 

4. The fault depth of about 5 km was estimated by com
bining the results from accelerometer records and surface wave 
spectra. This is about one third of the depth of the aftershock 
zone. 

5. The stress drop in the basement rocks is estimated to be 
about 20 bars. Use of the dislocation measured on the surface 
and the depth inferred from the aftershock distribution leads 
to an extremely low stress drop, of the order of 1 bar. 

We were very fortunate with the Parkfield earthquake in 
having data from so many sources. The accelerometer array 
of the Coast and Geodetic Survey was set up in June 1965, and 
both the geoditneter network of the California Department of 
Water Resources and the Gold Hill station of the Geological 
Survey were set up in October 1965, only eight months before 
the earthquake. In the next earthquake, we may not be as 
lucky as in this case. 

In view of many important conclusions drawn from such 
combined analyses of data, we propose that many other fault 
zones be constantly monitored by strong motion accelero
meter arrays (preferably on the basement rock), standard 
seismograph stations and geodimeter networks. 
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ABSTRACT: The stress state in earthquake foci and the Earth's elastic stress field with which earthquakes are associated 
are investigated by means of the analysis of the established regularities in the orientation of the principal axes of stresses 
active in the propagation of faults in the foci. The investigation has shown that in every investigated seismic region of the 
Earth either the greatest relative pressure or the greatest relative tension is horizontal and in the majority of regions normal 
to the trend of tectonic structures. 

RÉSUMÉ: L'étude de la nature des contraintes dans les foyers des séismes, et du champ des contraintes élastiques terrestres 
qui les accompagne, consiste à analyser les régularités connues de l'orientation des axes principaux des contraintes aux
quelles est due la propagation des failles aux foyers. Dans toutes les régions séismiques examinées la plus grande 
pression relative, ou la plus grande tension relative est horizontale, et dans la plupart des régions est perpendiculaire à la 
direction des structures tectoniques. 

Introduction 

The total accumulated experience of instrumental observa
tions shows that themechanism of the majority of foci irrespec
tive of their depth is a shear caused by the sliding of one of the 
fault faces relative to another. The appearance and the spread 
of the slip surface in the deforrned medium occur due to shear 
stresses at the points of this surface. The shear stresses at each 
point of the slip surface are equivalent to two principal 
stresses of tension and pressure acting on two mutually per
pendicular areas which form angles of 45°with the slip surface. 
The third principal stress-the intermediate one-is equal to 
zero. 

In the process of an earthquake the release of shear 
stresses ( which we cal! the stresses acting in the foci) takes 
place at the points of the slip area. The directions of the 
principal axes of these stresses are connected in a certain way 
with the position of the nodal surfaces of the displacement 
fields in P, SV and SH waves which are generated in the process 
of the slip area growth (Vvedenskaya, 1956, 1960). The posi
tion of the nodal surfaces of the wave field does not depend 
on the rate nor the duration of the growth of the slip region 
in a source (Vvedenskaya, 1965, 1967). Hence the observa
tions of the displacements in seismic waves may serve as the 
basis for the determination of the directions of the three 
principal stresses in the focus of the earthquake under 
considera tion. 

The peculiarities of the space distribution of the principal 
axes of stresses acting in earthquake foci of various seismic 
zones of the earth were discussed in some papers (Balakina, 
1959, 1960, 1962; Shirokova, 1959, 1'961, 1962, 1963, 1967; 
Rustanovich and Shirokova, 1964; Misharina, 1964a, 1964b; 
Lazareva and Misharina, 1965; Misharina and Pshennikov, 
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1965; Vvedenskaya and Balakina, 1960; Vvedensdaya, 1961; 
Vvedenskaya and Ruprekhtova, 1961 ). The au th ors found 
definite regularities in the orientation of these axes character
istic for each seismic region. The analysis of the established 
regularities provided the basis for the determination of the 
character of the stress state in corresponding zones and also 
for some conclusions concerning the Earth's elastic stress 
field with which earthquakes are associated. The detailed 
discussion of the results obtained can be found in the paper 
by Balakina, Vvedenskaya, Misharina and Shirokova (1967). 

Regularities in the Orientation of Stresses 
Acting in Earthquake Foci 

Let us consider the regularities in the orientation of stresses 
acting in the earthquake foci of some seismic belts. 

The Medite"anean-Asiatic Belt 

According to the type of stress orientation, this belt is 
divided into several regions (Shirokova, 1959, 1961, 1962, 
1963, 1967; Rustanovich and Shirokova, 1964; Vvedenskaya 
and Ruprekhtova, 1961). 

In the eastern Mediterranean the tension in the investigated 
earthquake foci, which are not systematically distributed, has 
a clear horizontal orientation (Shirokova, 1963). The inter
mediate (zero) stress as well as the pressure has various 
orientations. The regularities in the orientation of the stress 
axes relative to the surface structures are not established. 

In the earthquake foci near the bend of the Carpathian arc, 
the pressure is oriented nearly parallel to the horizontal plane 
and normal to the arc's bend (Vvedenskaya and Ruprekhtova, 
1961 ). The tension and the in terme dia te stress lie in the plane 
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whose intersection line with the Earth's surface serves as 
tangent to the arc. Along the strike the plane coïncides with 
the axes of the observed folds in this region. 

In the central part of the belt (the Caucasus and Asia up 
to 90°E), the pressure is directed approximately horizontally 
and is normal to the trend of the surface structures (Shirokova, 
1959, 1961, 1962). The predominant orientation of tension is 
nearly vertical. The direction of the intermediate stress is 
close to horizontal and coincides with the strike of structures. 
Thus the eastern Mediterranean and the central part of the 
belt differ sharply as to the character of the orientation of 
stresses. If tension appears to be horizontal in the Mediterranean 
zone, then pressure becomes horizontal in the adjacent 
region to the east, and no area with mixed orientation is 
observed. The boundary separating the regions with different 
stress orientations is near 40°E. 

In the eastern Asiatic part of the belt (to the east of 90°E), 
the orientation of pressure is the same as in the central part of 
the belt (Shirokova, 1967). The tension and the intermediate 
stresses have no distinct predominant orientation. 

On the Sunda Islands (Shirokova, 1967), the pressure is 
directed approxirnately horizontally and across the strike of 
the island arc, i.e., the orientation character of these stresses 
is the same as within the greater part of the belt (the Caucasus 
and Asia). The tension is characterized by a slight predominance 
of the horizontal orientation. The intermediate stress is not 
marked by any predominant orientation. 

The earthquakes with a focal depth about 150 km ( the 
Carpathian mountains) and about 200 km (the Hindu-Kush 
mountains) reveal the same regularities in the stress orientation 
as those with foci located in the crust. 

The Mongolian-Baikal Zone 

Within the Mongolian-Baïkal seismic zone, two distinct 
regions are established according to the stress peculiarities in 
the earthquake foci (Vvedenskaya and Balakina, 1960; Vvedens
kaya, 1961; Misharina, 1964b; Misharina and Pshennikov, 
1965). One of them, including the Baïkal depression and 
extending further to the northeast along the system of ranges 
and depressions up to the Stanovoy ridge, is characterized by 
the near-horizontal tension oriented across the strike of 
structures and by the near-vertical pressure. In the other 
region situated to the west of Baikal, the direction of tension 
is close to vertical, while the pressure is practically horizontal 
and normal to the trend of structures. In both regions the 
direction of the intermediate stress is close to horizontal. 

To the south and southwest of Baïkal, a third region can be 
distinguished where the directions of the pressure and tension 
make angles not greater than 40° with the horizontal plane, 
while the intermediate stress is characterized by various 
orientations. Because of the Jack of observational data, the 
boundaries of this region can be established only approxirnat
ely. lt seems to include the seismic zones of central and 
western Mongolia and is bordered by the Gobi-Altaï mountain 

system to the south. The earthquake foci of the Gobi-Altaï 
reveal nearly horizontal pressure normal to the structures and 
almost vertical tension, while the orientation of the intermediate 
stress is close to horizontal. 

The Arctic-Atlantic Belt 

The earthquake foci of the Arctic-Atlantic seismic belt are 
almost everywhere characterized by the near-horizontal orien
tation of pressure and tension and near-vertical orientation of 
the intermediate stress (Misharina, 1964a; Lazareva and 
Misharina, 1965). 

In the Atlantic Ocean the tension is generally oriented 
across the trend of structures, while the direction of the 
pressure is along the axis of the oceanic ridges that is traced 
by means of the locations of earthquake epicentres. The same 
orientation of the stress axes seems to be typical for the earth
quake foci of eastem Africa. 

ln the arctic part of the Arctic-Atlantic belt the orientation 
of stresses for different regions varies. In the region of the 
Norwegian and Greenland seas the nearly horizontal tension 
is normal to the strike of the sea ridge that is the extension of 
the Atlantic ocean ridge, while the direction of the near
horizontal pressure is along the strike of the sea structures. In 
the eastern part of the Arctic seismic belt (in the region of the 
Lomonosov ridge, Laptev sea and the delta of the Lena river), 
the predominant directions of pressure and tension also remain 
almost horizontal, but the belt trend is pursued only by the 
tension orientation while the pressure is generally normal to 
the line of epicentres. The tentative results show that in the 
region of the Verkhoyansk and Chersky ranges the pressure 
is horizontal and approximately normal to the trend of 
surface structures. The orientation of the tension and inter
mediate stress in the earthquake foci of this region is not 
definite. ' 

The Pacifie Belt 

In the majority of the investigated foci in the marginal 
Pacifie zone (excluding the Califomia shore and probably the 
shore of Central America), the direction of pressure is close 
to horizontal and normal to the trend of the earthquake zones 
and the main surface structures (Balakina, 1959, 1960, 1962). 
Such relations between the orientation of pressure and the 
trend of structures are observed in the foci of both surface and 
deep earthquakes down to depths of 600 to 700 km. The 
orientation of tension and intermediate stress is not constant 
and varies from focus to focus. 

Features of the Stress State in the Main Seismic 
Regions of the Earth 

The established regularities in the orientation of the 
principal stresses acting in earthquake foci permit the character 
of the stress state in the investigated seismic regions to be 
outlined. 
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The stress state at each point of the defonned medium is 
determined by the position of the three principal axes and 
the three values of principal stresses. We find the position of 
the principal axes of the stress state in a certain seismic zone 
as a whole and detennine the condition connecting its principal 
values. We assume that the location of the planes of maximum 
tangential stresses in thls zone is detennined by the established 
direction of the released shear stresses in the entire system of 
earthquake foci. 

First, let us consider thls condition in those seismic regions 
where the position of the principal axes of the released stresses 
for the entire system of foci remains constant (for instance, in 
Central Asia and Prybaikalye ). The space directions of the 
pressure, intermediate and tension axes will be given the 
indices i, j and k, respectively. Tuen the following relations 
must be given for the values of the principal stresses 0i, Oj, ok 

of the stress state in the foci: 

These relations show that the stress tangents amount to the 
greatest absolu te values T max on the areas making angles of 
45° with the axes with subscripts i and k. Proceeding from 
these conditions, or from the following ones equivalent to 
them, 

we establish the following two relations between the values of 
the principal stresses of the stress state in the region under 
consideration: 0i < Oj < ok and oi > Oj > ok , only the first 
of whlch is valid, as is easily seen. 

Now let us detennine the relationship between the principal 
values of the total stress state in those seismic regions where 
successive earthquakes show that the position of only one 
principal axis of stresses acting in the foci remains constant, 
while the directions of the other two principal stresses change 
from focus to focus (for instance, the Mediterranean Sea, the 
Carpathlan Mountains, the Pacifie belt). We assume that the 
constant axis is the axis of pressure. The axis of the total 
stress state coinciding with the latter will be given the subs
cript i. The subscripts j and k will refer to the other two axes 
of the stress state whose orientation corresponds to the other 
two principal axes of the acting stresses. The following rela
tions must be written for the principal values o; , Oj , Ok of 
the total stress state: 

They show that the tangential stresses Tik and Tij , where 
o· ok o· o· Tik = _,_-_ and Tij = ~, have the greatest absolu te values 

2 2 
in the total stress state and are equal. In this case the principal 
values of the total stress state are related by 0i < Oj ~ ok,and 

the two orthogonal principal axes corresponding to the two 
mutually equal principal stresses can be arbitrarily oriented in 
the plane nonnal to o; . 

If, in the entire system of earthquakes of a seismic region, 
the direction of the tension axis appears to be constant, the 
principal values of the total stress state will be related as 
o; ~ Oj < ok , where the subscript k refers now to the principal 
axis of the stress state that coincides with the direction of the 
axis of the released tension in the foci. 

TABLE 1 

Stress States in Seismically Active Regions of the Earth 

Condition 
The Corre- Type of 

Connecting 
lation be- Stress State 
tween the near the Earth's 

Seismic Regions the Principal 
Values of Surface and Values of 

the Stress 
the Ellip- Relative to 

State 
soid Axes o3 in the 
of Stress Deep Parts 

The Pacifie belt, One-sided hori-
the Sunda Islands, zon tal pressure 
southeastem Asia, normal to struc-
the region of the 

ok~o;>oi 03~02>01 
tures 

Chersky and 
Verkhoyansk 
ridges, the Car-
pathian Mountains 

Eastern Arctic Horizontal ten-
region ok>o;>oi 02>03>01 sien and pres-

sure along and 
normal to 
structures 

The central part Horizontal 
of the Mediter- uneven pres-
ranean-Asiatic 

ak>a;>ai a3>a2>a1 
sure, predo-

belt (from minantly 
À=40°E to normal to 
À=90°E) structures 

Mediterranean One-sided hori-
zontal tension 

ak>a;~ai ak>a;~a{=a3 
whose orienta-
tion relative to 
structures is 
unknown 

Western Arctic, Horizontal pres-
the Atlantic sure and tension, 
ridge, eastem ak>a1>ai a1>a3>a2 respectively 
Africa along and normal 

to structures 

Prybaikalye ak>a;>ai a1>a2 >a3 Horizontal 
uneven tension 
predominantly 
normal to 
structures 
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Figure 1. The field of the elastic stresses of the Earth. 

Eachoftherelations Oj < oi < ok, oi < O(~ Ok, oi "'=' oi<ok 
is characterized by a variety of stress states; hence the total 
stress state cannot be unambiguously determined proceeding 
from the known orientation of the principal axes of stress 
acting in the foci. 

Here we introduce one more system of subscripts which 
will be referred to the principal axes of the stress state and 
which depend on the orientation of the axes relative to the 
Earth's surface and the trend of the structures. The subscript 1 
will refer to that p1incipal axis which lies in the horizontal 
plane normal to the trend of structures, 2 to the axis located 
in the same plane along the structures and 3 to the vertical 
axis. If we apply this system of subscripts to the established 
relations between the values of the principal stresses and give 
the same sign to all the three stresses, then the values of the 
ellipsoid axes of stresses for different seismic regions of the 
Earth will be related in the way shown in Table 1. 

Among the variety of stress states which can be assumed 
on the basis of the established relation between the values of 
the principal stresses, we find one interesting system of possib
le states for which the value 03, i.e., the stress along the 
vertical axis, becomes zero. This additional condition to one 
of the principal values of stress is possible near the Earth's 
surface. lts introduction into the relationship between the 
principal values of the stress state in a certain seismic region 
permits one to determine the signs of the values 01 and o2 
and thus to establish the type of stress state near the Earth's 
surface in this region. ln general the positive principal stress 
corresponds to tension, the negative one to pressure. 

The value 03 in the deep parts of the seismic regions is not 
equal to zero and remains unknown. But the established 
dependence between the principal values of stresses in the 
stress state of a seismic region as a whole can give us values 
for 01 and 02 relative to 03 which are algebraically greater or 
smaller than 03 or equal to 03. Let us consider that the 
principal stress with an algebraically greater value than 03 is a 
relative tension while the principal stress with the value Jess 
than 03 is a relative pressure. Then the type of the established 
stress state near the Earth's surface can be generalized and 
extrapolated to the deep parts of the seismic region, consider
ing it relative to the vertically oriented principal stress. 

The results of the determination of the type of stress states 
in different seismic regions are presented in the last column of 
the table. 

On the Field of Elastic Stresses of the Earth 

We cal! the field of elastic stresses of the Earth with which 
earthquakes are associated the space distribution of stress 
states in the entire system of seismic regions. The table shows 
that the type of stress state changes from one seismic region 
to another, i.e., the field of the elastic stresses of the Earth is 
heterogeneous. 

In each seismic region of the Earth either the greatest 
relative pressure or the greatest relative tension is parallel to 
the horizontal plane . In most regions a certain relation is 
observed between the trend of surface structures and the 
direction of the principal axes of the stress state : either the 
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axis of the greatest relative pressure or the axis of the greatest 
relative tension is in the horizontal plane normal to the trend 
of structures. 

Figure l illustrates the orientation of the principal stress 
axes in the field of the elastic stresses of the Earth. On the 
map the greatest relative pressure acting in the horizontal plane 
across the structures is shown by large converging black arrows, 
while the greatest relative tension is shown by large diverging 
white arrows. The white and black circles near these signs 
show, respectively, that another of the principal stresses, 
which makes the maximum difference with the greatest relative 
pressure or tension acting across the structures, is vertical. The 
small white and black arrows near the large ones show that the 
second principal stress is horizontal and acts along the 
structures. The one-sided pressure or tension is not represented 
by any additional sign near the large converging or diverging 
arrows, respectively. 

The connections between the seismic zones and the regions 
of modern tectonic processes, as well as the relations between 
the direction of the principal axes of stress acting in the foci 
and the trend of tectonic structures irnply that both the 
modern development of tectonic structures and the local 
release of stresses in earthquake foci are due to the field of 
elastic stresses of the Earth that is demonstrated on the map. 
Both the processes are maintained by the continuous genera
tion of stresses in this field because of processes occurring in 
the interior of the Earth. 
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DISLOCATION FIELD DYNAMICS AS AN APPROACH TO THE PHYSICS 
OF EARTHQUAKE PROCESSES 

Roman Teisseyre 
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Po/ish Academy of Sciences 

Warsaw, Po/and 

ABSTRACT: A series of discussions on earthquakes leads to the assumption that physical conditions prior to earthquake 
occurrences are described by some energy accumulation units. These units of energy accumulation are connected with 
interior inhornogeneities of the earth and frorn a stress point of view could be described by dislocations, cracks or other 
stress singularities. 

The discussion of energy release in earthquakes is especially convenient in terms of dislocation dynamics. The main 
process of internai energy release is described by annihilation of two dislocation lines of opposite sign. Energy release can 
thus occur when two dislocation elements join, when a dislocation reaches the Earth's surface or any internai discontinuity 
and also in the process of thermal stress rernoval by a di~location field. It is stressed that generation of dislocations 
corresponds rather to an internai stress concentration process. Sorne argumentation for the use of dislocations follows 
from the 1/r interaction type between neighbouring stress accumulation units, corresponding to a kind of superlattice. 

It is also emphasized that cracks or other stress singularities can be approximated by a dislocation distribution. There 
follows a general approach to a unified theory by means of a dislocation density field. Thus, applications to the problem 
of the Earth's internal processes are discussed in terms of a dislocation density field. In this paper the relation between 
stresses of the thermal convection and a dislocation density is especially studied. Further, dislocation flow is assumed and 
related to the large-scale tectonic process. ln this way the stress rates in the Earth's interior can be determined. 

RÉSUMÉ : L'étude de séries de tremblements de terre amène à envisager les conditions physiques existantes avant les 
séismes comme des unités d'accumulation d'énergie rattachées aux hétérogénéites internes de la terre. Sous ce rapport de la 
contrainte, ces unités peuvent être identifiées comme des dislocations, des fissures ou d'autres singularités de contrainte. 

La dynamique de la dislocation s'applique particulièrement bien à l'étude de l'émission de l'énergie dans les 
tremblements de terre. La phase principale de l'émission de l'énergie interne s'explique par l'annihilation de deux lignes de 
dislocation de signes opposés. L'émission de l'énergie peut ainsi se produire quand deux éléments de dislocation se joignent, 
quand une dislocation atteint la surface de la terre ou n'importe quelle discontinuité interne, et aussi quand un champ de 
dislocation annule une contrainte thermique. Il est à remarquer que la génération des dislocations correspond surtout au 
développement d'une concentration de la contrainte interne. Le type d'interaction 1/r produisant entre des unités voisines 
d'accumulation de contrainte correspond à une sorte de super-réseau et donne lieu à l'étude de l'utilité des dislocations. 

L'auteur met aussi l'accent sur la possibilité de rapprocher les fissures et autres singularités de contrainte d'une 
répartition des dislocations. Suit l'élaboration générale d'une théorie unifiée basée sur le principe d'un champ de densité de 
dislocation. Ses applications au problèmè des processus internes de la terre s'expriment donc en fonction de ce champ. La 
relation entre les contraintes dues à la convection thermique et la densité de dislocation fait ici l'objet d'une étude 
particulière. De plus, après avoir admis le principe de la propagation des dislocations, celle-ci est rattachée au processus 
tectonique dans son ensemble. Il est possible de déterminer, de cette manière, le taux de contrainte à l'intérieur de la terre. 

Introduction 

Sorne physical properties of earthquake processes can be 
established by comparing the patterns of different types of 
earthquake series, which leads to the assumption that there 
are interrelations between different shocks forming part of one 
and the same earthquake series (Miyamura, et al., 1965). The 
physical conditions can be explained by assuming that the 
particular shock, previous to its occurrence, forms a dynamic 
unit of internai energy storage in a confined volume and that 
its energy is afterwards released in the earthquake process. The 
concept of so--called earthquake volume (Tsuboi, 1958), defined 
on the basis of the infinitesimal elastic theory, should, how
ever, be revised in the sense that energy storage is confined to 
a rather small volume whose self-strains exceed the standard 
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value of ultimate strain. This would correspond to the situa
tion in an overstrained material and it could be imagined that 
the interaction of forces maintains in balance the different, but 
adjacent, units of'internal energy storage. This argumentation 
follows logically from the above-mentioned assumptions since 
otherwise, to understand energy releases in an earthquake 
series, we would have to assume incredibly rapid strain recovery. 

The dynamic development of internai strain processes, 
revealed in separate shocks, is conditioned by two main factors 
(Teisseyre, 196 la). The general stress field, especially one of 
shearing character, governs the regional seismic activity and 
has to be considered as a factor varying in time at a rather 
slow rate. Inhomogeneities of the Earth's interior, ail kinds of 
internai failures, intrusions and fractures combine with the 
general stress field to form local stress concentrations and 
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Figure 1. Cross-section along a discontinuity surface. (a) constant dis

continuity along the dislocation surface, (b) displacement 
field of the superimposed dislocations - two dislocation 
pairs, (c) crack - continuous change of displacement dis
continu ity. 

nuclei of dynamic processes. Thus it is assumed that the units 
of in ternal energy storage are originally connected with internai 
inhomogeneities, but it is also possible that further dynamic 
developments may spread out from those internai sources 
(Kasahara and Teisseyre, 1966). The role of heterogeneity of 
the material is distinctly emphasized in Mogi's papers on 
classification ofshock sequences (Mogi, 1963a, 1963b). 

The units of internai strain concentration defined in the 
foregoing can be described with methods similar to those used 
in solid-state physics, but only for the theory of a continuous 
medium. Thus, we may consider such stress singularities as 
dislocations, cracks, or the general field of dislocation density. 
The dislocations constitute here somewhat idealized forms 
determined by jumpwise discontinuities in displacement along 
a dislocation surface. In cracks (Griffith, 1921), the displace
ment discontinuity varies from near zero at its edges to a 
maximum value at the centre of the crack. Unlike the disloca
tions, the stresses are also discontinuous when intersecting the 
crack surface. 

For dislocations, the theorem holds that a displacement dis
continuity, constant along the dislocation surface, produces 
considerable stress concentration but usually along the bound
aries of the dislocation (Figure 1 ). Those boundaries form 
singularity lines limiting the dislocation surface element, so 
that the dynamic characteristics of the dislocation can ail be 
deduced from considerations regarding those dislocation lines. 
By grouping of the dislocations (!ines) it becomes, however, 
possible to approach the real state of stress and strain condi
tions in the medium and, particularly, to describe the crack 
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field (Figure 1 ). Formai mathematical equivalence is achieved 
by using a continuous dislocation distribution along a given 
surface (Eshelby, et al., 1951 ). 

Finally, we may infer that the simple form of mathematical 
interpretation and the possibility of grouping dislocations in 
various combinations argue in favour of applying the disloca
tion theory to earthquake processes. More complex strain 
patterns as well as plastic deformations or serniplastic ones 
( distortions due to laminar stratification) can be described by 
means of the field of dislocation density (Teisseyre, 1966). 

The earthquake dislocation theory was studied by a number 
of authors, but some of them treated the problem from the 
static viewpoint only. Arnong them, the papers by J .A. 
Steketee (1958) present clearly the advantages obtained by 
application of the dislocation theory to seismology. Another 
approach was selected by G.W. Housner (I 955) in his statistical 
studies on earthquakes in the frame of the dislocation theory. 
A.V. Vvedenskaya (1956, 1958) achieved a description of 
earthquake processes by treating the formation of dislocations 
as a seisrnic event in a focal region. Her considerations, 
including the dynarnic process of dislocation appearance, were 
originally based on F.R.N. Nabarro's method of dislocation 
synthesis (Nabarro, 1951). 

S. Droste and R. Teisseyre (1959), and later Teisseyre 
(I 961 b ), also examined the dislocation mechanism of earth
quakes, assuming, however , a priori some distribution of dis
locations in the Earth's interior. Thus, the dislocations are 
treated by those authors as units of internal energy storage, 
only those dislocation processes being considered which lead 
to release of internai energy. Effective energy release occurs 
when two dislocation lines of opposite sign mutually approach 
and annihilate. This process, called pair annihilation, takes 
place when two dislocation elements join, or when a disloca
tion reaches the Earth's surface (in this case the dislocation 
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Figure 2. Mechanism of dislocation pair annihilation. (a) joining of 

two dislocation elements - (.L,T) pair annihilation, (b) effect 

of free surface - image dislocation. 
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annihilates with its image), or when a dislocation intersects 
an internai discontinuity (Figure 2). 

The sirnplest form of a dislocation element is a strip 
bounded by two parallel lines, that is, by two dislocations 
(lines) of opposite sign. Appearance of a dislocation element 
is thus equivalent to creation of a dislocation pair. A sirnilar 
equivalence holds for the annihilation process of a pair. From 
the dynamic viewpoint, which is commonly applied to the 
earthquake mechanism, both processes are equivalent and 
correspond to a mode) of two dipoles with moments (Figure 
3). From the energy point of view, the creation of a disloca
tion corresponds to some kind of internai energy transforma
tion, revealed by its concentration around the dislocation lines. 
Nevertheless, part of the internai energy will be spent on 
seismic radiation owing to the rapid dynamic mass shift. ln 
the annihilation process, the release of internai energy accu
mulated in dislocations produces an earthquake and causes an 
effective decrease of strains in a given confined region. As a 
result, the total stress system and the interaction pattern 
between adjacent accumulation units will change and may 
produce further energy releases (Figure 4). This event may be 
described in the following manner. After the earthquake, the 
balance of stress interaction between accumulation units is 
destroyed, which may lead to some rearrangements of their 
positions so that further energy releases may be expected 
(Teisseyre, 1964 ). 

The main difficulty in theory concerns the dislocation 
sources. The sirnplest procedure would be to assume a priori 
some pattern of dislocation distribution in the highly in
homogeneous interior of the Earth, or at least to assume some 
sources as the nuclei in which dislocations have to be created. 
The latter assumption was adopted by K. Kasahara and R. 
Teisseyre ( 1966) to ex plain earthquake swarm activity. 

Figure 3. Equivalence of the Love forces with the dislocations. (a) dis
location element and two dipoles, (b) an elongated disloca
tion surface and two dipoles - total zero moment. 
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As was mentioned, the dislocation theory allows one to 
imagine and calculate stress conditions and displacements prior 
to the earthquake and also their subsequent changes resulting 
from energy release. Comparison of energy data and displace
ment values on the Earth's surface obtained from observation 
and the dislocation theory shows quite satisfactory agreement 
{Alpan and Teisseyre, 1966). Even static solutions in the frame 
of the dislocation theory permit calculation of the surface dis
placements originating from various types of sources. The 
respective results yield a theoretical explanation of the 
geodetically measured deformations on the Earth's surface 
(Chinnery, 1961; Teisseyre, 1961a; Weertman, 1965). 

The occurrence of earthquake sequences could be investi
gated theoretically in terms of the interaction between energy
accumulation units (Miyamura, et al., 1965). The interactions 
between accumulation units could form a physical basis for 
constructing some models of dynamic development of an 
internai system. The time-course of a dynamic process in the 
focus was investigated by several authors (Vvedenskaya, 1959, 
1965; Ben-Menahem, 1961; Savage, 1965) and can thus be 
theoretically estimated. 

There are a great number of papers dealing with detailed 
problems of dynamic displacements due to dislocations, cracks 
or other stress singularities, which, from the viewpoint pre
sented in this study, belong in a general sense to the disloca
tion theory. The foregoing short argumentation in favour of 

this theory and particularly the field theory of dislocation 
density, as formulated in the next sections needs further 
development, primarily in two directions. First, earthquake 
phenomena should be described in terms of irreversible thermo
dynamics. Secondly, a real nonlinear stress-strain charac
teristic of the material has to be taken into account. 

Thermoelasticity equations comprise four equations with 
deformation components and a thermal field or density of 
entropy (Biot, 1956), which are to be solved simultaneously. 
In a simplified approach one can assume a given thermal field 
and then solve the equations for displacements. Of special 
interest for plane problems is the theorem by N.l. Muskhelish
vili {1953): a thermal field which satisfies the harmonie 
equation leads in general to a stress field which may corres
pond to multivalued displacement fonctions. ln other words, 
thermal stresses are in general equivalent to dislocation 
stresses. Careful interpretation of this theorem is important 
in earthquake problems {Teisseyre, 1963). 

Thus, certain thermal fields, particularly thermal convec
tion currents, correspond to dislocation stresses even if there 
are no real displacement discontinuities. But these thermal 
stresses could be removed by a real dislocation field of oppo
site character. The release mechanism would therefore again 
be described by stress annihilation due to annihilation of a 
dislocation pair-one, apparent, related to the thermal field, 
and the other, real, but of opposite character. 

The second problem which should be given careful attention 
concerns realistic evaluation of stress-strain characteristics in 
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focal processes. Even very general considerations lead to 
important conclusions regarding energy release in earthquake 
processes (Alpan and Teisseyre, 1966; Burridge and Knopoff, 
1966). Apparent elastic moduli in the strain-release process 
determine the final deformation pattern as a fonction of 
distance from the earthquake fault. Therefore it would be 
essential to obtain for the focal process problem more 
realistic solutions of the dislocation field in a nonlinear 
medium. 

Dislocation Density and its Relation to a Defonnation State 

Continuous dislocation distribution, or simply the field of 
dislocation density (Kondo, 1955a, 1955b; Kondo and Yuki, 
1958; Bilby, et al., 1955), seems in general to be the most 
powerful tool for describing a stress-strain pattern and 
combining the internai interactions of accumulated energy in 
a unified theory. The realistic picture of stress distribution 
and associated deformations can be obtained using the disloca
tion density. A proper distribution of dislocation density can 
approximate almost any stress system - for example, that due 
to cracks. 

A deformation state is usually described by a displacement 
vector u;, but, according to the general theorem (Kondo, 
1955a, 1955b; Kondo and Yuki, 1958), a real deformed 
medium can be brought back to the ideal (stressless) state by 
means of the distcrtion tensor u;k (nine components). This 

Figure 5. Fold deformation - dislocation distribution along layerlet 
boundaries. 

has only in special cases the potentials: u;k = au;taxk. Thus 
the general deformation is described by the distortion u;k 
which is related to the dislocation density by the rotation 
operator <Y.mi= €mks (3u;k/3xs). 

Similarly, as in the case of a dislocation, we can apply here 
the dynamic theory, coming thus to the field theory of internai 
processes in the Earth's interior. Stress self-interactions are also 
covered by the latter. Fold deformation (Figure 5) in a thin
layerlets structure has been discussed by R. Teisseyre ( 1966). 
Considerations on dislocation density flow in the Earth's 
interior (Teisseyre, 1967) raise some geophysical implications 
for the hypocentral plane problem in regions of troughs and 
ridges. lt is worth noting that any singularities of the disloca
tion density field bring us back to the crack or dislocation 
theory of earthquakes. 

However, the problem arises whether dislocations as large
scale units (in contrast to dislocations in crystals) really do 
exist in the Earth's interior or whether they should be regarded 
only as models of internai stress singularity. The mechanism 
of dislocation generation in a cross-zone was discussed in a 
paper (Teisseyre, 1961a). A cross-zone with fine boundary 
structure (e.g., crossing bands of thin layerlets) could generate 
dislocations with a Burgers vector equal to the individual 
distance between adjacent layerlets. This distance could serve 
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Figure 6. Shearing mechanism at cross-zone; appearance of gaps AA, 
CC in a formerly closed circuit ABCO. 

here as a quantization factor for the Burgers vector of disloca
tion. Indeed, if we consider some dislocation elements located 
along some planes, we corne to a plane interaction problem 
( forces of the order 1 /r between the dislocation lines ). The 
irregularity of their distribution favours generation of new 
dislocations. The problem corresponds to some extent to an 
irregular atomic lattice. A similar analogy is found when we 
consider generally some stress-concentration units. Their in
teraction pattern of type 1/r shows a large-scale analogy to an 
irregular plane lattice in which the stress-accumulation units 
correspond to some kind of centres in a superlattice. 

Further, we would like to consider the dislocation distribu
tion in a cross-zone at uniform shearing stresses. A shearing 
deformation in a cross-stratified medium can be treated as 
a plane problem with some dislocation density related to a 
displacement of discontinuous character along the laminar 
boundaries. 

Assuming pure shear deformation in the x 1 - x 2 plane to 
be given by e12 = constant, we have two distortion components 
u l 2 and u 2 1 connected wi th this deformation by the relation 

e12 = 1/2(U12 +u21)=u(12). 

These components must satisfy the equilibrium equations 
(Teisseyre, 1966). For the case Uss = u l l + u22 = 0, one gets 

U11,1 +u(12),2 =O ,U22,2 +u(12),1 =o 

l / 2[u12-u2d,ss=u[12J,ss=O, s=l,2. 

These equations are satisfied when putting 

u12 = k +mx 1 +nx2, 

u11 = - l/2(n +n')x1 +1/2(m +m
1
)x2 

u21 = k 1 

+m'x1 +n
1

x2, 

u22 = l/2(n +n
1
)x1 -1/2(m +m

1
)x2 

with e12 =u(1 2) = l/2(k + k
1
) + l/2(m + m

1
)x1 + l/2(n + n

1
)x2 

The nonvanishing components of the dislocation density 
tensor are given by 

a13 =u11,2-u12,1 =l/2(m' -m) 

a23 =u21 2-u22 1 = l/2(n' - n) 
' ' 

According to the general formula of the dislocation theory, 
the residual displacement due to non-closure of the contour 
ABCD (Figure 6) after deformation is given by 

b1= ff a13dx1dx2=l/2(m
1
-m)S 

ABCD 

b2 = ff a23dx1dx2 = l/2(n' - n)S 
ABCD 

where S is the surface of ABCD. (The ends of the contour 
closed prior to deformation suffer certain displacements due 
to distortional deformation.) Demanding the Burgers vector 
to lie in the direction of maximum shear, we put b1 = bi = 
b/✓2. Hence m' - m = n' - n = ✓2 b/S. For pure elastic 
deformation we have to put m' = m = n' = n = O. Then the 
distortion elements can be derived from the displacement 
vector u;k = ui,k with u1 = kxi and u2 = k'xi , where the 
term k corresponds to elastic shear deformation. 

Thus we see that dislocation density in a cross-layered zone 
is in this case equivalent to one, or to a number of, finite dis
locations with the compound Burgers vector b (bi, b2,0). The 
structure of a cross-zone consisting of bands of layerlets 
favours the appearance of some finite dislocation under 
conditions of shearing deformation. It would seem that 
particular values of the Burgers vector are related to particular 
layer thicknesses. In this sense we suppose that a fine boundary 
structure could play the role of a quantization factor , but the 
arguments in favour of this hypothesis are still inadequate. 
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Dislocation Density as Related to the Thermal 
Convection Field 

The problem of thermal convection was so far discussed 
mainly from the viewpoint of convection cells, their hydro
thermal properties and their distribution in the mantle. Con
vection theories are, of course, closely related to the hypo
thesis of tectonic development, while quantitative analysis of 
energy and stress distribution was treated only in the classical 
way. 

ln our present considerations, stress analysis is discussed 
with the assumption that relationships exist between thermal 
convection and dislocation density and its changes. Sorne 
results regarding the dislocation density field and dislocation 
flow, as applied to seismological and tectonic problems, were 
given in earlier papers (Teisseyre, 1966, 1967). A relationship 
between thermal stresses and the dislocation field was estab
lished by Muskhelishvili ( 1953) and discussed in connection 
with problems of earthquake origin and mechanism by the 
author (Teisseyre, 1963). An attempt to combine those 
findings in terms of dislocation density distribution as related 
to the thermal convection field is made in the following. 

Let us first summarize some results given in our paper on 
the thermal field as applied to the problem of earthquake 
origin. Assume that the temperature distribution T(x ,y) is given 
by some regular fonction To (x ,Y) and a part T 1 (x ,y) which 
could represent a kind of singular thermal convection. Then 
we can write 

T(x,y) = T 0 (x,y) + T, (x,y) 

2 
T, = L (-ykx.k + WkYk) I 'k 

k 

(1) 

cool 

wurm -----------~ ho! 

Figure 7. Angular temperature distribution in a convection cell. 

where Xk = x - xZ ; Yk = y -YZ ; xZ , YZ are coordinates of 
singular convection centres; and 'Yk , Wk are coefficients 
defining these convections. The sum in Equation (l)represents 
the distribution of the convection centres. Each centre is 
connected with a discontinuity of displacement u,v where 

t:.k(U + iv) = ..!!L(-wk+i-rk) '(3 = p, +~ µ) a. 
À+µ 3 

Thus, according to the discussion given in the paper cited 
above (Teisseyre, 1963), each convection cell is equivalent 

➔ 

to a dislocation with the Burgers vector b given by 

b =t:.u =-.!!.!!_ w , b = 6v = !!.P._ 'f . (2) 
X À+µ y À+µ 

The singular convection defined above does not fit, 
however, the temperature model of convection cells in the 
Earth's interior. The required convection model could be 
constructed by taking an appropriate distribution of the 
singular convections (xZ ,YZ): 

T -JJ6(ro)l(x-xo)-(ryo)ld d 
1 - , 2 Xo Yo (3) 

where r2 = (x - x 0 )2 + (y - y 0 )2. We have passed to a 
con tinuous distribution of singular convection centres, choosing 
as convection coefficients the fonctions 

-y=6(r 0 )dxodYo , w=-6(ro)dxodYo 

Each particular cell represents the angular temperature dis
tribution, which for r = I is drawn schematically on the left 
side of Figure 7. This temperature distribution corresponds to 
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a convection cell defined in the classical way as an upward 
movement of hot and downward movement of cold masses as 
shown on the right side of Figure 7. 

The same holds for the total field of temperature since in 
Equation (3) only the coefficient o(r0 ) enters. The coefficient 
o(r0 ) , defining the radial distribution of convection cells, 
could be assumed as shown in Figure 8 and given in Equations 
(4): 

for r 0 <Ro : 

forRo¾ro¾R1 
for r0 > R 1 : 

ô(ro) = 0 

ô(r 0 ) = ô 

ô(r0) = O 

(4) 

Ro and R 1 are certain distances which together with c5 define 
the geometry of the convection cell. The values Ro and R1 
could be identified with the inner and outer convection radii. 

In Equation (3), which defines a convection model by its 
temperature distribution, we have used a continuous distri
bution of singular cells instead of a discrete distribution as in 
Equation ( 1 ). Correspondingly, we should de termine the 
dislocation density tensor Ct.m i , in lieu of the Burgers vector 
bm of a single dislocation, which was given in Equation (2). 
We would then have 

nP nP 
Cf.xz = -+ ô(ro) , Ci.yz = --ô(ro) 

À µ. À+µ. 
(5) 

where Ci.xz , Ct.yz represent the dislocation density as given by 
the number of dislocation lines intersecting a surface element 
with the normal in the z-direction. Ct.xz corresponds to the 
Burgers vector bx , and Ci.yz to by . The stress field of a 
thermal convection is thus equivalent to a density field of 
dislocations. 

We should at last compute the radial temperature distri
bution of the convection mode! given by Equations ( 4 ). 
From Equation (3) we get (see Figure 7) 

_ -f f2 nô (ro) 1 (x-x o)- (ry o) l 
T 1 - 2 rodrt,dro 

o o R + ,5-2Rrocos rt, 

We can further transform this integral to the form 

Figure 8. Radial distribution of cell density and corresponding radial 
distribution of temperature in a convection unit. 

cSrro1 ·0 
R, Ra 

x-y - 2
1r R - ro cos rt, 

T1 = - f f ô(ro) ~--c----- r0 drt,dr0 R o o R 2 +rô-2Rrocosrt, 

The last equation can be written as follows : 

x-y -
T1 = - f ô(ro)<Prodr0 , 

R o 

with <f> = }" R-rocosrt, drt, 
o R 2 +rô-2Rrocosrt, 

Now we shall compute <I>, first for the case a= ' 0 < 1. 
R 

1 2n I-a cos rt, 21r 
<f>=-f 

2 
drt,=-

R o 1 + a -2a cos rt, R 

R 
For the case - < 1 , we get analogously q, = O. 

ro 

(6) 

Returning to Equations ( 6) and ( 4 ), we obtain for R > R 1 , 

(ro ¾R1): 

x-y 2n R1 x-y (R2-R2) 
T1 = - - f 6 rodro = - ôn 

1 0 (7) 
R R Ro R R 

For R 0 < R < R I we get: 

x-y 2n R x-y (R 2_R ô) 
T 1 =- - f o r0 dr 0 =- 61r 

R R Ro R R 
(8) 

For R ¾R 0 we get 

T1 =O 

Thus Equation (7) represents the distribution of temperature 
outside the convection region, and Equation (8) that inside it. 
The corresponding radial distribution is given on the right side 
of Figure 8; the diagram on the left side represents the cell 
distribution, Equation ( 4), tantamount to dislocation density, 
Equation (5). Equation (5) defines also the direction of the 
Burgers vectors indicated on Figure 9. 

Considering now two neighbouring thermal convection cells 
with equal circulation, we get a stress distribution equivalent 
to a dislocation density as marked by a few dislocation sections 
on Figure 9. Let us consider a dislocation pair, A' B' , in the 

R, 
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cool warm cool warm 

~ ~ ~ f 1/ 
f,A ~ 
A Ilot 

# 
warm 

left cell and A" B" in the right cell. Both dislocations are 
apparent, but the equivalent stresses due to the thermal field 
really do exist. Dislocations B' and A" have opposite signs and 
therefore can mutually annihilate by the joining process. This, 
however, can be also realized by the creation of a real disloca
tion pair AB of the same characteristics as A 'B' and A "B" . 
Thus the stress field of thermal convections could decrease 
when the real slips occur in the region between neighbouring 
cells. This mechanism is, considering stresses, quite equivalent 
to a pair creation AB or annihilation B'A" as in a simple dis
location mechanism {Figure 2). 

In the usual case we consider two convection cells with 
opposite circulations, that is, with common { upward or down
ward) sense of movement in their adjacent parts. In the present 
case, the respective stress pattern is more complicated. How
ever, similar arguments can be used when considering the 
joining process, with thermal stresses and dislocation occurr
ences as counterparts. 

Dislocation Flow along a Hypocentral Plane System 

The basic idea of the dislocation theory of earthquakes lies 
in an interaction problem between energy concentration units. 
Dynamic development of a strain pattern in the Earth's interior 
needs to allow units of energy accumulation to be able to 
slowly move and adjust themselves to the actual stress pattern. 
Thus, it is here assumed that separate dislocations can move 
and in this way their self-energy is dragged along. 

In this meaning one can consider a dislocation flow as 
describing the processes of energy which drag along some 
active planes. In this approach one can further take in to 
account any changes of dislocation density due to generation 
of dislocations in some internai zones as well as annihilation of 
dislocations in the processes of energy release. Earthquake 
zones, that is, zones of energy release, can be along the same 
hypocentral plane more or less displaced in relation to the 

warm hot 

Figure 9. Equivalent (ta thermal stresses) dislocation density and 
energy release mechanism between neighbouring convection 
units. 

zones, where dislocations are formed. A dislocation flow 
joins here these counterparts in an unique physical process. 
The assumed existence of a dislocation flow could be also 
directly related to the large-scale thermal convections. 

The general pattern of dislocation flow can be obtained by 
considering boundary conditions for dislocation density flow 
in a layered medium (Teisseyre, 1967). According to results 
presented in the quoted paper, the following system of equa
tions governs the processes of dislocation flow hmn. ln the 
case of a screw dislocation flow, Equations (9) and (10) below 
follow from Equations (35) in the quoted paper. 

n • (i) · 
l: /3 3 2 == 1-(tan O'.o/tan O'.n) 

i=1 
(9) 

(10) 

In the case of an edge dislocation flow, Equations (11) to ( 13) 
follow from Equations (42) in the paper mentioned. 

.o n .(i) 2 2 
(Co/1323) i~l /331 ={µo(l + cot O'.o)/µn(l + cot O'.n)} -1 (11) 

with 
.o n .(i) 

A = 1 + (Co/1323) .f /33 1 1-1 

.(i) .(i) 
~31 , ~J-2 are the time rates of dislocation density changes in 

n .(i) 
relation to a separate layer i; ~ ~ 3k represents the respective 

i=l 
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Figure 10. Rate of stress accumulations dp3k/dt: in the case of a free 
dislocation flow p031 , p033 (dashed curves); in the real 

situation referred ta the Kuril-Kamchatka region P31 , p33 
(sol id curves). 

.(i) 
sum over n layers. The time rate (3 3k is understood as the 
difference of generation rate and annihilation of dislocations. 

. (i) 
The case f33k = 0 represents a free dislocation flow; here 

the generation rate of dislocations is at the same place com
pensated by annihilation processes. In the case of screw 
dislocations, the resulting plane of dislocation flow has 
constant inclination a , but in the case of edge dislocation, 
the respective plane bends as is shown on Figure 11. The stress 

rates dp 3k are given on Figure 10 by dashed lines (Teisseyre, 
dt 

1967). 

In a general case with t3k t- 0 , there can be achieved 
a comparison of the theoretical results with the form of a 
hypocentral plane and the release of earthquake energy at 
different depths along that plane. The case of a screw disloca
tion flow would correspond to a horizontal displacement along 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

<::, ...... 
•C:J.."') 

/ 
/ 

/ 

600 , 700 

a fault, for example, the San Andreas. The case of an edge dis
location flow corresponds to a dip-slip displacement, and thus 
displacement normal to the trend of the structure is observed . 
This is, according to Hodgson ( 1962) and also Balakina ( 1962), 
the case of the west Pacifie system of arcuate structures. For 
the Kuril-Kamchatka trench, for example, the tentative form 
of the hypocentral plane is given on Figure 11, as follows from 
the distribution of foci (Gadomska and Teisseyre, 1968). The 
corresponding angles of inclination as a function of depth 

n . (i) . (i) 
a(z) allow us to compute 1: {33 1 and /33 1 itself (Equation 11 ). 

i=l 
o o I The stress rate~ {-Co/2I323)(dp31 /dt) and ( Co/2I3 23) (dp3 3 

dt) are computed after Equations (12) and (13). These results 
are presented on Figure 10. Worth noting is the increase of 
fJ31 with depth, suggesting that very deep processes highly 
influence the earthquake occurrences. Below the depth of 
500 km the values of (Co/21~23)p33 become less than zero. 
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Figure 11. Vertical section of the distribution of foci in the Kuril
Kamchatka region; the hypocentral plane and the plane of 
free dislocation flow are indicated. 

Figure 12. Dislocation density changes ~3 1 (upper scale) and the earth
quake numbers N plotted as functions of depth: 6. - after 
Sykes (1966), o - after Gadomska and Teisseyre (1968) . 
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This fact can be probably interpreted only as related to the 
change of direction of the dislocation flow. Thus, probably 
the dislocation current in the range 0 - 500 km would meet 
at that depth the countercurrent existing in the range 500 -
700 km depth. This fact can be related to the earthquake 
activity increase as follows from Figure 12 giving log N 
plotted as a function of depth. The numbers of earthquakes 
N in the Kuril-Kamchatka region for the 50 km intervals of 
depth (Gadomska and Teisseyre, 1968) and for the 25 km 
intervals (Sykes, 1966) are furthermore compared with the 
computed values ~31 · The result is presented on Figure 12. 
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ABSTRACT: A number of theoretical models which may be applied to the study of fault mechanics are reviewed, with 
particular emphasis on the boundary conditions assumed for the surfaces of the crack. The displacements and stresses which 
arise on the boundaries of the crack under the action of an applied shear stress are derived for each mode!. Particular 
consideration is given to the mode! which includes a frictional stress that increases linearly with depth. As an application of 
these models, the stress drops associated with some real faults are calculated in several ways using a variety of fault para
meters. The calculated stress drops for vertical strike slip faults show a very small spread, and generally lie within the range 
of 30 to 60 bars. Similar calculations for dip slip faults have a much larger spread, probably because of inadequate field 
data. A discussion of the usefulness of more complex fault models is included. 

RÉSUMÉ: L'auteur passe en revue un certain nombre de modèles théoriques pouvant servir à l'étude du mécanisme des 
failles, mettant particulièrement en relief les conditions de limite admise pour les surfaces de la fissure. La détermination 
des déplacements et des contraintes subis par les bords de la fissure sous l'action d'un effort de cisaillement est alors 
effectuée pour chaque modèle. Le modèle qui englobe une contrainte de friction augmentant linéairement en profondeur 
fait l'objet d'une attention particulière. En se servant de ces modèles, les baisses de contraintes dans des failles réelles sont 
calculées de plusieurs façons avec divers paramètres de faille. li est démontré que les baisses de contraintes calculées dans le 
cas de failles verticales à glissement transversal présentent une très faible dispersion; elles se situent généralement entre 30 
et 60 bars. L'application de calculs analogues à des failles à rejet vertical révèle une plus grande dispersion due 
probablement à l'inexactitude des données relevées sur le terrain. Suit l'étude de l'utilité de modèles de failles plus 
complexes. 

Introduction 

The purpose of thls paper is to review those theoretical 
approaches to fracture that have application to the study of 
faulting in the earth's crust. A great many papers have been 
published on the mechanics of cracks and holes in elastic 
media, beginning with the classic work of Inglis ( 1913) and 
Griffith ( 1921 ), and the mathematical foundations for man y of 
the more sophlsticated models were set up even earlier by the 
ltalian school of mathematicians, notably by Volterra (1907). 
In addition to the amount of work that has been carried out, 
the situation is further confused by the variety of contexts in 
which the theoretical models have been applied, and also by 
the number of different joumals in whlch the various models 
are described. 

To illustra te this diversity, we can compare the approaches 
to fracture of the engineer, the metallurgist and the geologist. 
In engineering studies a crack is often regarded as a model of a 
flaw in a mechanical structure, whlch, under the action of 
certain applied stresses (often tensile), may become a potential 
source of failure. Within a crystal lattice, the crack becomes a 
mode! of a dislocation. In this case the metallurgist is concemed 
Jess with failure and more with the nature of the crystal lattice 
and the interatomic bond. To the geologist , the crack is a 
mode! of a fault and he is often concemed with the sudden 
fault movements that accompany earthquakes. Unfortunately, 
these different approaches have led to a series of different 
concepts and mathematical treatments that have tended to 
obscure the underlying similarity of the problems involved. 
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The largest volume of information is to be found in the 
engineering literature (for a recent review, see for example, 
Paris and Sih, 1965). Much of this work has been devoted to 
the two-dimensional situation, corresponding to a crack or a 
hole in a thln plate. The edges of the crack are usually assumed 
to act as free surfaces, and in the case of thin cracks, even the 
frictional stresses between the faces of the crack are assumed 
negligible. The application of thls mode! to faulting in the 
earth's crust is clearly rather dubious, because of the large 
compressive stresses present within the earth. In spite of this, 
there have been a number of studies of fault mechanics wlùch 
have been based on this mode!. 

The approach of the crystal physicist has diverged from 
that of the engineer with the introduction of the concept of 
the dislocation line. This concept arises in the study of dis
con tinuous media such as a crystal-lattice, and its direct appli
cation to a continuous elastic solid is not obvious. More 
recently, the theory has been expanded to include the possi
bi\ity of continuous distributions of dislocation lines. Using 
thls idea many of the results of crystal dislocation theory may 
now be applied directly to an elastic medium. There are, how
ever, still some serious problems of communication involved; 
for example, the crystal physicist will often specify a disloca
tion distribution fonction rather than a displacement vector. 

An important contribution to the theory of fracture in 
an elastic solid arose in the work of Steketee (1958a), who 
reformulated the earlier work of Volterra (1907) into a form 
directly applicable to the general problem of a three-dimen
sional crack in an elastic medium, with a general interaction 
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between the faces of the crack. Steketee distinguished his 
theory from that of crystal physics by calling it the elasticity 
theory of dislocation. In principle his model is based on the 
same foundations as that of crystal dislocation theory, but 
instead of the dislocation line, Steketee introduced clearly the 
idea of a dislocation surface. In spite of some rather formi
dable analytical difficulties, Steketee's theory has opened the 
way to a variety of investigations concemed with three-<limen
sional cracks and faults within an elastic medium. 

The models which we shall discuss in the following sections 
are those which are most commonly applied to the analysis of 
faulting. Although the original authors may have considered 
other cases, we shall be concemed with the analysis of a closed 
crack in an elastic medium subjected to a shear stress. Also, 
where possible, we shall make the crack intersect the surface 
of a semi-infini te medium, and include the boundary condition 
of zero stress, together with a frictional stress due to gravita
tional pressure which increases with depth. We shall be parti
cularly concemed with the boundary conditions which are 
assumed for the surface of the crack. 

We shall only consider the simplest types of fault model, 
such as the vertical strike slip fault in a semi-infinite elastic 
medium, though the mathematical techniques are available 
for studying more complex models (including dipping faults, 
nonelastic earth properties, etc.). Our reason for this is im
portant. As we shall see, the field observations, with which the 
model predictions must be compared, are few and uncertain. 
In many cases, the introduction of new parameters into the 
simple problem is enough to make a unique solution impossible. 
In the geological literature, this point has not received the 
attention that it deserves. 

As an example of the application of these models, we shall 
examine the change in stress which accompanies the forma
tion of a fault, the so-called 'stress drop'. It was shown several 
years ago (Chinnery, 1964) that the stress drop calculated on 
a simple model was between one and two orders of magnitude 
less than the commonly accepted strength of crustal rocks. 
Since that time, more sophisticated methods of analysis have 
become available, and many more faults have been inves
tigated. The present study has been prompted by a recent paper 
by Brune and Allen ( 1967), who calculated the stress drop for 

KNOPOFF 
MODEL 

Figure 1. Diagrammatic representation of the 
two-dimensional crack models of 
Starr (1928) and Knopoff (1958). 

a number of observed faults, and concluded that the large 
spread in their results indicated a "wide variation in the 
character of ruptures that occur in surface faulting." In the 
last section of this paper, we shall re-examine this conclusion 
in the light of a more thorough review of the fault models 
concerned. 

Two-dimensional Crack Models 

As examples of the analysis of an infinitely long crack 
situated within an elastic medium, where the edges of the 
crack are assumed to act as free surfaces, we shall consider 
two cases. The first was described by Starr (1928) and the 
second by Knopoff (1958). The geometry of the models and 
the orientation of the coordinate axes which will be used 
throughout this paper, are shown diagrammatically in Figure L 
In each case the faces of the crack are in contact, that is, the 
crack has no thickness in the y direction. 

Starr (1928) considered the deformation of a two-<limen
sional elliptical crack under the action of a shear stress S = r xy, 
applied at infinity. This causes a displacement of the sides of 
the crack in the x direction, which varies as a fonction of x. 
The results which are quoted below are obtained from Starr's 
model by setting the minor axis of his ellipse equal to zero. 
The variation in displacement across the crack is then found 
to be 

Sa (À+2µ) ~ x
2)1/2 U(x)=--- l-7 forlxl..;;a 

2 µ(À+µ) a 
(I) 

where a is the half width of the crack, and À andµ are Lamé's 
elastic constants. This displacement variation is shown at the 
top of Figure 2. The maximum offset occurs at the centre of 
the crack; if À=µ it is given by 

Um = 2U(0) 
3 Sa 

2 µ 
(2) 

Since in the absence of the crack the stress at the origin 
would be S, and after the insertion of the crack the stress 
(because of the boundary condition on the crack surface) is 
zero, the change in stress due to the occurrence of the move
ment U(x) is given by 
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l:,.r = S = 2_ Umµ. 
3 a 

(3) 

However, at points adjacent to the crack the initial shear stress 
will not necessarily be relieved. In fact, Starr's theory shows 
that the shear stress along the x axis is given by 

Txy := Ü for lxl ~ a 

for lxl ;;;, a 
(4) 

The stress near the tip of the crack becomes extremely large. 

It is useful to rewrite these results in a slightly different 
form. The effect of the displacement U(x) given by Equation 
(1) is to produce a stress of magnitude-Son the faces of the 
crack. We can therefore define a stress T(x) which is the 
result of imposing U(x) on a crack in an unstressed medium. 
Then: 

T(X) := -S for lxl ~ a 

T(X) = s[ 2x 2 112-1] forlxl;;;,a 
(x - a ) 

(5) 

This stress variation is shown at the bottom of Figure 2. 
We shall use these symbols U(x) and T(x) in the same way 
throughout this paper. We can regard the quantity S as being 
defined by Equation (2). 

The general problem for the displacements and stresses at 
any point throughout the medium may be solved (for example) 
by the methods of Muskhelishvili (1953) in one of two ways. 
The displacements may be specified along the x axis as: 

U = U(x) 

u=o 

for lxl ~ a 

for lxl;;;, a 
(6) 

or the crack may be regarded as a mixed boundary value pro
blem where: 

T := T(X) 

u=o 

for lxl ~a 

for lxl ~a 
(7) 

These two approaches are equivalent, and there is, as we shall 
see, a relation between U(x) and T(x). The presence or absence 
of the applied stress S is, of course, of no consequence to the 
analysis of the problem, since we are dealing with linear 
elasticity. 

The crack model described by Knopoff ( 1958) is very simi
lar to that of Starr, except that the applied stress S = T y z, and 
the resulting displacement is parallel to the length of the 
crack, i.e., the z axis. The displacements and stresses at the 
crack are then given by 

U(x) 

---=-2,.._a ______ .... a _________ ...... 0 ____ ~2,..La-x 

r(x) 

1 
s 

1 

--2a--- ;I~ ____ :__j---2a-x 

Figure 2. The displacements and stresses along the x axis for the models 
shown in Figure 1. lnStarr'smodel U= Ux and T=Txy• ln 
Knopoff's model U= Uz and T =Tyz• 

Sa ( x
2)1 2 U (x) = -;; 1- a 2 I 

r(x) =-S 

for lxl ~ a 

for lxl ~ a 

r(x)=s[ 2 x 2 112 -1] forlxl;;;,a 
(X -a ) 

(8) 

The functional form of U(x) and T(x) are the same as in Starr's 
model, and correspond to the diagrams in Figure 2. Once 
again, the stresses at the tip of the crack are very large. The 
maximum offset and stress drop on Knopoffs model are then 

6r =s = ~ Umµ 
2 a 

(9) 

Since Txy = 0 on x = 0, we may use Knopoffs analysis to 
investigate a vertical strike slip fault of infinite extent (see 
Figure 3.). The x axis points into the earth, and T(x) is the 
stress change at the fault associated with a fault movement 
which varies with depth according to U(x). Physically, the 
infinite stress at the lower edge of the fault model suggests 
that the fault will tend to propagate downwards. (Note that 
Starr's model cannot be used in the same way to model a dip 
slip fault, since Tx y is not equal to zero at all points on the 
plane x = 0). 
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Figure 3. Knopoff's mode! applied ta a ver
tical strike slip fault intersecting 
the surface. 

U(x) -s 

The basic fault model described by Starr and Knopoff can 
be critized for a number of reasons. One of the most important 
is the assumption that the edges of the crack are free. Many of 
the original crack models were designed for the study of ten
sion cracks or holes within a material. Where the edges of a 
crack are held apart, the assumption is probably reasonable. 
However, in a material in compression, such as the earth, this 
is not so. Analytically, the simple model assumes that Txy, 

T yy and T yz are zero on the crack surface. 

Within the earth, or within any material in compression, the 
faces of the crack must be in contact, and stress may be trans
mitted across them. Thus, Txy, Tyy and Tyz will generally not 
be zero, and we must only require that the stresses are con
tinuous across the crack surfaces after failure. Mathematically, 
we must view the edges of the crack as being 'welded' together 
after the failure has occurred. Within the earth, for example, 
the value of Tyy• because of gravitational compression is likely 
to exceed any of the shear stresses involved, at a depth of 
only a few kilometers. 

This leads us to consider a new model, in which the stresses 
are continuous across the edges of the crack, and are specified 
on the crack surface. In the simplest case, we may suppose that 
movement on the fault is opposed by a constant frictional 
stress Sf, which could be, for example, the normal pressure on 
the crack surfaces ( r yy) multiplied by a frictional coefficient n. 
Ifwe assume Sf is constant, and that the external applied stress 
is S, the stress drop due to the movement is constant, and is 
given by 

(10) 

We have therefore to solve the problem of a crack in which the 
shear stress is specified on the surface of the crack to have the 
form 

T(X) =-f:::.r forlxl.;;;;a 
(11) 

U(x) = 0 for lxl ;;.,a 

0 

X 

s ,(x) 

The solution for this problem can be deduced immediately 
from the models of Starr or Knopoff, or they can be obtained 
from Muskhelishvili (1953). We find exactly the same forms 
for the displacements and stresses involved as those given in 
Equations (1), (5) and (8) (depending on the orientation of 
the applied stress), with S replaced by S- Sf. Once again, the 
stresses at the tip of the crack become infinite . Oearly, the 
new model adds very little to the earlier models. 

The presence of the infinite stress associated with the tip 
of the crack is physically very unreasonable. There seem to 
be two ways to view this problem. In most of the engineering 
literature the infinite stress seems to be accepted. The argument 
is that, in the vicinity of this region, the considerations of 
continuum elasticity do not apply, and plastic effects will 
dominate. Thus the singularity can be excluded from the 
region under consideration. 

An alternative approach assumes that the presence of an 
infinite stress indicates that the fault is in an unstable state, 
and that it will propagate until it reaches some position where 
the stress becomes finite at the tip. Such a case is considered 
in some detail in the next section. With this point of view in 
mind, we reach the interesting conclusion that neither the 
stress nor the displacement on the fault plane can be constant 
across the fault plane. The major difficulty now is to formulate 
a theory which will suggest how either the stress or the dis
placement varies on the fault plane so as to remove the singula
rity in stress. The results of the next section suggest a solution 
to this problem which may be of very general application. 

The Vertical Fault with Linearly Increasing Friction 

Considering the vast literature concerned with the simple 
crack models described above, it is surprising that so little 
effort has been expended on other possible crack models. 
Problems in which the stress or the displacement on the crack 
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vary in a more complex way than the simple models have been 
described by Kasahara (l 957), Weertman (I 964, 1965), Berg 
(1967), Walsh (1968), and Chinnery and Petrak (1968). The 
füst four authors mentioned considered the vertical strike 
slip fault of infinite horizontal length, which simplified the 
theory to a problem in plain strain. 

Kasahara (1957) gives the solution for the problem of a 
fault where the stress on the fault plane is specified by the 
series 

Tyz = :E :E Fmn cos my co~ nz 
mn 

(12) 

Unfortunately, the only case he evaluated using this technique 
was Tyz = constant, which, as we have seen, is a very trivial 
problem. This example, however, does suggest that the con
vergence of the method may be qui te slow. 

Weertman, Berg and Walsh considered the more specific 
and extremely interesting problem of a fault in the presence of 
a frictional stress which increases linearly with depth. We shall 
discuss the results of Weertman (1964), though the later papers 
consider the significance of the mode! in more detail. 

In Weertman's analysis, the fault is modelled as a continuous 
distribution of dislocation lines. This distribution is described 
by a function B(x), where B(x) dx represents the total length 
of the Burgers vectors of the infinitesimal dislocations situated 
between x and x+dx. B(x) is related to the displacement U(x) 
by 

X 

U(x) = J B(x) dx 
0 

(13) 

If the stress r(x) is specified on the fault plane, the dislocation 
distribution is given by 

2af r<O dt B(x)=-- --
µ11 X - ( 

(14) 

where a= l for screw dislocations (Knopoffs case), and a= 1-v 
for edge dislocations (Starr's case), and where v = Poisson's 
ratio. 

Weertman evaluates this equation for the case where the 
stress acting on the fault plane has the form S - S f S is the 
(constant) extemally applied shear stress, and St, the frictional 
stress, is presumed to increase linearly with depth as Sf = kx. 
Using the complex variable methods of Muskhelishvili (1953), 
he then finds that breakage will occur from the surface to a 
depth of b, where 

b = 11S 

2k (15) 

and where the displacements and stresses on the x axis are 
given by 

4kx [b + (bx
2
-x

2
)

1
1

2
] B(x) = - log 

11µ 
for O ¾ x ¾ b 

k [ ~ b + (xb2-x2) 1 /2 } ] U(x) - - b (b2-x2) 112 - x 2 log 
rrµ 

for 0 ¾X ¾b (16) 

and r(x) = S [; ~ -1] 
r(x) =S [f sin-1 ~-1] 

for O ¾X¾ b 

(17) 

for x;;;;,: b 

U(x) and r(x) are plotted as functions of depth in Figure 4. 
Because the slope of the displacement depth curve approaches 
zero at x = b, the stress singularity is removed. The depth b, 
given by Equation (15), is an 'equilibrium' depth (Walsh, 
1968). If the actual depth of faulting is different from this 
value, the stress singularity reappears, and we must conclude 
that the fault is in an unstable state. 

-1 0 T(x) 

X 

Figure 4. The displacements and stresses on the fault plane for the 
mode! of Weertman (1964), in which there is a frictional 
stress that increases linearly with depth. The stress is measured 
in units of s-sro (see text). 

1t is interesting to note that the fault extends beyond the 
point at which the applied stress equals the frictional stress, 
x = b0 • For here 

s=s1 =kb 0 or bo=S/k (18) 

The final depth of movement b is therefore equal to rrb 0 /2. 

If there is any component of the frictional stress that is 
constant, say Sfo, then, as Walsh (1968) points out, the above 
formulas still apply, but S should be replaced by S-Sfo Note, 
however, that if k = 0, so that the stresses acting on the fault 
plane do not change with depth, b = 00• As we have seen earlier, 
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this case always results in an infinite stress at the crack tip, 
and we must expect the crack to propagate downward in
definitely. 

The maximum value of the offset on the fault occurs at 
x = 0, where 

_ 2kb 2 _ b (S-St0 ) 
Um ___ ---- (19) 

Tlµ µ 

The stress drop on the fault plane is a fonction of depth, and 
is a maximum at the surface x = 0, where 

A _ _ Umµ 
LlT - s - Sr, - --

0 b 
(20) 

Following Weertman (1964), we suppose that the frictional 
stress in the crust of the earth may be approximated by the 
simple law 

St=kx =npgx 

so that k =npg (21) 

and S-St = 2npgb 
0 Tl 

where n is a coefficient of friction, p is an average density and 
g is the acceleration of gravity. It is intriguing to notice that 
Equations (20) and (21) imply a relationship between the 
maximum offset Um and the depth of faulting b: 

U 
_ 2npg 2 m---b 

Tlµ 
(22) 

One interesting way to use this equation is to substitute 
suitable parameters for a long fault, such as the San Andreas, 
to estimate the 'coefficient of friction' n. If we set p = 11 gms/ 
c.c., µ = 3 x 1011 c.g.s., Um = 5 metres, and b = 15 km (see 
Table 2), we find n = 0.03. This value is very much lower 
than the coefficients of sliding friction measured in the labora
tory (e.g., Brace, 1960), which usually lie between 0.5 and 1.0. 
This elementary calculation clearly throws some doubt on the 
applicability of Weertman's model to a typical fault movement 

A convincing explanation for this difficulty has been given 
by Berg (1967). He considers what happens after the fault 
movement described above, if the externally applied stress S 
is slowly increasing. Presumably, once the initial movement is 
completed, there will be a partial healing of the fault surfaces, 
and no more movement will occur until the increment in 
stress 6S is large enough to overcome this 'cohesive strength'. 
At this point , movement will occur over the fault plane, and 
the fault will propagate to a new equilibrium depth b + ôb. If 
6 U is the accompanying fault offset at the surface, we can 
relate 6S, ôb and 6 U as follows: 

6b =-Tl- ôS 
2npg 

2b 
ôU = - 6S 

µ 

The stress drop at the surface is clearly 6S, where 

1 µôU 
ôS=--

2 b 

If we set n""' 1, 6S = 40 bars, and b ""'15 km(see Table 2) 
we find that the fault movement 6 U is 4 metres, and the depth 
increment ôb is 1/10 km. These values are very reasonable. 
The value of S - Sfo corresponding to a depth of 15 km can be 
obtained from Equation (21), and is found to be 3000 bars. 
This is remarkably close to the commonly accepted strength 
of crustal rocks. 

Berg's model strongly suggests, therefore, that faulting 
should not be regarded as occurring only under the influence 
of an applied stress S at infinity. Instead, each fault movement 
is an accommodation to a change in the applied stress, and the 
stresses in the neighborhood of the fault are composed of the 
initial stress S, the incremental change 6S, and the residual 
stresses built up from previous movements. Furthermore, the 
observed stress drop gives a measure of the cohesive strength of 
the brecciated material between the faces of the fault, and may 
vary considerably from one place to another. Clearly there is 
no relation between stress drop and applied stress, and Berg 
( 1967) has rightly criticized Chinnery ( 1964) for suggesting 
such a relationship. 

It is interesting to note that in the adjustment from one 
equilibrium state at depthb to the next at depth b + ôb, the 
change in stress on the fault plane is simply 6S from the sur
face down to the depth b. In the small additional interval ob, 
the change is more complicated, and is such as to ensure the 
absence of the stress singularity at the tip. However obis very 
small, and to ail intents the change is constant with depth, and 
this suggests that Knopoffs model may in fact give a very 
good representation of the displacements and stresses associated 
with a given movement. 

One serious failing of the Weertman-Berg mode! is that it 
neglects the possibility of permanent deformation, particularly 
at depth. The time interval between successive movements on 
the same section of a fault is probably measurable in centuries. 
1t is not likely that the earth can maintain the high applied 
stress near the lower edge of the fault for this length of time 
without some adjustment taking place. It may be that after
shocks, which often seem to occur in just this region, are 
indications of a redistribution and reduction of this stress 
by movement on local weaknesses. This in turn suggests that 
the calculated depth increment ob may have very little meaning 
in practice. 

To put this problem another way, Equation (22) suggests 
that for a given depth of faulting there is a corresponding total 
offset at the surface. Using the parameters given above, a fault 
depth of 15 km should result from a total surface offset of 
3/10 km. Worse still, if there is a surface offset of 100 km on 
the San Andreas fault, it should have penetrated to a depth of 
250 km! The absurdity of this result does not imply that the 
Weertman-Berg model is invalid; it only points out that the 
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earth does not behave elastically on a geological time scale, and 
the mode! may be a good approximation for two successive 
fault movements. It will be interesting, however, to investigate 
refinements of the mode! that include the possibility of plastic 
deformation. 

To consider faults whose length is finite, the theory must 
be extended to handle a three-dimensional crack surface. 
Models of this kind are discussed in the following section. 

Three-dimensional Models 

The simplest three-dimensional crack mode! is obtained by 
rotating the elliptical crack of Inglis ( 1913) or Starr ( 1928) 
about a minor axis to form the ellipsoidal or 'penny-shaped' 
crack. The deformation of such a crack by an applied stress 
has been considered by Sneddon (1946) and Sack (1946), who 
discussed the effect of a tensile stress, and by Eshelby ( 1957) 
and Keylis-Borok (1959), who included the effect of a shear 
stress. If the crack has a radius a, lies in the plane y= 0, and is 
subjected to S = r xy ( compare Figure 1 ), the displacements a
long the x axis are given by 

4aS U,+2µ) ~ x2)1/2 
U(x) =- --- 1- 2 forO <lxl<a 

1rµ (n+4µ) ' a 
(23) 

The maximum offset at the centre of the crack Um and the 
stress drop Mare given by (for X=µ) 

71r Umµ 
!:.r=S=- --

24 a 

(24) 

(25) 

(This result was quoted erroneously by Brune and Allen 
(1967)). The displacement U(x) has the same formas in Starr's 
model (Figure 2) and as may be expected, r(x) becomes infini
tely large at the tip of the crack. 

The foundations for a much more comprehensive theory 
were laid down by Volterra ( 1907). This theory is based on 
the concept of a dislocation surface, which is a surface of dis
continuity in displacement. The process of formation of such 
a surface can be imagined as follows. A eut is made over an 
arbitrary surface within an elastic solid, the two sides of the 
eut are deformed relative to one another, and then the si des of 
the crack are welded back together in their new positions. 
Because of this 'welding' process, the stresses are continuous 
across the dislocation surface. 

There have been several attempts to use this theory, in
cluding, for example, the work of Nabarro (1952) and 
Vvedenskaya (1959). However, it was left for Steketee (1958a) 
to express this theory in its most usefol form. He was the first 
to show clearly that a dislocation surface can be regarded as a 
distribution of sources, called 'nuclei of strain' . These nuclei 
have been discussed frequently since their introduction by 
Volterra (1907) and Love (1944). 

Steketee's theory can be summarized by the following for
mula, which relates the displacement u at an arbitrary pointP 
due to a discontinuity !:.u over an arbitrary surface :E in an in
fmite elastic medium. 

(26) 

where µ is the rigidity, vj are the direction cosines of the nor
mal to the element d:E, and the ri are a set of Green's fonc
tions. Shear fracture on a plane involves those Green's fonc
tions with i 'f j, while more general dislocation surfaces involve 
all six fonctions (ij = ji). 

In a semi-infini te medium, analogous to the equivalent prob
lem in potential theory, the boundary condition at the free 
surface can be included in the Green's fonction: 

1 k 
Uk (P) = 

8
- f f &i wij Vj d'E (27) 

1rµ 'E 

The analytical forms for the r~ and w 1~ have been derived 
by Steketee (1958a), and Maruyama (1964) has quoted the 
remaining fonctions. 

Steketee only considered 'Volterra' dislocations, in which 
the b.ui has the form of a rigid body displacement. This corres
ponds, in the simplest case, to b.ui being constant over :E . 
Maruyama (1964) showed that the same formulas will apply 
for a 'Somigliana' dislocation, in which b.ui varies over L , 
though the b.ui must satisfy certain continuity conditions. 

From Equations (26) and (27), assuming that the integrals 
can be evaluated either analytically or numerically, we may 
determine the displacements throughout the medium. From 
these we may derive the stresses at any point, by using the 
generalized form of Hooke's law, 

then, 

where 

1 kl 
Tij (P) = 8- f f &i Gij Vj d'E 

1rµ 'E 

kl m,m { k,l l,k) 
Gij = ~ 6k/ Tjj + µ \ij + Tij 

(28) 

(29) 

From these expressions, though some care is necessary, the 
stresses on the fault plane may be obtained. 

Applications of this model have been described by Steketee 
(1958b), Chinnery (various papers, see references), Maruyama 
(1964), Press (1965), Savage and Hastie (1966) and Hastie 
(!966). In all ofthese cases the surface Lis taken to be a plane, 
and the b.ui correspond to a shear type movement. Also, in all 
but the most recent work (Chinnery and Petrak, 1968), the 
movement b.ui has been assumed to be constant over the 
surface, thus permitting an analytical solution. For conve
nience, we shall mention here only the simplest cases, where 
L is a rectangular surface either in an infinite elastic medium, 
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2L 

2L 

a) b) 

Figure 5. Three-dimensional fault models. (a) A rectangular surface 
within an infinite medium, with displacement parallel ta the 
dimension 2L. (b) A vertical rectangular strike slip fault. 

as a model of a fault at depth, or near the surface of a semi
infinite medium, as a model of a vertical strike slip fault (see 
Figure 5). 

The case ÂU = constant makes the edge of the dislocation 
surface singular where the displacement is indeterminate and 
the stress is infinite. This model may be criticized therefore in 
much the same way that we criticized earlier models of Starr 
and Knopoff. However, because the model results in some 
fairly simple analytical expressions, it is a useful one, and we 
shall consider how the results of this model should be modified 
to approximate more complex types of movement. 

If the displacement ÂU is constant, the associated stress 
change will vary over the dislocation surface. Therefore, to 
define a stress drop, a point of reference must be selected. In 
the case of the rectangular dislocation in an infinite elastic 
medium (Figure Sa), the stress drop at the centre of the 
dislocation is given by 

In the case of the vertical strike slip fault intersecting the 
surface, as shown in Figure Sb, the stress drop at the midpoint 
P of the surface trace is given by Chinnery (l 964 ): 

f::.T=Uµ[~+2L_L (3p +4D)] (3 l) 
2n- L pD p(p + D)2 

where p2=L2+D2 

One useful aspect of the models that we have described 
up to this point, is their use in the estimation of the depth to 
which a surface fault extends. Kasahara {1957), Byerly and 
De Noyer (l 9 58) and Chinnery (l 961) have shown how meas
urements of the displacements of the ground surface in the 
neighborhood of a fault trace may be used for this purpose, for 
vertical strike slip faults. Savage and Hastie (1966) have applied 
a similar model to dip slip faults. Weertman (1965) and Walsh 

( 1968) have suggested that observations of surface strain may 
be more sensitive to variations of displacements with depth, 
but no observations of this kind are available at present. Each 
mode! predicts, for a given fault geometry, a rate of fall-off of 
surface displacement with distance from the fault trace. Having 
assumed a given mode! and, in the case of the three-dimen
sional fault, having assumed a length (see Figure 5), it is easy 
to compare observed surface displacements with the theoretical 
predictions. The depth estimated in this way varies considerab
ly according to the mode! that is used, and generally is smallest 
for the mode! in which the displacement is assumed constant 
with depth, and is largest when the displacement falls off 
quite slowly with depth as in Figure 4. {The latter case is 
discussed in some detail in Petrak {1965)). Walsh (1968) notes 
that the depth obtained using Weertman's mode! may be more 
than twice the depth obtained from Chinnery's model. 

In addition to an estimate of the depth of faulting, the 
three-dimensional models described above require an estimate 
for the length of faulting 2L, which is usually presumed to be 
equal to the length of the surface trace of the fault. This 
parameter tums out in practice to be much more difficult to 
observe than it may seem at füst sight. Faults often extend 
into unmapped or inaccessible regions, and even when the 
fault lies in a well known area, it is often difficult to locate the 
exact ends of a given movement on the fault. 

There remain two parameters which must be assigned 
values in any of the fault models considered. These are the 
rigidity µ, and the fault offset Um. The rigidity is usually 
assumed to have a value of about 3 x 1011 c.g.s. units, though 
this value may often be in error by up to 50%. The displace
ment Um is even harder to ascertain, since in most instances 
there is a considerable variation in displacement along the 
trace of a fault. Certainly, the displacement must decrease 
to zero near the end of the fault trace (see Chinnery and 
Petrak, 1968), and the value needed for the models is the 
maximum displacement. Brune and Allen (1967) get around 
this problem by multiplying the average displacement on the 
fault trace by 4/3. However, it is clear that al! of the para
meters involved in the construction of a theoretical fault 
mode! are uncertain to some degree, and this must be borne in 
mind in assessing the comparison between theory and observa
tion. 

The situation is even worse in the case of dip slip faults, or 
faults which do not have any surface expression (see Fig. Sa). 
For example, a vertical dip slip fault with the orientation of 
the surface shown in Fig. Sb would relieve the stress com
ponent Txy· However, this component of stress must be zero at 
ail times on the free surface of the earth, and we must there
fore conclude that a vertical dip slip fault, even though it has a 
surface expression, must have arisen from stresses within the 
crust of the earth. The surface expression of such a fault must 
therefore be regarded as a secondary feature, and it is some
what doubtful whether measurements of the associated dis
placements of the ground surface are truly representative of 
the conditions on the fault plane. It is also doubtful in this 
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TABLE 1 

The Geometrical Factor T/ for Severa! Models 

case whether the applied stress S may be assumed to act at 
infinity. In the discussions that follow we shall, therefore, 
treat dip slip faults as if they occurred away from the surface 
of the earth, that is, we shall use the model shown in Figure 
Sa. lnevitably we shall find that estimates for the geometry of 
such faults and the displacement on the faults are subject to 
more error than in the case of vertical strike slip faults that 
intersect the surface. 

Author Mode! A 

Starr (1928) Two-dimensional fault a 
in irümite medium. Dis-
placement parallel to 
width (Figure 1) 

Eshelby (1957) Circular fault, radius a 
a, in infinite medium 

Knopoff (1958) Two-dimensional fault in a 
inïmite medium. Displace-
ment parallel to length 
(Figure 1) 

Knopoff (1958) Two-dimensional vertical a 
strike slip fault (Figure 3) 

Weertman (1964) Two-dimensional vertical b 
strike slip fault (Figure 4) 

Berg (1967) Two-dimensional vertical b 
strike slip fault 

Chinnery (1964) Rectangular vertical strike D 
slip fault (Figure 5b) 

This paper Rectangular fault in inïmite W 
medium. Displacement parallel 
to\dimension L. (Figure 5a) L or W 

Figure 6. Variation of the geometrical factor 
T/ with fault dimensions for averti
cal strike slip fau lt with constant 
displacement. 

L 

1.25 

1.00 

'T) 

0.75 

0.50 

0.25 

11 

2/3 

0.92 

1/2 

1/2 

1.00 

1/2 

0.32 
(for L';PD) 

0.54 
(for L=D) 

0.32 
(forL~ 

0.53 
(for L=W) 

0.42 
(forL~ 

In the next section we shall apply the results from several 
models to the computation of the stress drop involved in a 
number of real faults. Clearly, these will be order of magni
tude estimates only. 

Calculated Stress Drops for Sorne Real Faults 

The stress drop that accompanies faulting has been discussed 
by Aki (1967) and Brune and Allen (1967) in terms of the 
simple formula 

(32) 

where µ is the rigidity, Um is the maximum value of the off
set, A is a dimension and T/ is a numerical factor which sum
marizes the geometry of the fault zone. The model considered 
by Knopoff (1958) shows that the surface of the earth acts 
somewhat like a mirror for a vertical strike slip fault. It is 
reasonable, therefore, to define A as follows: 

A = the depth D, for vertical strike slip 
faults (Figure Sb) 

A = one half of the smallest dimension, 
in the case of buried faults (Figure Sa) 

Using this definition of A, the values of T/ corresponding to 
the various models that we have considered, are shown in 
Table 1. In view of the other uncertainties involved, it is clear 

Surfaç_e ~----~ -- ol_ ~ 
2L 

OD1JL ___ --1... __ ..1-..............JL_....L... ___ ......1.... ___ ___,_ ____ __, 

0.1 0.2 0.5 D/L 1.0 2.0 5.C 
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Figure 7. Variation of the geometrical factor 
11 with fault dimensions for a 
buried rectangular fault surface, 
with displacement parallel to larg
est dimension. 
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7'J 

0.75 

0.50 
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2W b,.,= 7'J Uµ 
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Figure 8. Variation of the geometrical factor 
11with fault dimensions for a buried 
rectangular fault surface, with dis
placement parallel to shortest di
mension. 
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OJ 0.2 0.5 L/W I.O 

that 11 = 1/2 is a value which will apply to almost any geometri
cal situation. The values of 11 corresponding to the three
dimensional models shown in Figure 5 are plotted as a fonction 
of source dimensions in Figures 6, 7 and 8. The differences 
between these curves, which are obtained from Equations 
(30) and (31), are comparatively small . lt is clear that 11 
assumes its largest values when the source is approximately 
square . 

The determination of the appropriate dimension A in Equa
tion (3 2) presents, as we have seen, a number of difficulties. 

2.0 5.0 

However, the models which tend to give the smallest values of 
A (i.e., the constant displacement models) also have the 
smallest value of 11. Hence it turns out that if both A and 11 are 
derived on the basis of the same mode!, the stress drops calcu
lated on different models are very similar. For example, al
though Weertman's model gives depth for vertical strike slip 
faulting often twice those obtained on the constant displace
ment mode!, the stress drops calculated in the two cases differ 
only by 25%. Again, this magnitude of errer is entirely accept
able in estimates of this kind. 
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TABLE 2 

Stress Drops for Sorne Strike Slip Faults 

Magni- Length Depth 
Move- Stress 

Date Earthquake tude 2L (km) 
ment Reference Tl drop 

D (km) U(m) (bars) 

1906 San Francisco 8.3 435 3.2 4.0 Knopoff (1958) 0.50 188 
440 6 5.0 Kasahara (1958) 0.50 125 
450 10 4.9 Byerly and DeNoyer (1958) 0.32* 47 
440 5* 5.0 Chinnery ( 1961) 0.32* 96 
450 12** 4.9 Petrak ( 196 5) 1.00** 122 

1927 Tango 7.5 30 15 3.0 Kasahara (1958) 0.50 30 
30 15* 3.4 Chinnery (1961) 0.54* 37 
40 10* 3.4 Chinnery (1961) 0.38* 39 
40 25 3.4 Petrak (196 5) 0.65 27 
18 20 3.4 Petrak (196 5) 1.08 55 

1930 North lzu 7.0 15 8 4.0 Kasahara (1958) 0.50 75 
24 12* 3.8 Chinnery (1961) 0.54* 51 
24 26 3.8 Petrak (196 5) 1.05 46 

1940 Imperia! Valley 7.1 70 8 4.2 Kasahara (1958) 0.50 79 
70 6* 4.2 Chinnery (1961) 0.33* 69 
70 13** 4.2 Petrak ( 196 5) 1.00•• 96 
80 12•• 4.2 Petrak (1965) 1.00** 106 
60 10 1.7(?) Brune and Allen (196 7) 0.34* 17(?) 

1953 Turkey 7.2 50 15 4.3 Brune and Allen ( 196 7) 0.41 * 35 

1954 Faiiview Peak 7.1 60 15 3.0 Kasahara (1958) 0.50 30 
80 23 3.0 Byerly and DeNoyer (1958) 0.40* 16 

(strike slip component) 45 16* 3.0 Chinnery (1961) 0.44* 25 
60 10* 3.0 Chinnery (1961) 0.34* 31 
60 26** 3.0 Petrak (1965) 1.00** 34 
80 15** 3.0 Petrak (1965) 1.00** 60 
24 6 2.0 Savage and Hastie (1966) 0.38* 38 
48 6 2.0 Savage and Hastie (1966) 0.33* 33 

1956 San Miguel 6.8 19 5 0.85 Brune and Allen (196 7) 0.37* 19 

1957 Mongolia 8.3 280 20 4.7 Brune and Allen (196 7) 0.32* 23 

1966 Parkfield 5.5 38 12 0.05 Aki (1967) 0.43* 0.5 

1966 Imperia! 3.6 10 1.4 0.01 Brune and Allen (196 7) 0.34* 0.7 

*Calculated using the constant displacement mode!. • *Calculated using Weertman's mode!. 

The stress drops calculated in this way for a number of real 
faults are shown in Tables 2 and 3. Table 2 shows the results 
for strike slip faults, most of which are approximately vertical. 
The references in this table refer to papers that have quoted 
the source parameters used, and often where the depth of 
faulting has been estimated. The sources of the original field 
observations are mentioned in these references. The variations 
in the parameters 2L and U show clearly the difficulty in malc

ing accurate measurements in the neighborhood of fault zones, 
and the quoted values of U are usually some kind of average of 
observed fault displacements, and may well be in error up to 
50%. Because of this, and the variation in the different models 
which may be applied, it is not surprising to see the large 
variety of depths which have been calculated for these various 
faults. 

In view of this variation in parameters used, the general 
consistency of the calculated stress drops is remarkable. If 
we omit a few of the extreme stress drops, which can usually 
be attributed to an inadequate study of the field observations, 
the stress drops for the earthqualces in the magnitude range 
6.8 to 8.3 lie mostly between 30 and 60 bars. There is no 
apparent correlation between the 'average' stress drop and the 
magnitude of the accompanying earthqualce. 

The two low-magnitude events at the end of Table 2 appear 
to be associated with stress drops that are about an order of 
magnitude lower than the others. Clearly, if the models we 
have described are applicable, this indicates an unusually low 
cohesive strength, which could arise for a number of reasons. 
This could explain the discrepancy between the observed fault 
lengths for these two cases and previous attempts to construct 
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TABLE 3 

Stress Drops for Sorne Dip Slip Faults 
(Length is defined as the fault dimension parallel to the slip) 

Magni- Width Length Movement Stress 
Date Earthquake tude 2W(km) 2L(km) U(m) 

1952 Kem County 7.8 50 20 0.6 

1954 Fairview Peak 7.1 24 6 2.2 
48 6 2.2 

(clip slip component) 60 10 2.2 

1959 Montana 7.1 30 15 13.3 
30 15 10 

1964 Niigata 7.5 100 20 4.0 
1964 Alaska 8.5 700 150 10 

600 200 10 

a relationship between fault length and magnitude (see Brune 
and Allen, 1967, Figure 6). 

The equivalent data for some dip slip faults are shown 
in Table 3. For the reasons outlined in the previous section, 
we have disregarded the boundary condition at the surface of 
the earth, and have used the constant displacement model of 
a fault within an infinite medium (Figure Sa). There is, in 
most of these instances, considerable doubt about the fault pa
rameters which are quoted. Often the movement on these faults 
is both strike slip and dip slip, and there is some doubt about 
the validity of using a dip slip fault model for their interpreta
tion. Also, the fault movement must be deduced from surface 
evidence, and this may not be representative of the movement 
at depth. These difficulties are almost certainly the reason for 
the wide variety of calculated stress drops. On the basis of 
present data on this type of faulting, it is extremely doubtful 
that one can conclude, as Brune and Allen ( 1967) have done, 
that these calculated stress drops indicate a variety of different 
fault mechanisms. It is much more likely that the results in 
Table 3 simply indicate the uncertainty in observations 
combined with the oversimplified assumptions of the models 
used. 

Concluding Remarks 

The objective of this paper has been to relate and compare 
a number of the different theoretical models that have been 
applied to faulting. Because we have been most concemed with 
the physical basis for the models, we have considered them 
only in their simplest form and have ornitted most of the 
additional complexities which have been mentioned by many 
of these authors. In addition we have not included the large 
amount of work which may be applied, in one way or another, 
to the study of tension cracks and dyke fonnation, where the 
edges of a crack are being forced apart. 

We have, however, discussed all the basic models which may 
be applied to the problem of shear-fracture in the presence 

Reference drop 
(bars) 

Brune and Allen (196 7) 0.44 8 

Savage and Hastie (1966) 0.43 95 
Savage and Hastie (1966) 0.43 95 
Chinnery (1961) 0.43 57 
Brune and Allen (1967) 0.45 239 
Savage and Hastie (1966) 0.45 180 
Aki (1967) 0.43 52 
Press (1965) 0.43 17 
Savage and Hastie (1966) 0.44 13 

of a compressive stress. Because of this, many of the arguments 
presented in the earlier part of this paper have a direct appli
cation to a variety of fields. In particular, the implications of 
the model of Weertman (1964) may throw some new light on 
a number of problems in crack propagation. 

The variety of models available for the study of fault 
mechanics is reasonably complete. The two-dimensional models 
cover most of the simple possibilities, and Weertman (1964) 
and Walsh (1968) have outlined the techniques for handling 
more complex problems. It may be necessary to specify a 
more complex stress distribution on the surfaces of a fault 
than that considered by these authors, but the fonn of this 
stress distribution will have to be obtained from a detailed 
study of the processes occurring very close to the fault face. 

Although there are some analytical difficulties, the three
dimensional crack models can be viewed as distributions of 
nuclei of strain, and , since the fields of these nuclei are now 
known in a variety of situations, the effect of many different 
kinds of faults on their surroundings may be determined 
simply by integrating over the appropriate surface. The theory 
discussed by Steketee (1958a) specifies in effect the displace
ment over a fault plane. As we have seen, it may be more use
ful physically to specify the stress acting across the face of a 
fault, and some irnprovements in the basic theory are needed 
to adequately include the effect of friction on the fault plane. 

However, in the present author's opinion, there is a definite 
lirnit to the amount of complexity that should be included in 
models designed for the study of faulting. The reason for this, 
as we have mentioned, is the general lack of adequate field 
data. The usefulness of any theory must be judged on its 
ability to predict new results, which may then be compared 
with observation. At the present time field data do not have 
the resolution to be able to distinguish between different 
theories which involve large numbers of variables. The com
plexity of the geology in the neighbourhood of most active 
faults suggests that it may be a long tirne before there is a 
significant irnprovement in this situation. 
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ABSTRACT: A postula te is made that friction between the walls of a fault structure govems the seismicity along the fau1t. 
Sequences of shocks generated in a laboratory and a numerical mode! with friction as an important parameter are found 
to show statistical features similar to those of naturally occurring earthquakes. Similarities between mode! and natural 
events are found in the magnitude-frequency relationship, in the causal connection between the time sequences of shocks, 
in the time sequences of aftershocks, in the scaled velocity of propagation of rupture and in the interrelationship between 
shock magnitude and rupture parameters. The application of observations made on the mode! also leads to reasonable con
clusions about the dependence of seismic energy and focal stress drop upon magnitude. 

RÉSUMÉ: li est admis que la friction des lèvres d'une faille détennine la séismicité le long de cette faille. L'étude de séries 
de secousses produites en laboratoire, et celles d'un modèle numérique ayant la friction comme l'un des paramètres de 
base, met en relief des caractéristiques statistiques analogues à celles des séismes naturels. Ces similitudes entre les modèles 
et les séismes portent sur la relation magnitude-fréquence, sur le rapport causal entre les successions des intervalles entre 
secousses, sur les successions des intervalles entre répliques, sur l'échelonnement de la vitesse de propagation de la rupture, 
et sur le rapport entre la magnitude de la secousse et les paramètres de la rupture. Grâce aux observations faites sur le 
modèle, il est permis d'admettre que l'énergie séismique et la baisse de contrainte au foyer dépendent de la magnitude. 

Friction as a Mechanism for Inhibiting Slip 

In this paper we investigate the role of friction between 
the walls of a pre-existing earthquake fault and couple it with 
some of the properties of the static stress distribution around 
dislocations in solids. We shall show that these two factors 
can account, in a qualitative sense, for many of the observa
tions of the statistics of earthquake occurrence and, in some 
part, account for them in a quantitative manner as well. 

The general notions of the physical relations are relatively 
simple: two blocks of solid matter are held together across a 
fault by compressional stresses. When the normal shearing 
stresses exceed the fracture strength of the contact between 
the two blocks, rupture is initiated and the two blocks move to 
a new position relative to one another with an accompanying 
drop in stress along the fault. 

We consider a long fault. The occurrence of a dislocation 
of the type described above generally takes place over only a 
fraction of the total length of the fault. Thus stress concen
trations are introduced at the ends of the ruptured section. 
Over a period of time, because of the continuing occurrence of 
many shocks, the stress distribution along the fault takes on 
an extremely irregular pattern. A multitude of shocks, each 
with differing energy release and with differing lengths of the 
ruptured parts, now occur because the fault behaves mainly 
like a heterogeneous medium. Over a sufficiently long period 
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of time, some form of steady-state or quasi-steady-state distri
bution of these stresses can be described with some steady
state statistical structure. Corresponding to these stresses, one 
should obtain a steady-state distribution of earthquake events 
for frequency of occurrence, energies, stresses, lengths of the 
ruptured sections, etc. 

The model described above can be criticized for picturing 
the interaction between the walls as one of dry friction between 
the two blocks. Below a depth of only a few km in the earth, 
the hydrostatic pressures are sufficiently large that rupture of 
this type cannot take place. A way out of this difficulty is 
obtained if we note that the fracture strength of rocks is signi
ficantly reduced because of environmental water pressure, 
whether the water be interstitial or chemically bound as water 
of hydration. The role of water will not be further explored 
here; it need only be mentioned that the weakening of the 
rocks by the presence of water perrnits the application of the 
present model of earthquake occurrence under shear deforma
tions to eveiits perhaps as deep as 100 km. This point is dis
cussed by Raleigh ( 1967) and by Griggs and Baker ( 1968). 

A Laboratory Model 

To investigate the consequences of the postulate that 
friction govems the statistical observations of seismicity, 
Burridge and Knopoff ( 1967) have proposed two models 



A SYMPOSIUM ON PROCESSES IN THE FOCAL REGION 225 

amenable to quantitative study. In the first of these, a 
laboratory model has been constructed which permits direct 
observation of the events in question. Imagine a linear chain of 
alternating masses and springs, with the masses resting on a 
horizontal tabletop. Dry friction occurs naturally between the 
masses and the tabletop; experimentally, we can parameterize, 
and hence establish the uniformity or lack thereof, the spring 
constants, masses and frictional coefficients. The last mass in 
the chain is free; arguments can be offered which indicate that 
this end condition may be preferable to one in which the last 
mass is connected to a rigid wall, if one wishes to simulate 
naturally occurring phenomena. The leading spring is connect
ed by a thread to a motor which pulls slowly upon the thread 
at a constant rate. 

Consider now the sequence of events that takes place. The 
leading spring stretches under the influence of the driving 
thread until the differential tension between the first and 
second springs exceeds the breaking shear strength of the 
contact of the first mass with the tabletop. The first mass will 
then hop over to a new position. The stress in the first spring is 
reduced by the shock, while that in the second spring is 
correspondingly increased. Immediately after the shock has 
taken place, the system of masses is once again at rest and the 
leading spring once again begins to stretch under the tectonic 
drive. Again, when the differential stress exceeds the critical 
value, the first mass moves abruptly, thereby transferring a bit 
more stress energy to the second spring. 

When a number of such shocks have taken place in which 
only the first mass moves, a considerable amount of stored 
energy or stretch in the second spring will have been built up. 
When, finally, the füst mass is once again triggered into 
motion, the abrupt increase of stress in the second spring 
increases the differential stress between the second and third 
springs beyond the critical value for the second mass, so that 
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the second mass now moves as well. Thus we can say that the 
motion of the first mass has triggered the second mass into 
motion. The length of the rupture is now greater than in the 
case in which only one mass moves. Considerably more energy 
has been released in the shock than in the case in which only 
one mass moves. It also follows, by a relatively simple 
extension, that there will be many shocks in which only one 
mass moves, fewer shocks in which only two masses move, and 
so on. 

Thus one gets the notion of a charging-cycle in which 
energy is loaded into the chain through the mechanism of 
small shocks. If one starts with a chain which has relatively 
little potential energy in the form of stretch of the springs 
stored in it, the succession of small- and intermediate-sized 
shocks can serve to increase the amount of energy stored in 
the chain. Thus, one role of the shocks is to transfer energy 
rapidly from one part of the chain to the other. A typical 
graph of the energy as a function of time is shown in Figure 1. 
The potential energy stored in the chain increases, but is 
interrupted by sudden small drops in the potential energy 
because of energy released in the shocks. The energy balance 
of the configuration is as follows: the energy derived from the 
tectonic drive, namely the motor in this case, is converted into 
(a) energy stored as potential energy along the chain, 
transferred there rapidly through the mechanism of small- and 
intermediate-sized shocks, (b) energy dissipated in the form of 
seismic energy radiated, and (c) heat developed in friction 
during the motion. Further, this model simulates well the 
notion of stress concentrations introduced at the termini of 
the rupturing segments. 

When the entire chain has been stretched to its maximum 
so that no more potential energy can be stored without a 
shock taking place, the next small motion of the leading mass 
triggers the entire chain into motion and a catastrophic event 

Figure 1. Potential energy as a function of 
time for the laboratory model. 
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Figure 3. Histograrn for frequency of occurr
ence of laboratory events. Conti
nuous curve is the corresponding 
Poisson distribution. 
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occurs on the chain, in which a large part of the stored energy 
is released. The consequences of this event are much like the 
release of a stretched rubber band. The chain suddenly 
shortens, often with reflections of wave motions along the 
chain, and cornes to rest in a state with significantly lower 
potential energy. Never does the chain Jose completely ail of 
the stored potential energy; a residual potential energy always 
remains following a catastrophe of this type. Following a first 

catastrophe, the potential energy in the chain is found to be 
bounded by some upper threshold, just prior to the largest 
shock, and a lower threshold of potential energy immediately 
following a catastrophic shock. These thresholds are upper and 
lower bounds; the actual energies in the chain never reach 
these extremes. 

A simple counting procedure of the frequency of seismic 
events gives a log N vs. log E graph which is linear with a 
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Figure 5. Friction function used in the inte
gration of the differential equa
tions of motion. 

F - B-EH E 
------ V 

1-A-(v+H) 

log11E = lo gEs =a+ (JM (2) 

where 1'/ is the seismic efficiency and Es is the seismic energy 
radiated. If log 1'/ is, at most, a linear fonction of M, the results 
obtained in these experiments and those observed in nature 
become formally consistent. 

The causal connection between events can be tested. In 
Figure 3, it is seen that the sequence of laboratory events does 
not fit a Poisson distribution at all well. Naturally occurring 
events also do not fit a Poisson distribution (Aki, 1956; 
Knopoff, 1964 ; Ferraes, 1967) although the two biases, for 
the laboratory events and for the naturally occurring ones, are 
significantly different (Figure 4). 

A Numerical Model 

A second model involves numerical integration of the 
equations of motion of the masses during the seismic event 
itself, once again for a one-dimensional chain. The advantages 
of the numerical solution over the laboratory model are 
self-evident; numerical integration permits parameterization of 
the model. In neither the numerical nor the laboratory model 
is it certain that the models or materials chosen for the 
frictional contact simulate the properties of the friction in 
naturally occurring earthquake faults. 

F (v) 

V 

F - -B+EH E 
------ V l+A ·(v-H) 

FRICTION AS A FUNCTION OF RELATIVE VELOCITY 

negative slope (Figure 2). This is a cumulative frequency 
diagram. We have plotted the total number of shocks N with 
potential energy release greater than a certain potential energy 
E. This result is, of course, quite similar to the usual 
relationship for natural earthquakes. 

logN =a - bM (I) 

Let one assume the usual magnitude-energy relationship 

Despite these uncertainties, the design of a friction fonction 
for use in the integration of differential equations can be done 
with certain properties in mind. The fonction chosen is shown 
in Figure 5, together with the parameters used in the 
specification of the various parts of the fonction. This 
fonction has several features: 

1. The linear part through the origin indicates that the 
frictional stresses are of the Newtonian viscous type , at least in 
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Figure 6. Schematic diagram of a numerical 
model. The mode! is divided into a 
longer principal part (P) and a 
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Figure 7 (above and below). Detailed motion of the lattice as a function 
of time on the model of Figure 6. Only particles 4 and 5 
move during the interval of about 4 x 104 units of time. This 
motion is followed by an aftershock. 
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this range of velocities. 

2. The contact has a futite breaking strength, indicated by 
the parameter B. When a stress equal to B is reached, rupture is 
initiated, the motion taking place against the instability 
because of the sudden decrease in frictional force. This is the 
quantitative statement of the usual notion that the dynamic 
friction is less than the static friction between solids. 

3. The effect of seismic radiation is taken into account by 
letting the fonction be proportional to velocity asymptotically 
for large velocities. 

In one calculation, for a model illustrated schematically in 
Figure 6, each of ten masses may be imagined to be resting, 
coupled through friction of the type descnbed above, on a 
stationary block. The masses are interconnected by springs in 
the usual way. However, in this case, the tectonic drive is 
obtained from a block moving with slow, steady velocity and 
coupled to each of the masses by a set of leaf, or fiat, springs. 
In this way, each of the masses is separately driven by the 
tectonic drive instead of by the method of drive used in the 
laboratory model in which only the leading spring is excited 
directly. For the model described in Figure 6, two of the 
masses are coupled to the stationary block through a New
tonian viscous fluid. The elements resting on the viscous fluid 
separate two parts of the chain; the masses in the outer parts 
of the chain have a coupling which is of the more typical. dry 
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Figure 8. Potential energy as a function of 
tirne for the aftershock sequence, 
starting with the shock of Figure 
7. Shocks occurring in the P•seg
rnent are identified. 
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friction type. The viscous coupling is simply obtained 
parametrically by letting the value of B become very large and 
the slope of the linear segment through the origin become 
small, in comparison with the parameters for the nonviscous 
elements. 

For a particular choice of parameters, a large event was 
initiated at the sixth mass. As a consequence of the detailed 
calculation of the displacements of the masses as fonctions of 
time (Figure 7), a fmite velocity of rupture along the longer 
segment, followed by a reflection, was observed. The reflec
tion takes place from the inhomogeneity at the end of the 

15 20 25 30 35 40 
TIME AFTER MAIN SHOCK 

45 50 

chain. The masses in the longer segment of the chain corne to 
rest after a short time. The spring between masses 5 and 6 is 
compressed and masses 4 and 5 begin to slide against this 
compression with the relaxation time of the viscous elements; 
this motion in turn causes a compression of the spring between 
masses 3 and 4. After a substantial time interval, adjusted by a 
suitable choice of parameters, an aftershock takes place in the 
shorter segment of the chain. lndeed, for this particular 
sequence of events, 69 aftershocks were generated numerical
ly, some of them taking place on the shorter segment of the 
chain. Potential energy in the system is lost, not only during 
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the initial large shock and the aftershocks, but also by 
dissipation through the viscous elements in the time intervals 
between shocks. Sorne nesting of aftershocks is observed, 
especially late in the aftershock series (Figure 8). The 
aftershock distribution as a fonction of time is found to fit an 
Omori distribution reasonably well, a condition also found in 
naturally occurring earthquakes (Figure 9). 

A typical quasisteady sequence of events thus takes the 
following form. The usual charging cycle is observed in which 
small shocks occur in greater numbers than larger shocks. The 
smaller shocks are the mechanism by which more and more 
potential energy may be stored in the linear springs until the 
catastrophic event occurs with its associated aftershocks. The 
total energy in the system continues to drop in the aftershock 
sequence. Following the last aftershock, the chain is in its 
lowest energy state and the entire chain enters upon a charging 
cycle once again; the time interval between shocks of the 
charging cycle is much longer than that between aftershocks 
(Figure 10). 

Stress Drop 

A forther result obtained by the numerical mode! was the 
observation that the efficiency 11 of conversion of potential 
energy into energy radiated in shocks occurring during the 
charging part of the cycle is essentially independent of the 
amount of potential energy released during the shock (Figure 
11 ). We may use this result by coupling it with some 
observations taken from dislocation theory concerning the 
static energy release in a shock to give information conceming 
stress drop in shocks (King and Knopoff, 1968a). 

The seismic energy release in a dislocation is given by the 
fommla 

Es=gµLD 2
11f(-y) (3) 

where g is a factor of the order of unity which takes into 
account the Poisson's ratio of the medium, the geometry of 
the fault surface and the type of dislocation (edge, screw, 
etc.) ; L is some linear dimension of the fracture surface usually 
taken to be the length of the fracture surface for large faults 
and Dis the relative displacement between the two blocks; µ is 

the shear modulus; /l''Y) is a fonction of the dimensionless ratio 
of the shear stress on the fault after the shock to that before 
the shock; hence, ( 1 - 'Y) is the fractional stress drop. Burridge 
and Knopoff ( 1966) have shown that 

1 +-y 
f(-y)=-

1 --y 
(4) 

if the stress drop is uniform over the entire fault surface. µ 
probably does not vary by as much as a half-order of 
magnitude for crustal shocks. From the above discussion, it 
seems reasonable to assume that log KT/µ for a real earthquake 
is, at worst, a weak fonction of the magnitude of the shock 
and the parameters describing the geometry and environment 
of the fault. We take log KT/µ to be a constant. Thus, taking the 
logarithm of Equation (3) and applying the energy-magnitude 
relation, Equation (2), we get 

/3(M-Mo) = log LD 2 + log f(-y) (5) 

with M 0 a constant. A graph of magnitude vs. log LD2 for a 
number of large shallow shocks, for which the rupture trace 
parameters L and D have been observed at the surface, yields a 
substantially linear relationship. However, the slope of this 
curve (Figure 12) indicates that we must postulate a relation
ship of the type 

logf(-y)=6 +eM (6) 

to account for the difference between the observed slope and 
the theoretical value {) 1

• If we apply Equation ( 4), we get 

-y=tanh ( Co <M1 -M)) (7) 

with C0 and M I constants. These results indicate that the 
fractional stress drop is a fonction of the magnitude and hence 
of the energy released. Fitting to the field observations of 
( L,D) for real shocks, total stress drop takes place at about M 1 

=9. 

The above observations can be tested on the laboratory 
mode! because the stretch in the leading spring is a measure 
of the applied stress (King and Knopoff, 1968b ). Figure 13 is a 
graph of the fractional stress drop as a function of the 
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potential energy released. Indeed, the fractional stress drop 
does increase with increasing potential energy of the shock . 
Furthermore, the data strongly irnply a formula of the type 
given in Equation (7): a graph of tanh - 1 r vs. logarithrn of 
potential energy released is substantially linear. 

Energy-Magnitude Formula 

A further observation which has been made on the 
laboratory model is that the average of the pre- and post-shock 
stresses is approximately independent of potential energy 
released (King and Knopoff, 1968b ). This is illustrated in 
Figure 14. If this result is applied to Equation (5), a relatively 
simple calculation shows that 
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Figure 13. Fractional stress drop as a function of potential energy re
leased on the laboratory model , The solid curve is the result 
of the computationtanh- 1-yon the smoothed (dashed) curve 
th rough the data points. 

with C 1 a constant. This may be tested by the same data 
obtained from observations of rupture parameters for large 
shocks and, indeed, a graph of log LD vs Mis approximately 
linear once again {Figure 15). This leads to a value of f3 in the 
energy-magnitude relation of about 1. 7 for large shocks (King 
and Knopoff, 1969). 

Summary 

We have introduced the postulate that friction along faults 
is the indirect generator of a significant amount of seismic 
statistical information. No assertion can be made that this 
model is unique. It is very likely that, in the future , other 
constructions will also generate a quantity of similar statistical 
information. However, our model is certainly a plausible one. 

Having assumed that a suitably chosen model of friction is 
appropriate for the generation of statistical seisrnic focal 
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phenomena, we have found that for our models (a) the 
energy-frequency relationship is sirnilar in form to that 
observed for naturally occurring shocks, (b) the tirne 
sequences of shocks are causally connected, as they are in 
nature, (c) aftershocks can be produced which have time 
sequences similar to those observed in nature, ( d) rupture 
phenomena are found to take place, with scaled rupture 
velocities comparable to those observed in nature (Burridge 
and Knopoff, 1967), and (e) the interrelations between shock 
magnitude and rupture parameters, such as the length of the 
fracture surface and the relative displacement of the two 
blocks, is remarkably similar to that observed in nature (King 
and Knopoff, 1968b). In addition, the application of several 
results obtained from the models leads to conclusions which 
seem reasonable: (a) that the fractional stress drop is a strong 
fonction of shock magnitude, especially for large shocks, and 
(b) that at least one coefficient in the energy-magnitude 
relationship for large shocks can be determined using these 
observations. These latter conclusions are a direct consequence 
of the observation that the seismic efficiency on the numerical 
model is independent of shock magnitude and that the average 
of the pre- and post-shock stresses on the laboratory model is 

independent of shock magnitude; we have no direct evidence 
that these two observations hold for real earthquakes. 
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A SYMPOSIUM ON PROCESSES IN THE FOCAL REGION 

EARTHQUAKE MECHANISMS 

D.T. Griggs 

Institute of Geophysics and Planetary Phy sics 
University of California 

Los Angeles, California, U.S.A. 

ABSTRACT: A family of earthquake mechanisms is proposed to account for those earthquakes which exhibit the 
symptoms of sudden shear stress drop associated with shearing displacement : 

1. Fracture or stick-slip frictiQllal sliding, in which the resistance to shearing displacemen t, after loss of cohesion, is 
dry friction. This mechanism is restricted to the upper few kilometres of the earth 's crust. 

2. Fracture or stick-slip frictional sliding in rocks with high pressure of connate water, in which the frictional 
resistance to shearing displacement is decreased by the high water pressure. This mechanism is probably restricted to the 
sedimentary rocks. 

3. Fracture or stick-slip frictional sliding facilitated by high fluid pressure resulting from dehydration or dissociation. 
This mechanism can operate at any depth to which hydrous minerais can survive, perhaps 100 km. 

4. Shear instability resulting from the self-heating of deformation and its localization due to the thermal activation of 
creep. This mechanism can operate at any depth where the appropriate magnitudes of shear stress, strain rate and 
activation energies occur. This is believed to be the primary mechanism of intermediate and deep-focus earthquakes. 

The first two mechanisms have been investigated by many, notably W.F. Brace and collaborators. The third mechanism 
has been elucidated by the experiments of Heard, Raleigh and Paterson. The last mechanism is the subject of investigation 
in our laboratory and its experimental and theoretical basis will be shown. 

The application of the second mechanism to the Denver earthquakes will be discussed. 

RÉSUMÉ: La série suivante des mécanismes de tremblements de terre permet d'expliquer les séismes caractérisés par une 
baisse brusque de la contrainte de cisaillement provenant d'un déplacement de cisaillement : 

1. La fracture ou le glissement avec friction tour à tour dans lequel la résistance au cisaillement, après la perte de 
cohésion, est la friction statique. Ce mécanisme ne s'applique, en profondeur, qu'aux premiers kilomètres de la croûte 
terrestre. 

2. La fracture ou le glissement avec friction tour à tour dans des roches avec une forte pression d'eau innée qui entraîne 
la diminution de la résistance par friction au cisaillement. Ce mécanisme ne s'applique probablement qu'aux roches 
sédimentaires. 

3. La fracture ou le glissement avec friction tour à tour facilité par une pression fluide élevée due à la déshydratation ou à la 
dissociation. Ce mécanisme peut agir en aussi grande profondeur que celle où peuvent subsister les minéraux aqueux, peut
être jusqu'à 100 km. 

4. L'instabilité du cisaillement résultant de l'auto-réchauffement de la déformation et sa localisation due à l'activa
tion thermique du fluage. Ce mécanisme peut agir aussi profondément que peut exister les magnitudes nécessaires de la con
trainte de cisaillement, du taux de tension, et des énergies d'activation. Il s'agirait du mécanisme d'origine des séismes 
dont les foyers sont à profondeur intermédiaire ou profonde. 

De nombreux chercheurs ont étudié les deux premiers mécanismes, notamment W.F. Brace et ses collaborateurs. Les 
expériences de Heard, Raleigh et Paterson ont permis d'expliquer le troisième de ces mécanismes. Quant au dernier, c'est 
un sujet à l'étude dans notre laboratoire; ses données de base expérimentales et théoriques sont exposées ici. 

Cet exposé se termine par une étude de l'application du deuxième mécanisme aux séismes de Denver. 
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FORT CHURCHILL MAGNETIC VARIOMETER STATION 

Geographic Coordinates: 58.8°N; 94.l 0 W 

INTRODUCTION 
Photographie recording of magnetic field variations was 

begun at Fort Churchill in 1957 by the Defence Research 
Northern Laboratory (DRNL) of the Defence Research Board, 
primarily to provide information for the Fort Churchill Rock
et Program. Before June 1965 no regular absolute control 
was available at the Fort Churchill station. DRNL at Fort 
Churchill were responsible for the day-to-day operation of 
the magnetographs, and the Division of Geomagnetism agreed 
to detennine the scale values and baselines of the records as 
occasion pennitted and to process and publish the magnetic 
data for the period of the IGY Owing to inadequate abso!ute 
control, no data have been published for the years 1959 to 
1963. However, a publication of hourly ranges in 10-gamma 
units for 1957 to 1965 is planned for the near future. 

Records for some days in April and May 1965 are 
missing because water from melting snow in the attic fell on 
the variometers and put the equipment out of operation. 
Unfortunately, the DRNL fluxgate charts could not be used 
to interpolate for missing values, since at that time the fluxgate 
sensor was mounted on the roof of the DRNL laboratory in 
a strongly distorted magnetic field. 

Buildings and Site. The magnetic recording building was con
structed in 1957. 1t is in the Fort Churchill area about 
3/4 mile north of the airfield, in a region characterized by 
sedimentary and volcanic rocks of Precambrian age. The 
building is about 21 by 15 feet, ofnonmagnetic construction, 
and is situated with its long axis about 4.2° east of the geo
graphic meridian. A concrete floor poured directly over bed
rock eliminated the need of instrument piers. 

An absolute instruments building was constructed in 
November 1964 about 140 feet west of the recording 
building. A total force survey carried out in 1963 had 
shown that the area was reasonably flat magnetically with 
no total force anomalies greater than 30 gammas within 
150 feet of the proposed site. The absolute building is 40 
by 16 feet and nonmagnetic throughout . The floor consists 
of a concrete slab poured on bedrock. The construction of 
the building was not satisfactory and extensive repairs had 
to be carried out the following summer. Instrumentation of 
the building was completed in June 1965. 

MAGNETIC EQUIPMENT 
Photographie Variometers 

A set of standard-run Ruska variometers record the geo
graphic components X(North), Y(East), and Z of the Earth's 
magnetic field. The time scale of the Ruska magnetograms is 
20 mm/hr. 
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Geomagnetic Coordinates: 68.8°N; 322.5° E 

Scale values were determined about once every 2 months 
using the Helmholtz coils supplied. The scale values adopted 
for 1964 -1965 are listed as follows: 

('y/mm) 

X: Jan. - Dec. 1964 8.50 
Jan. - Oct. 1965 8.50 
Nov. - Dec. 1965 8.45 

Y: Jan. - Nov. 1964 8.00 
Dec. 1964 8.15 
Jan. - June 4 (1600 UT) 1965 8.15 
June 4 (1600 UT)- Dec. 1965 7.98 

Z: Jan. - Nov. 1964 8.1 
Dec. 1964 8. 7 
Jan. -June 4 (1600 UT) 1965 linear decr. 8. 7 - 8.3 
June 4(1600UT)-June 30(2400UT) 1965 8.7 
July - Oct. 1965 8.6 
Nov. - Dec. 1965 linear decr. 8.6 - 8.3 

Thermostically controlled electric heaters maintain the 
temperature in the Ruska variometer room to ±1 °C, and 
temperature corrections to the measured values were unne
cessary. The scale value of the Ruska temperature trace is 
l.3°C/mm. 

Absolute Instruments 

Absolute instruments were introduced on a permanent 
operational basis in June 1965. A portable three-component 
electrical magnetometer of the saturable core type (fluxgate) 
is used for the determination of declination (D) and inclination 
(I). A Barringer field-type proton precession magnetometer is 
the absolute standard for total field intensity (F). 

Absolute Observations and 
Baseline Values 

Absolute Observations 

No complete absolute determinations of the field (in D, 
I and F) were made between the summer of 1963 and June 
1965. Beginning December 1964 absolute observations in D 
and I were made once or twice a month during magnetically 
quiet periods, but no instrument was available for the measure
ment of F before June 1965. 
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Determination of X, Y, Z [rom Absolute Measurements of 
D,J,F 

Z is derived from the absolute measurement of F by the 
relation 

Z=Fsinl 

and a Z baseline is calculated. Values of the Z field are com
puted for the times of the D absolute measurements and the 
horizontal intensity (H) is calculated from the relation 

H = Z cot I 

where the observed value of I is reduced to the times of the D 
readings by applying a correction fl I minutes, given by the 
ratio 

3437.7 [H ÂF _ F ÂH] 
F Z Z 

To the required accuracy this may be written as 

Â I (min)=3437.7 ÂH 
F 

where flH = (~ - X;) cos D + (Y d - Y;) sin D, and 
~ ; , Y d ; are the ordinates of the traces measured at the 
t~es of the absolute determinations of D and I. F is the 
measured value of the total intensity. X and Y are then derived 
from the relations 

X =H cos D 

Y =H sin D 

In the expression for flH, flX cos D► fl Y sin D for small 
changes in field, and 

ÂI :::::,3437,7 ÂX 
F 

Calculations of X and Y using this approximation for fll are 
not in error by more than I gamma for 20-gamma changes in 
X,Y. 

Baseline Values 

Time marks were placed on the Ruska record at the times 
of the absolute observations. Baseline values were calculated 
from the measurement of the record ordinates at the times of 
the D (or F) observations, and the values of X, Y and Z ob
tained from the absolute measurements. The final baseline 
values were adopted by fitting the best straight lines to the 
observed values between known discontinuities. For the 
periods when absolute determinations were not available, 
baselines were obtained from an examination of quiet-day 
levels both at Fort Churchill and Baker Lake, N.W.T. The 
uncertainty in baseline values of X, Y and Z is believed to be 
not greater than ±20 gammas before absolute instrumentation 
was completed in June 1965, after which the uncertainties 
are around 10 gammas. 

Following are the baselines adopted for X, Y and Z for 
1964 and 1965. 

X 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

January 
February 
March 
April 
May 

June 

July 
August 
September 

October 

November 
December 

1964 

1965 

9 

24 
13 
22 

7 
26 
14 

2 
13 

Y 1964 

January 

February 

March 
April 

May 
June 
July 
August 
September 

October 

November 

December 

January 
February 
March 
April 

1965 

Observed Adopted 

7040 'Y 

7060 
7038 
7022 
7037 
7035 
7056 
7016 
7026 

6700 'Y 
6700 
6700 
6700 
6700 
6700 
6700 
6700 
6700 
6700 
6700 
6700 

6700 'Y 
6700 
6700 
6700 
6710 
6675 
6675 
7037 
7037 
7037 
7037 

7037 

7034 
7029 

90 'Y 
140 
140 - 205 

205 
205 
140 

140 
140 
140 
140 
140 

140 - 104 

104 - 90 

170 
170 
225 
225 

225 'Y 
225 
225 
225 - 175 

155 - 15 

90 - 145 

130- 45 

For Period Jndicated 

Jan. 1 - 31 
Feb. 1 - 29 
Mar.1-31 
Apr. 1 - 30 
May 1 - 31 
June 1 - 30 
Julyl-31 
Aug. 1 - 31 
Sept. 1 - 30 
Oct. 1 - 31 
Nov. 1 - 30 
Dec. 1 - 31 

Jan. 1 • 31 
Feb. 1 · 28 
March 1 • 31 
Apr. 1 - 30 
May 1 (00) - 26 (1405) 

26 (1405) - 31 (2400) 
June 1 (00) - 4 (1605) 

4 (1605) - 30 (2400) 
July 2 - 31 
Aug. 1 - 31 
Sept. l - 30 

Oct.1-31 

Nov. 1 - 30 
Dec. 1 - 31 

Jan. 1 (00)- 25 (00) 
25 (00) 31 (2400) 

Linear incr. from Feb. 
l (00) - 29 (2400) 
Mar.1-31 
Apr. 1 - 28 (03 20) 
Apr. 28 (0320) -

30 (2400) 
May 1 - 31 
June 1 - 30 
July 1 - 31 
Aug. 1 - 31 
Sept. l (00) to 

Sept. 25 (00) 
Linear decr. from Sept. 

25 (00) - 30 (2400) 
Linear decr. from Oct. 

l (00) - 5 (1540) 
Oct. 5 (1540) -31 (2400) 
Nov. l (00) - 17 (1530) 

17 (1530) - 30 (2400) 
Dec. 1 - 31 

Jan. 1 - 31 
Feb. 1- 28 
Mar. l - 31 
Linear decr. from Apr. 

1 (00) - 7 (0030) 
Linear decr. from Apr. 

7 (0030) - 8 (0900) 
Linear incr. from Apr. 

8 ( 0900) - 27 (1807) 
Linear decr. from Apr. 

29 (1300) - 30 (2400) 
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Y 1965 

May 

June 9 

July 

August 24 

September 13 
22 

October 7 
26 

November 14 

December 2 
13 

Z 1964 

January 

February 

March 

April 
May 
June 
July 
August 
September 
October 
November 
December 

January 
February 
March 
April 

May 
June 

July 
August 

1965 

9 
23 

24 

Observed Adopted 

45 'Y 
135 

85 'Y 135 
145 

85 
125 
126 - 137 

144 138 - 150 

160 150 - 161 
160 
141 162 - 174 
172 
182 174 - 185 

191 186 - 197 
188 

60690-y 
60590 
60590 
60600 
60600 
60630 
60600 
60600 
60600 
60600 
60600 
60600 
60600 
60600 
60600 
60600 

60600-y 
6060C 
60600 
60600 

60360 - 60395 

60600 
60640 
60640 

60640 'Y 60643 
60645 

For Period lndicated 

May 1 (00) - 9 (0930) 
9 (0930) - 31 (2400) 

June 1 (00) - 4 (1605) 
4 (1605) - 7 (1552) 
7 (1552) - 21 (1426) 
21 (1426) - 30 (2400) 

Linear incr. from July 
1 (00) - 31 (2400) 

Linear incr. from Aug. 
1 (00) - 31 (2400) 

Linear incr. from Sept. 
1 (00) - 30 (2400) 

Linear incr. from Oct. 
1 (00) - 31 (2400) 

Linear Incr. from Nov. 
1 (00) - 30 (2400) 

Linear incr. from Dec. 
1 (00) - 31 (2400) 

Jan. 1 (00) - 24 (1800) 
24 (1800) - 31 (2400) 

Feb. 1 (00) - 21 (00) 
21 (00) - 29 (2400) 

Mar. 1 (00) - 17 (0010) 
17 (0010) - 29 (0830) 
29 (0830) - 31 (2400) 

Apr. 1 - 30 
May 1- 31 
June 1 - 30 
July 1 - 31 
Aug. 1 - 31 
Sept. 1 - 30 
Oct. 1 - 31 
Nov. 1 - 30 
Dec. 1-31 

Jan. 1-31 
Feb. 1 - 28 
Mar.1-31 
Apr. 1 (00) to Apr. 21 

(1600) 
Linear incr. from Apr. 

21 (1600) - 26 (134 7) 
Apr. 26 (1347) - 29 (1321) 

29 (1321) - 30 (2400) 
May 1- 31 
June 1 - 30 

60652 July 1 - 31 
60660 Aug. 1 (00) - 15 (2400) 

60664 60663 - 60652 Linear decr. from Aug. 
16 (00) - 31 (2400) 

September 

October 

November 

13 60631 
22 60636 
7 60618 

26 60618 
14 60597 

60651 - 60629 Linear decr. from Sept. 
1 (00) - 30 {2400) 

60628 - 60606 Linear decr. from Oct. 
1 (00) - 31 (2400) 

60605 - 60584 Linear decr. from Nov. 
1 (00) - 30 (2400) 

60583 - 60560 Linear decr. from Dec. 
1 (00) - 31 (2400) 

December 2 60586 
13 60564 

Magnetic Reductions 

The mean hourly value for each hour of the day , and the 
mean daily value for each day of the mon th for the years 1964 
and 1965 for X, Y and Z are given in Tables 1 to 72. A sum
mary by month, season and year of the mean hourly values 
of X, Y and Z for all days and for the international quiet and 
disturbed days, is given in Tables 73 to 90. 

The mean hourly value for each hour for X, Y and Z was 
scaled in the usual manner on an XY digitizer which was 
interfaced with a punch card machine. The resultant punch 
cards were then fed into a computer along with appropriate 
baseline and sensitivity changes. The computer output was 
made compatible with standard offset printing techniques. 

Partial days were not included in tables of mean hourly 
values. As a result some care must be exercised in the use of 
the mean monthly value for each hour of al! days and of 
international quiet and disturbed days, i.e. , to first ascertain 
the number of days used in deriving the various means. This 
will always be the number of days for which mean hourly 
values are listed in Tables 1 to 72. 

Summary of Annual Mean 

Year X y z 

'Y 'Y 'Y 
1957.7 6,648 320 60,649 
1958.5 6,650 329 60,641 
1964.5 6,826 459 60,646 
1965.5 6,866 437 60,683 

D East I North 

0 0 

2 45 
2 50 
3 51 
3 39 

83 44.2 
83 44.1 
83 33.8 
83 31.9 

Reports of Fort Churchill 
Magnetic Observatory 

Values 

H F 

'Y 'Y 
6,656 61,013 
6,658 61,006 
6,841 61,030 
6,880 61,072 

Record of Observations at Fort Churchill Magnetic Variometer 
Station 1957 - 1958, by E.I. Loomer. Dom. Obs. Pub. Vol. XXVII, 
No. 3. 
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GREAT WHALE MAGNETIC OBSERVATORY 1967 

Geographic Coordinates: 55 .3°N; 77.75°W Geomagnetic Coordinates: 66.8°N; 347.2°E* 

Officers-in-Charge: D. Bryant 1964.5 - 1965.5 
E. Cowan 1965 .5 - 1966.5 
G. Green 1966.6 - 1967.5 
D.Stoltz 1967.5 - 1968.5 

Introduction 

The Division of Geomagnetism of the Dominion Observa
tory established a magnetic observatory in January 1965 at 
Great Whale River, Quebec (now known as Poste-de-la
Baleine). The observatory was designed to assist in conjugate 
point studies: its location is geomagnetically conjugate to the 
observatory at Byrd in Antarctica, operated by the United 
States, and its instrumentation is similar, including both 
standard and rapid-run photographie variometers. lt was not 
intended at the time to institute mean hourly value tabular 
publications for this observatory; however, owing to the 
frequent requests for Great Whale River data, yearly reports 
similar to those for the other Canadian observatories will be 
produced regularly beginning with 1967. 

For two years before the installation of photographie 
recorders a three-component electrical recording magneto
meter had been in operation in Great Whale River. A 
description of this instrument and the chart constants are 
given under Standby Variometer in the section on "Magnetic 
Instruments". 

Following the installation of seismic equipment in 
September 1965 the Great Whale River magnetic-seisrrùc 
observatory has been operated jointly by the divisions of 
Seismology and Geomagnetism. 

Site and Buildings 

Poste-de-la-Baleine is located on a broad sandy spit at the 
mouth of Great Whale River on the east shore of Hudson Bay. 
The area consists of Archaean granites largely overlain with a 
thick layer of sand. The sand was tested for magnetic 
properties and found to contain significant quantities of 
magnetite. 

A suitable site for two magnetic observatory buildings was 
selected in July 1964 by F.A. Andersen of this division. The 
site is a rock ridge 75 feet above sea level about 1 1/4 rrùles 
north of the east-west runway. The buildings were erected in 
September 1964. Both buildings are of wooden construction, 
nonmagnetic throughout , with concrete slab floors poured on 
bedrock. Because of its magnetic properties, the local sand was 
not used in the construction. The absolute building is 20 by 15 
feet ; the variometer building, 20 by 20 feet. The variometer 
building is divided into two light-tight recording rooms. Both 

buildings are oriented magnetic north-south. Heating is by 
thermostatically controlled electric heaters, which maintain 
the temperature of the buildings constant to ±1 or 2°C. 

Magnetic Instruments 

Photographie Variometers 
A standard Ruska three-component variograph records 

declination (D), horizontal intensity (H) and vertical intensity 
(Z). Time scale is 20 mm/hr. 

Scale values were checked twice a month on the average, 
using the Helmholtz coils provided. The adopted scale values 
are included in the list of baselines following the section on 
"Absolute Observations and Baseline Values". 

To correct for parallax on the standard magnetograms, 0.3 
minute must be subtracted from time read on the magneto
grams for D, H and Z. This correction was deterrnined in 
January 1967. 

The sensitivity of the Ruska temperature trace is 
l.3°C/mm. The temperature in the variometer room was kept 
constant to within a degree or so, and temperature corrections 
to the mean hourly values were not necessary. 

Owing to difficulties in the operation of the observatory, 
standard and rapid-run photographie recording was discon
tinued on March 31, 1965, and was not resumed until August 
24, 1965. Fluxgate charts are available for this period. 

In October 1966 scale value checks showed a pronounced 
nonlinearity in the movement of the Z trace. The scale values 
continued to be highly erratic and a new Z variometer had to 
be installed on 1 J anuary 1967. 

The rapid-run Ruska variograph which records D, H and Z 
at a time scale of 240 mm/hr has been in operation at the 
observatory from 1 January to 31 March 1965 , and from 24 
August 1965 to the present time. The scale values of the 
rapid-run magnetogram are : 

D: 
H: 
Z: Jan.-Mar. 

Apr.-Aug. 26 {0149) 
Aug. 26 (0149) - Oct. 26 (2315) 
Oct. 26 (2315) - Oct. 31 
Thereafter 

('/mm) 
1.74 
4.91 

5.85 - 5.95 
5.95 - 5.82 

5.52 
4.95 - 5.78 

5.78 · 

•Based on geomagnetic pole position 78.JN, 69.0W (Flnch and Leaton, 1957). 
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Time marks accur;!te to within a second are supplied by a 
crystal-controlled dock to both the standard and rapid-run 
variographs. 

Standby Variometer 

A three -component (fluxgate) electrical recording 
magnetometer (Serson, 1957) with a chopper bar-type inked 
output chart has been in operation at Great Whale River since 
J anuary 1963. This magnetometer was installed by the 
Division of Geomagnetism in November 1962 and operated by 
the Pacifie Navy Laboratory - Stanford University technician 
until July 1965. D, H and Z were recorded except for about 4 
weeks in October 1963 when X, Y and Z were recorded. Chart 
rate was 20 mm/hr except for the period November 1964 to 
December 16, 1966, when the paper speed was 75 mm/hr. 
Normal sensitivity is 1000 or 2000 gammas full scale, 
automatically switching to half sensitivity at tunes of heavy 
disturbance . 

In addition to act ing as a storm recorder, the charts 
provide a continuous visual indication of magnetic field 
conditions. Chart values are used to interpolate for missing 
intervals on the Ruska magnetograms. 

A bsolu te Instruments 

A proton precession magnetometer is the primary standard 
of total intensity (F) . The value adopted for the gyromagnetic 
fre quency is 4257.60 ±0.03 Hz/oersted. A portable electrical 
magnetometer of the saturable core type is used for the 
determination of declination (D) and inclination (1). 

Absolute Observations and Baseline Values 

Absolute observations of D, I and F were made two or 
three tunes a month during magnetically quiet periods. 

Determination of H and Z [rom I and F Measurements 

Z is derived from the absolute measurement of F by the 
relation Z = F sin I where F is reduced to the tune of the I 
observation by the approximation t.F = t.Z. The horizontal 
intensity (H) is derived from the relation H = Z cot I, Z being 
the value of the vertical intensity at the tune of the I 
observation. 

From earlier comparisons with the Agincourt observatory 
standards, the probable error of a single observation using the 
portable electrical magnetometer and including the error in 
reading the magnetogram, was 0 .3' in declination and 0 .2 ' in 
inclination, equivalent to 3 gammas at Agincourt (Serson and 
Hannaford , 1956). The corresponding probable errors at Great 
Whale River are 1' in D and 0.2' in I. If we assume that the 
values of total intensity (F) given by the proton precession 
magnetometer are accurate to 5 gammas, then the probable 
error in the calculated value of H, which can be attributed to 
uncertainty in the D, I and F measurements, should not 
exceed 3 gammas. 

Base/ine Values 

Tune marks were placed on the Ruska record at the tune 
of the absolute observations. Baseline values were calculated 
from the measurement of the standard magnetogram ordinates 
at these points, and the values of D, H and Z obtained from 
the absolute observations. The final baseline values were 
adopted by fitting the best straight line to the observed values 
between known discontinuities. Following are the baselines 
and scale values adopted for D, H and Z for 1967. 

Magnetic Reductions 

The mean hourly values of D, H and Z were scaled 
manually and punched on cards. The tables were calculated by 
a CDC 3100 computer . Ail values were rounded off to the 
nearest gamma. The computer was programmed so that the 
output was compatible with offset printing technique . 

The mean hourly value for each hour of the day, and the 
mean daily value for each day of the month for the year 1967 
for D, H and Z are given in Tables 1 to 36. Values which have 
been interpolated from the standby variometer charts have 
been underlined in the tables. A summary by month, season 
and year of the mean hourly values of D, H and Z for ail days 
and for international quiet and disturbed days, is given in 
Tables 37 to 45. 

The R indices of magnetic disturbance are given for each 
hour of 1967 in Tables 46 to 69, where the hourly ranges in D 
and H are expressed in 10-gamma units. 

Microfilm copies of standard-run and rapid-run photo
graphie magnetograms with provisional scale values and base
lines (for standard magnetograms only) were supplied to the 
World Data Centre A, Washington, on a monthly basis 
beginning 1 January 1966. 

The local quiet days for each month, selected on the basis 
of the R indices, are listed below. Local quiet days which do 
not appear also in the list of international quiet days are 
italicized. The five international quiet and disturbed days are 
labelled Q andD, respectively, in Tables 1 to 36. 

5 Local Quiet Days 

January 4, 5, 24, 2 7, 31 
Fe bruary 2, 10, 12, 13, 20 
March 8, 11 , 12, 15, 16 
April 11 , 13, 14, 27, 28 
May 8, 10, 21, 22,24 
June 1, 19,21, 23, 24 
July 9,10,17,19, 31 
August 1, 2, 3, 4, 28 
September 7, 11 , 12, 23, 27 
October 4, 20, 21 , 22, 25 
November 1, JO, 17, 18, 20 
December 11 , 14, 16 , 25 , 28 

10 Local Quiet Days 

4, 5, JO, 12, 18, 24, 25, 27, 30, 31 
2, 3, 10, 12, 13, 19, 20, 21 , 24, 28 
7, 8, 11 , 12, 15, 16, 17, 23, 24, 26 
3, 11, 13, 14, 15, 26, 27, 28, 29, 30 
6, 8, 9, 10, 15, 20, 21, 22, 23, 24 
1, 13,16, 1~ 1~ 2~ 21, 2z 23, 24 
3, 8, 9, 10, 16, 17, 19, 22,27,31 
1, 2, 3, 4, 9, 13, 22, 23, 28, 29 
5, 6, 7, 10, 11 , 12, 23, 25, 26, 27 
2, 4, 16, 19, 20, 21 , 22, 25, 26,31 
1, 6, 7, 10, 17, 18, 19, 20, 21 , 26 

11, lt 13, 14, 15, 16, 2~ 25, 2~ 29 

References 
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D West 13asclincs D West Scale Values '/mm 

Adopted Obscrved Adopted Observed 

0 1 0 1 

Jan, 23 22 - 23 20 Jan. 4.80 Jan. Il 4.76 
19 4.79 

Feb. 23 20 - 23 17.5 Feb. 4.80 Feb. 10 4.76 
19 4.79 

Mar. 23 17.5 - 23 14.5 Mar. 4.80 Mar. 24 4.76 

Apr. 23 14.5 - 23 09.5 Apr. 4.80 

May 23 09.5 - 23 03.5 May 4.80 May 9 4.79 
16 4.79 

June 23 06.5 June 4.80 June 3 4.79 
Il 4.80 
20 4.80 

July 23 06.5 July 4.80 July 7 4.80 
16 4.80 
25 4.80 
30 4.86 

Aug. 23 06.5 Aug. 4.80 Aug. 9 4.79 

Sept. 23 06.5 Sept. 4.80 

Oct. 23 06.5 Oct. 4.80 Oct. 1 4.81 
16 4.82 

Nov. 23 06.5 Nov. 4.80 Nov. 4 4.83 

Dec. 1 (0000) • 8(2300) 23 06.5 Dec. 4.80 Dec. 24 4.79 
Thereafter 23 04. 0 

H Baselines î' H Scale Values ,Y/mm 

Adopted Observed Adopted Observed 

Jan. 9298 - 929 1 Jan. 13.71 Jan. 11 13.75 
19 13.74 

Feb. 9291 - 9284 Feb. 13.72 Feb. 10 13.69 
19 13.76 

Mar. 9284 - 9277 Mar. 13.74 Mar. 24 13.70 

Apr. 9276 - 9269 Apr. 13.75 Apr. 

May 9265 May 13.77 May 9 13.69 
16 13.73 

June 9265 June 13.78 June 3 13.77 
11 13.84 
20 13.74 

July 9267 - 9271 July 13.80 July 7 13.81 

Aug. 9271 - 9 275 Aug. 13.81 Aug. 9 13.78 
17 13.83 

Sept. 9275 - 9)79 Sept. 13.83 Sept. 15 13. 79 

Oct. 9279 - 9283 Oct. 13.84 Oct. 1 13.88 
16 13.88 

Nov. 9283 - 9287 Nov. 13.85 Nov. 4 13.82 

Dec. 9287 - 9291 Dec. 13.86 Dec. 24 13.88 
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Z Baselines 'Y Z Scale Values ,Y/mm 

Adopted Observed Adopted Observed 

Jan. 1 (0000) - (0240) no trace; Jan. 13.30 Jan. 1 27.40 
new Z variometer being installed 3 12.98 

1 (0240) - 2(1310) 58900 11 13.44 
2 (1310)- 31(1200) 58880 19 13.31 

23 13.22 
26 13.23 

Feb. 58880 Feb. 13.30 Feb. 10 13.32 
19 13.39 
27 13.39 

Mar. 58880 Mar. 13.30 Mar. 8 13.37 
17 13.36 
24 13.34 

Apr. 58880 Apr. 13.30 

May 58882 May 7 58877 May 13.30 May 9 13.32 
16 58889 16 13.38 
24 58879 

June 58882 June 3 58882 June 13.60 June 3 13.57 
13 58881 11 13.66 
23 58878 20 13.58 

July 58882 July 7 58880 July 13.60 July 7 13.66 
16 58889 16 13.58 

30 13.60 

Aug. 58882 Aug. 9 58884 Aug. 13.70 Aug. 9 13.65 
17 13.73 
28 13.70 

Sept. 58882 - 58865 Sept. 30 58868 Sept. 13.7 - 14.0 Sept. 5 13.67 
15 13.75 
22 13.98 

Oct. 1 (0000) - 26 (2315) Oct. 5 58872 Oct. 1 - 26 (2315) 14.0 Oct. 1 13.94 
58865 - 58875 7 58859 26 (2315) - 31 (2400) 7 14.07 

16 58869 13.5 - 13.7 16 13.94 
26 (2315) - 31 (2400) 58935 27 13.50 

30 13.60 

Nov. 1 (0000) - 30 (2300) Nov. 6 58921 Nov. 1 (0000) - 29 (2300) Nov. s 14.09 
58975 - 58635 10 58881 13.8 - 15.5 17 14.78 

18 58771 29 (2300) - 30 (2300) 14.3 29 14.28 
30 (2335 - 2400) 59045 29 58638 30 (2335 - 2400) 13.4 

Dec. 59045 Dec. 9 59048 Dec. 1 - 29 13.4 - 13.6 Dec. 4 13.43 
24 59041 30- 31 13.1 24 13.57 
30 59046 30 13.07 •, 
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AGINCOURT MAGNETIC OBSERVATORY 1967 

Geographic Coordinates: 43° 47'N; 79° 16'W Geomagnetic Coordinates: 55 .0°N; 347.0°E 

Elevation 175 metres 

Officer-in-Charge: W.R. Darker 

Introduction 

Agincourt Magnetic Observatory was established in 1898, 
one half mile south of the old village of Agincourt (now part 
of Metropolitan Toronto). Although industrial construction 
continues in the vicinity of the observatory, it is believed that 
artificial disturbances have not impaired the validity of values 
reported in this publication. 

Magnetic Equipment 

Absolute Instruments 

Ruska magnetometer No. 6513 was used as the standard 
for declination. QHMs (la Cour and Sucksdorff, 1936) Nos. 
258, 391, 571, 572 and 573 were used to measure horizontal 
intensity and were compared with a Schuster-Srnith coil 
magnetometer (Jackson, 1938; Smith, 1922). Inclination was 
measured by Ruska earth inductor No . 11650. Total intensity 
was determined by a proton precession rnagnetometer (Serson, 
1962). The International Magnetic Standard corrections 
adopted for these instrument are as follows: 

for D, I.M.S. = Ruska 6513 + 0.0' 

for H, 1.M.S. = QHM 258 - 9.3-y 

= QHM 391 - 13.0-y 

= QHM 571 - 4.2-y 

= QHM 572 - 3.9-y 

= QHM 573 - 5.9-y 
= Schuster Smith + 0.0 

for I, I.M.S. = Ruska 11650 + 0.0-y 

= Dominion Observatory No. 8 + 0.0-y 

for F, I.M.S. = Proton Precession Magnetometer + 0.0-y 
(4257.60 Hz per oersted) 

The current I.M.S. corrections for D and H are discussed in 
some detail in the "Record of Observations at Agincourt 
Magnetic Observatory 1964-1965". 
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Assistant: D.L. McKeown 

V ariometers 

Two sets of photographie recorders were operated con
tinuously : a Ruska at normal sensitivity and a la Cour at low 
sensitivity. The paper speed was 20 mm/hr for the Ruska 
recorder and 15 mm/hr for the la Cour. 

A fluxgate recording rnagnetometer (Serson, 1957) pro
vided an irnmediately visible record of D, H and Z at a speed 
of 20 mm/hr and a sensitivity of 4.0 -y/mm. 

The scale values of the photographie variometers during 
1967 are listed as follows. 

Ruska la Cour 

Months H D z H D z 

(')'/mm) ( /mm) (')'/mm) (')'/mm) (/mm) (')'/mm) 

Jan. 5.38 1.05 5.66 11.6 0.94 16. 7 
Feb. 5.39 1.06 5.66 11.5 0.92 16. 7 
Mar. 5.38 1.05 5.67 11.4 0.94 16. 7 

Apr. 5.39 1.06 5.69 11.5 0.94 16. 7 
May 5.36 1.05 5.64 11.4 0.93 16. 7 
June 5.37 1.06 5.61 11.6 0.95 16.8 
July 5.50 1.06 5.70 11.6 0.93 16.9 
Aug. 5.48 1.07 5.68 11.5 0.93 16.8 
Sept. 5.42 1.07 5.77 11.6 0.93 16.8 
Oct. 5.44 1.07 5.80 11.5 0.93 16.9 

Nov. 5.48 1.07 5.84 11.5 0.93 16.8 

Dec. 5.37 1.05 5.75 11.5 0.93 16.7 

Absolute Observations 

Absolute observations were made at least once a week. 
Baseline values were adopted by fitting French curves as 
closely as possible to the observed values. Discontinuities 
occurred in the declination and horizontal intensity baselines 
at O hours U.T . on July 11 , 1967. The rrns difference of the 
observed minus the adopted baseline values for declination, 
horizontal intensity and vertical intensity is 0.14', 1.3-y and 
1.7-y, respectively. 
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D West Baselines D West Scale Values 
1
/mm 

Adopted Observed Adopted Observed 

0 1 0 1 

Jan. 23 22 - 23 20 Jan. 4.80 Jan. Il 4.76 
19 4.79 

Feb. 23 20- 23 17.5 Feb. 4.80 Feb. 10 4.76 
19 4.79 

Mar. 23 17.5 - 23 14.5 Mar. 4.80 Mar. 24 4.76 

Apr. 23 14.5 - 23 09.5 Apr. 4.80 

May 23 09.5 - 23 03.5 May 4.80 May 9 4.79 
16 4.79 

June 23 06.5 June 4.80 June 3 4.79 
11 4.80 
20 4.80 

July 23 06.5 July 4.80 July 7 4.80 
16 4.80 
25 4.80 
30 4.86 

Aug. 23 06.5 Aug. 4.80 Aug. 9 4.79 

Sept. 23 06.5 Sept. 4.80 

Oct. 23 06.5 Oct. 4.80 Oct. 1 4.81 
16 4.82 

Nov. 23 06.5 Nov. 4.80 Nov. 4 4.83 

Dec. 1 (0000) - 8(2300) 23 06.5 Dec. 4.80 Dec. 24 4.79 
Thereafter 23 04.0 

H Baselines "Y H Scale Values "Y/mm 

Adopted Observed Adopted Observed 

Jan. 9298 - 9291 Jan. 13.71 Jan. 11 13.75 
19 13.74 

Feb. 9291 - 9284 Feb. 13.72 Feb. 10 13.69 
19 13.76 

Mar. 9284 - 9277 Mar. 13.74 Mar. 24 13.70 

Apr. 9276 - 9269 Apr. 13.75 Apr. 

May 9265 May 13.77 May 9 13.69 
16 13.73 

June 9265 June 13.78 June 3 13.77 
Il 13.84 
20 13.74 

July 9267 - 9271 July 13.80 July 7 13.81 

Aug. 9271 - 9275 Aug. 13.81 Aug. 9 13.78 
17 13.83 

Sept. 9275 - 9?.79 Sept. 13.83 Sept. 15 13.79 

Oct. 9279 - 9283 Oct. 13.84 Oct. 1 13.88 
16 13.88 

Nov. 9283 - 9287 Nov. 13.85 Nov. 4 13.82 

Dec. 9287 - 9291 Dec. 13.86 Dec. 24 13.88 



AMENDMENT TO PUBLICATIONS OF THE DOMINION OBSERVATORY 

Volume XXXVII . No. 10 

RECORD OF OBSERVATIONS AT AGINCOURT MAGNETIC OBSERVATORY 
1967 

üclc lc tlw basc line anJ scalc value tables on pages 41 6 and 417 . 
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Z Baselines 'Y 

Adopted Observed 

Jan. 1 (0000) - (0240) no trace; 
new Z variometer being installed 

1 (0240) - 2(1310) S8900 
2 (1310) - 31(1200) S8880 

Feb. S8880 

Mar. S8880 

Apr. S8880 

May S8882 May 7 
16 
24 

June S8882 June 3 
13 
23 

July 58882 July 7 
16 

Aug. 58882 Aug. 9 

Sept. 58882 - 58865 Sept. 30 

Oct. 1 (0000) - 26 (2315) Oct. 5 
58865 - 58875 7 

16 
26 (2315) - 31 (2400) 5893S 

Nov. 1 (0000) - 30 (2300) Nov. 6 
58975 - 58635 10 

18 
30 (2335 - 2400) 59045 29 

Dec. 59045 Dec. 9 
24 
30 

Notes on the Tables 

Greenwich mean tÎine (U.T.) is used throughout. 

S8877 
S8889 
S8879 

S8882 
58881 
58878 

58880 
58889 

58884 

58868 

58872 
58859 
58869 

58921 
58881 
58771 
58638 

59048 
59041 
59046 

The hourly values ofH, D and Z were manually scaled and 
punched on cards. The tables were calculated by a CDC 3100 
computer. The computer was programmed so that the output 
was compatible with offset printing techniques. 

Z Scale Values ')'/mm 

Adopted Observed 

Jan. 13.30 Jan. 1 27.40 
3 12.98 

11 13.44 
19 13.31 
23 13.22 
26 13.23 

Feb. 13.30 Feb. 10 13.32 
19 13.39 
27 13.39 

Mar. 13.30 Mar. 8 13.37 
17 13.36 
24 13.34 

Apr. 13.30 

May 13.30 May 9 13.32 
16 13.38 

June 13.60 June 3 13.57 
11 13.66 
20 13.58 

July 13.60 July 7 13.66 
16 13.58 
30 13.60 

Aug. 13.70 Aug. 9 13.65 
17 13.73 
28 13.70 

Sept. 13.7 - 14.0 Sept. 5 13.67 
15 13.75 
22 13.98 

Oct. 1 - 26 (2315) 14.0 Oct. 1 13.94 
26 (2315) - 31 (2400) 7 14.07 

13.5 - 13.7 16 13.94 
27 13.50 
30 13.60 

Nov. 1 (0000) - 29 (2300) Nov. 5 14.09 
13.8 - 15.5 17 14.78 

29 (2300) - 30 (2300) 14.3 29 14.28 
30 (2335 - 2400) 13.4 

Dec. 1 - 29 13.4 - 13.6 Dec. 4 13.43 
30- 31 13.1 24 13.57 

30 13.07 

Table 46 lists the three-hour range indices in D, H and Z, 
as well as the K-indices which were sent bÎinonthly to the 
International Association of Geomagnetism and Aeronomy. 
Copies of K-indices were also supplied monthly to the 
National Research Council of Canada and Comell Aeronautical 
Institute in Buffalo, N .Y. 
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Annual Means The magnetograms were read each month for sudden 

Year D West H z X* Y* l* North F* 
commencements, bays and pulsations and the results reported 
directly to the IAGA and the National Research Council of 

0 

'Y 'Y 'Y 
0 

'Y 'Y 
Canada. 

1955.5 7 16.4 15561 56194 15436 - J970 74 31.3 58308 References 
1956.5 16.8 601 218 475 -1977 29.4 343 Jackson, W.E.W., 1938. Record of observations at the Magnetic 
1957.5 19.1 642 203 515 -1992 26.8 339 Observatories Aginrourt and Meanook 1932-33, p. 5, Ottawa. 
1958.5 19. 7 686 196 558 -2001 24.2 344 la Cour, D., and E. Sucksdorff, 1936. Le Quartz-magnetomètre CUM, 
1959.5 18.8 739 207 611 -2004 21.2 369 Comm. No. 15, 22 pp; No. 16, 11 pp. Danish Meteorol. Inst. 
1960.5 19.7 797 205 668 -2015 18.1 383 Copenhagen. 
1961.5 19. 7 864 177 734 -2024 13.8 374 Serson, P.H., 1957. An electrical recording rnagnetometer, Can. J. 
1962.5 20.6 929 147 798 -2036 09.7 363 Phys., 36, 1387-1394. 
1963.5 23.0 990 121 857 -2055 05.8 354 Serson, P.H., 1962. A simple proton precession magnetometer, Rept. 
1964.5 27.9 16040 083 904 -2084 02.4 331 Dom. Obs., Ottawa, 13 pp. 
1965.5 30.5 089 049 951 -2102 73 58.0 313 Serson, P.H., and W.L.W. Hannaford, 1956. A portable electrical 
1966.5 33.4 152 026 16012 -2124 55.9 308 magnetometer, Can. J. Technology, 1, No. 28, 232-243. 
1967.5 35.9 216 011 16074 -2144 51.2 311 Smith. F.E .. 1922. Phil. Trans. Roy. Soc., 223, 175-200. 

•x, Y, 1, Fare derived from the annual means of D, H and Z. 
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464 PUBLICATIONS OF THE DOMINION OBSERVATORY 

THREE-HOUR RANGE INDICES, AGINCOURT, 1967 

Table 46 

Jaouary February 

D H z K D H z K 

1 0222 3423 1212 3532 0111 1211 1222 3533 1122 1000 1121 0001 0010 0000 1122 1001 
2 2411 1010 1311 1121 0200 0000 2411 1121 0010 1000 0001 0011 0000 0000 0011 1011 
3 2013 3210 1212 3221 0000 1010 2213 3221 0002 1000 0002 0011 0001 0000 0002 1011 
4 0000 1000 0000 0011 0000 0000 0000 1011 0112 3322 OZU lll!33 0200 0012 0212 3333 
5 0001 1000 0000 0010 0000 0000 0001 1010 4221 3410 3221 2311 3200 1020 4221 3421 

6 1133 0100 0021 1122 0000 0000 1133 1122 0231 200~ 1221 111'.l 0010 0002 1231 2113 
7 0024 4544 1023 4443 0023 2332 1024 4544 0001 2545 1111 1645 0000 0346 1111 2646 
8 6686 3322 7686 4421 7566 4422 7686 4422 5555 4333 4444 4344 5553 5232 5555 5344 
9 1421 3201 2312 3211 0421 2110 2422 3211 3231 1010 3130 0020 1220 0000 3231 1020 

10 1100 1110 1000 1221 0000 0000 1100 1221 0201 1000 0100 0000 0000 0000 0201 1000 

11 2232 3322 3231 3222 0022 2111 3232 3322 0542 2000 0232 1122 0321 0000 0542 2122 
12 0010 0000 0000 0010 0000 0000 0010 0010 0000 1100 0000 0111 0000 0000 0000 1111 
13 1342 5225 0222 6236 0022 3227 1342 6237 0000 0201 0000 0221 0000 0100 0000 0221 
14 7864 2111 9856 2112 8766 0100 9866 2112 3111 2010 2111 0011 0000 0001 3111 2011 
15 1002 3112 2001 2123 0000 0010 2002 3123 2100 0003 1010 0004 0000 0003 2110 0004 

16 1232 2000 1331 2001 0322 0000 1332 2001 3148 7331 3349 7343 1238 7331 3349 7343 
17 1111 0100 1111 0001 0000 0000 1111 0101 4522 3200 2412 2223 1401 0112 4522 3223 
18 1200 2100 1100 1201 0000 0000 1200 2201 0320 2000 0110 1100 0100 0000 0320 2100 
19 1011 0120 0211 0021 0000 0000 1211 0121 0021 2200 0001 1111 0000 0000 0021 2211 
20 0333 2322 0222 2222 0022 1121 0333 2322 0101 0100 0101 0012 0000 0000 0101 0112 

21 1223 2200 1212 2201 0212 1110 1223 2201 0002 2211 0011 1121 0000 0000 0012 2221 
22 2011 1100 2000 0010 0000 0000 2011 1110 1011 3121 1011 2121 0000 0000 1011 3121 
23 1122 0000 2120 0100 0020 0000 2122 0100 2013 3210 2024 3220 0002 1100 2024 3220 
24 1100 0000 0000 0001 0000 0000 1100 0001 0020 1000 0010 01!!1 0000 ooor 0020 1121 
25 1001 2000 1110 1011 0000 0000 1111 2011 0422 2121 1322 1232 0320 0221 1422 2232 

26 0022 1000 1001 1000 0010 0000 1022 1000 4311 2200 3201 1221 2200 0101 4311 2221 
27 0001 1000 0001 1111 0000 0000 0001 1111 0022 1210 0101 0310 0010 0100 0122 1310 
28 1343 2101 2332 1122 0233 0010 2343 2122 0201 0100 0110 0011 0000 0000 0211 0111 
29 1230 1100 2110 0010 0110 0000 2230 1110 
30 0120 0000 0000 0010 0000 0000 0120 0010 
31 0000 0000 0100 0111 0000 0000 0100 0111 

March .-,pril 
D H z K p H z K 

1 3300 3200 1200 2101 0000 0000 3300 3201 0023 3212 0033 3144 0012 1122 0033 3244 
2 0100 2100 0100 1000 0000 0000 0100 2100 0214 4311 1113 3332 0111 2210 1214 4332 
3 0203 3200 0211 2121 0101 1000 0213 3221 4100 0000 3100 0102 2000 0000 4100 0102 
4 0120 2101 1110 1102 0010 0000 1120 2102 0322 4210 1321 4222 0320 2000 1322 4222 
5 2321 3301 2210 1222 0010 0011 2321 3322 1333 2200 2222 2221 0321 0000 1333 2221 

6 4320 1110 3210 1121 2110 0010 4320 1121 2342 2200 2222 2221 0322 0000 2342 2221 
7 0001 3000 0001 2010 0000 0000 0001 3010 3332 2200 2220 1132 2220 0111 3332 2232 
8 0000 0010 0000 0021 0000 0000 0000 0021 1211 0000 2211 1121 0100 0000 2211 1121 
9 0012 3313 1012 1233 0000 0111 1012 3333 3002 1001 2001 1011 0000 0000 3002 1011 

10 4220 2200 3210 1110 2010 0000 4220 2210 2200 1000 1211 1022 0000 0010 2211 1022 

11 0000 0000 0000 0001 0000 0000 0000 0001 0002 1100 0000 1112 0000 0000 0002 1112 
12 0001 1000 0001 0000 0000 0000 0001 1000 2400 0000 2100 0000 0200 0000 2400 0000 
13 0022 1100 1021 0011 0011 0000 1022 1111 0100 0000 0100 0001 0000 0000 0100 0001 
14 1201 1100 2111 0001 0000 0000 2211 1101 0000 1100 0020 0001 0000 0000 0020 1101 
15 0000 0000 0000 0000 0000 0000 0000 0000 0020 2000 1010 0122 0000 0011 1020 2122 

16 0000 0100 0000 0112 0000 0000 0000 0112 0321 2211 1221 2232 0110 0111 1321 2232 
17 0000 2110 2110 0122 0000 0000 2110 2122 5313 2000 4302 2022 4402 1000 5413 2022 
18 0423 3211 0222 2222 0110 2001 0423 3222 1211 1102 1211 1223 1000 0103 1211 1223 
19 4522 3323 3431 2335 3230 0334 4532 3335 5454 3211 4333 3233 4444 2111 5454 3233 
20 2322 3103 2221 2223 1232 1012 2322 3223 3222 2111 3221 1133 1211 0012 3222 2133 

21 5102 2102 2101 1122 2000 0000 5102 2122 2232 2101 2221 2222 1221 0010 2232 2101 
22 1420 0000 1210 0011 0210 0000 1420 0011 3344 2311 2354 2223 1344 0001 3354 2323 
23 0000 0211 0000 0222 0000 0100 0000 0222 2001 3542 3111 4453 1000 2231 3111 4553 
24 0000 3100 0000 1101 0000 0000 0000 3101 5522 3323 4423 3333 4522 1122 5523 3333 
25 0120 2100 0110 1011 0010 0000 0120 2111 3312 1000 3201 0112 3300 0000 3312 1112 

26 0001 2200 0000 1102 0000 0101 0001 2202 0210 1000 0111 1011 0000 0000 0211 1011 
27 2333 3211 3222 3222 2202 0101 3333 3222 0000 0000 1100 0002 0000 0000 1100 0002 
28 0223 3100 1222 1211 0322 0000 1223 3211 0100 1000 0100 0002 0000 0000 0100 1002 
29 0212 1200 0210 1211 0010 0000 0212 1211 1010 1200 1010 1223 0000 0001 1010 1223 
30 4301 1114 3311 1122 0200 0001 4311 1124 0020 0000 2011 0110 0000 0000 2021 0110 
31 1000 0000 2000 0000 0000 0000 2000 0000 
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AGINCOURT MAGNETIC OBSERVATORY 1967 

THREE-HOUR RANGE INDICES, AGINCOURT, 1967 

Table 46 

D H Z K 
2322 2233 2201 1254 0220 0123 2322 2254 
2345 3323 2223 3334 2113 1233 2345 3334 
5766 4443 5777 5554 5666 5643 5777 5654 
3312 1201 2222 2122 4211 0112 4322 2222 
3245 0211 4122 0222 2133 0122 4245 0222 

3400 1111 1301 1222 1220 1020 34211222 
2443 2211 3333 1112 2443 1110 3443 2222 
0001 2200 1110 1120 0000 1111 1111 2221 
11211210 1111 1211 0210 1110 12211211 
0211 2210. 2211 2223 0111 0121 2211 2223 

2411 2211 3311 1123 1320 1222 3421 .2223 
3412 2112 33111133 1311 1022 3412 2133 
4530 2101 3311 2223 0430 2132. 4531 2233 
3210 2320 2101 2123 1100 1032. 3211 2333 
3001 2210 20011232 2100 1111 3101 2232 

1223 0001 1312 1122 1221 0022 1323 1122 
3321 3122 3421 2233 2421 0012 3421 3233 
1332 2000 3212 2222 2332 0111 3332 2222 
2331 2700 3321 0321 2332 0010 3332 2321 
3011 0000 2111 0123 1011 0000 3111 0123 

1101 0030 1100 0243 0000 0020 1101 0243 
1101 0000 3110 0000 1000 0100 3111 0100 
0011 1242 02011254 0000 0122 02111254 
1022 3231 2121 2343 0000 0122 2122 3343 
1115 7659 2213 7689 0002 4569 2215 7689 

9996 5333 9996 6455 8996 5333 9996 6455 
4333 3023 4333 2045 3231 1033 4333 3045 
2245 5545 2346 4565 2256 3356 2356 5566 
6665 4212 6765 4233 7775 3212 7775 4233 
1332 5444 2221 5765 0221 2344 2332 5765 
8651 1320 8751 1442 8761 1320 8761 1442 

D H Z K 
2445 2211 2344 2223 0344 1111 2445 2223 
3410 0000 2210 0013 3210 0000 3410 0013 
1000 0200 2100 0112 0000 0010 2100 0212 
0313 0200 2200 0113 0321 0021 2323 0223 
2352 3112 3223 2233 2244 1121 3354 3233 

1100 2213 1101 3234 0000 0023 1101 3234 
4421 2100 4410 2231 5520 0011 5521 2231 
2201 1000 1101 0110 0000 0101 2201 1111 
0010 0010 0010 1222 0000 0010 0010 1222 
0000 1000 0011 1122 0000 0001 0011 1122 

3243 4422 4342 3354 3232 2232 4343 4454 
3234 2212 222l 1332 1211 0101 3234 2332 
3120 0112 3110 1133 1000 0022 3120 1133 
1334 2101 2322 2022 0322 1020 2334 2122 
0000 2322 1011 2342 0000 1131 1011 2342 

1410 0000 1301 0121 0200 0110 1411 0121 
1001 1010 1001 1133 0000 0021 1001 1133 
1233 2100 3212 1223 0012 1112 3233 2223 
3000 1000 2100 0122 1000 0011 3100 1122 
1100 2000 2111 2122 0001 1021 2111 2122 

1233 1110 1013 0222 1020 0101 1233 1222 
1200 1000 1210 1122 0100 0112 1210 1122 
0122 2334 1111 2455 0001 1244 1122 2455 
3222 1121 2211 1223 2220 0021 3222 1223 
2132 1122 3121 1343 1011 1111 3132 1343 

3302 2100 3201 1222 2200 0001 3302 2222 
0022 0311 0022 1232 0012 1021 0022 1332 
2122 2331 2122 2332 1011 1221 2122 2332 
3421 1221 3321 0224 2420 0122 3421 1224 
4441 1111 2340 1110 4551 1110 4551 1111 
0000 1110 0000 1211 0000 0110 0000 1211 

D H z 
June 

K 
0101 0000 2001 2222 0001 1021 2101 2222 
1013 2301 2022 3333 0002 0221 2023 3333 
3222 2210 3210 2122 2310 0001 3322 2222 
0002 2233 3111 4233 1000 2233 3112 4233 
2112 2245 3223 3167 3001 1047 3223 3267 

9532 2133 8621 2245 8641 1134 9642 2245 
7553 1000 5452 1111 7553 0000 7553 1111 
0014 3333 1113 4244 0014 2132 1114 4344 
5543 3114 3433 2134 5322 1013 5543 3134 
3233 1000 2131 1112 2211 0001 3233 1112 

1200 2210 1200 1132 0100 0121 1200 2232 
1120 1101 1111 2123 0000 0011 1121 2123 
3210 1111 3221 1232 1100 0112 3221 1232 
4342 2213 3223 3234 2131 2123 4343 3234 
4331 1111 4331 1122 3310 0011 4331 1122 

1023 2211 2111 2122 0011 0110 2123 2222 
1io2 2321 2122 2333 0000 0111 2122 2333 
2110 0000 3000 0111 2000 0010 3110 0111 
0000 2210 2000 3322 0000 0110 2000 3322 
1031 1000 1110 1211 0010 0000 1131 1211 

0111 1100 0100 1123 0000 0000 02111123 
0132 2100 1212 2121 0010 0000 1232 2121 
1110 0000 1100 0112 0000 0000 1110 0112 
0121 1002 1110 1013 0010 0001 1121 1013 
2143 1344 3222 2445 0020 0245 3243 2445 

5543 2532 6422 2434 5431 0123 6543 2534 
4553 1212 5543 1233 4542 1112 5553 1233 
2013 3110 3114 2232 1003 3111 3114 3232 
0241 1312 1230 2243 0341 1121 1341 2343 
3343 2211 4132 2333 2231 1122 4343 2333 

August 
D H Z K 

0001 2110 0001 1321 0000 0110 0001 2321 
0002 1000 1100 0012 0000 0011 1102 1012 
0000 0101 0000 1223 0000 0112 0000 1223 
0021 3322 2031 3232 0010 1121 2031 3332 
2123 3210 3221 2222 1021 1120 3223 3222 

0214 2112 1112 1133 0101 0122 1214 2133 
3033 3012 2022 1233 1022 0122 3033 3233 
3344 2212 2242 2233 2233 0021 3344 2233 
0013 3310 2111 2232 0000 1021 2113 3332 
3413 3312 3312 3234 1312 1133 3413 3334 

4343 4534 3442 4444 1233 2333 4443 4544 
3132 2212 4121 2223 3001 1100 4132 2223 
1201 2203 1101 2232 0000 0121 1201 2232 
2354 2002 2332 1123 2342 1011 2354 2123 
2313 3101 0222 1222 0101 0011 2323 3222 

1011 2312 2111 2124 0001 0112 2111 2324 
3523 3310 3423 3323 3312 2201 3523 3323 
2342 3211 3332 2333 2232 1133 3342 3333 
3221 2200 2121 2233 0332 0021 3332 2233 
1332 2200 2332 2223 0222 0121 2332 2223 

2120 1110 2211 1122 0101 1111 2221 1122 
1121 2100 1102 1113 0010 0001 1122 2113 
2213 1000 2201 0131 0000 0011 2213 1131 
3222 2100 3122 1223 1012 1101 3222 2223 
0333 2312 2332 2334 0131 1121 2333 2334 

3121 1110 2012 1234 3011 0121 3122 1234 
3312 2101 2211 2123 1102 0011 3312 2123 
0111 1100 2111 1122 0000 0101 2111 1122 
1021 1111 2211 1134 0011 1012 2221 1134 
0431 2121 1321 2233 0221 1021 1431 2233 
4342 2101 3222 2223 2143 0021 4342 2223 

465 



466 PUBLICATIONS OF THE DOMINION OBSERVATORY 

TiiREE-HOUR RANGE INDICES, AGINCOURT, 1967 

Table 46 
September 

1 
2 

3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

D H z K 
3443 5223 3351 4354 3352 1233 3453 5354 
4444 2210 2333 2331 3332 3310 4444 3331 
1122 llOl llll 1223 0001 0001 1122 1223 
2232 1100 1222 2122 0210 Olll 2232 2122 
1120 1000 2010 1012 1000 0021 2120 1022 

2201 0100 2200 0122 0100 0021 2201 0122 
0000 2410 1221 2322 0000 1200 1221 2422 
1002 3222 Oll2 3233 0000 ll32 1112 3233 
4423 1011 2212 2133 1212 0021 4423 2133 
2300 1000 2100 0010 2100 0000 2300 1010 

0001 2000 0000 Olll 0000 0010 0001 2111 
0000 3100 0000 ll32 0000 0010 0000 3132 
0434 4533 1443 3543 0333 2332 1444 4543 
2143 4224 ll22 3233 1022 2123 2143 4234 
4551 2120 2231 1132 2341 0111 4551 2132 

3301 2210 3201 1322 2100 0211 3301 2322 
2221 2111 2110 1122 0000 0111 2221 2122 
0001 4333 2ll2 3233 0000 ll31 2112 4333 
5232 4332 4333 3354 4232 1122 5333 4354 
1354 4536 2245 5564 1343 2334 2355 5566 

7865 4436 8766 4554 8765 3455 8866 4556 
3301 1210 3300 3321 2200 1110 3301 3321 
0011 2000 1111 2112 0001 0000 1111 2112 
0112 2201 1201 2332 0001 0011 1212 2332 
1011 1210 2000 0132 0000 0021 2011 1232 

0021 1222 0010 0222 0000 0001 0021 1222 
2102 3000 1110 1222 0000 0010 2112 3222 
1555 4333 2555 3334 1445 4224 2555 4334 
5565 3333 4465 3343 6666 2343 6666 3343 
5454 4310 4444 3422 4453 3301 5454 4422 

November 

2 

3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

D H z K 
0000 1001 0010 1221 0000 0010 0010 1221 
2122 2233 2121 2232 1022 0032 2122 2233 
3113 5433 2111 4432 2022 2322 3123 5433 
4222 3101 3211 0112 1200 0000 4222 3112 
2232 3220 2231 2231 0022 1020 2232 3231 

1111 1000 0011 0111 0000 0000 1111 1111 
0211 2000 0210 0011 0000 0010 0211 2011 
5322 2344 4211 2333 3200 1134 5322 2344 
1312 2010 0311 3231 0201 1120 1312 3231 
0200 0010 1000 2122 0000 0010 1200 2122 

1210 0044 1111 1133 0000 0023 1211 1144 
2553 3443 3443 2233 0442 1231 3553 3443 
2422 3333 3322 2233 1122 1121 3422 3333 
4332 2222 2322 1211 2230 0100 4332 2222 
0121 2223 0111 3333 0010 0211 0121 3333 

1322 2210 2311 2212 0200 0011 2322 2212 
0100 1100 0000 0110 0000 0000 0100 1110 
0010 1100 0010 1100 0000 2100 0010 2100 
0211 1200 0100 0220 0100 1110 0211 1220 
1000 1110 1100 0100 0000 1010 1100 1110 

0000 1112 0000 1123 0000 1112 0000 1123 
0332 3211 1222 2212 1132 1110 1332 3212 
0112 3211 1211 2222 0101 1111 1212 3222 
4343 2223 4332 1222 2432 0110 4443 2223 
3112 3212 2101 1122 2000 0110 3112 3222 

4001 2211 3100 2112 1000 0000 4101 2212 
0323 2222 1211 2121 0210 1120 1323 2222 
3241 2213 2221 1212 1222 1111 3242 2213 
2124 3210 2223 2210 2024 1110 2224 3210 
1122 3232 1121 1232 0020 0132 1122 3232 

D H z 
October 

K 
4233 2200 3133 2210 3122 1100 4233 2210 
2213 1100 0001 0131 0000 1120 2213 1131 
0232 2212 1221 1123 0120 0121 1232 2223 
1001 1000 1000 0123 0000 0010 1001 ll23 
1221 2210 2220 1222 0122 1110 2222 2222 

24ll 2100 2202 1112 0300 0100 2412 2112 
2024 3201 2122 1312 1002 0011 2124 3312 
0102 4322 0011 3232 0001 2120 0112 4332 
3113 2235 2112 2244 1002 0043 3ll3 2245 
5534 3333 4333 3334 5423 3222 5534 3334 

1121 3321 1111 4432 OllO 0221 1121 4432 
5333 1412 4233 0323 3222 0212 5333 1423 
3301 2111 3201 2222 2200 0001 3301 2222 
1132 2123 0122 2234 0022 1111 1132 2234 
4001 1200 3211 1222 2100 0010 4211 1222 

1001 0000 2110 0011 1000 0000 2111 0011 
0233 3112 1222 2232 0122 1021 1233 3232 
1122 2111 1111 1122 0022 1010 1122 2122 
2202 2110 2201 1021 0001 0000 2202 2121 
2001 2000 1000 0021 0000 0000 2001 2021 

0000 0000 0000 0100 0000 0000 0000 0100 
0001 3221 0000 2133 0000 0021 0001 3233 
3141 2000 3111 2121 2121 1000 3141 2121 
0112 3000 0011 1111 0000 1000 0112 3111 
0011 1100 0001 0010 0000 0000 0011 1110 

0200 2000 0100 0011 0000 0000 0200 2011 
0022 4321 0111 3221 0023 1220 0123 4321 
1343 3324 2333 3334 0224 3223 2344 3334 
2212 4421 2222 4432 2203 3221 2223 4432 
2431 1101 2531 1221 1531 0010 2531 1221 
0002 4210 1002 3131 0000 2120 1002 4231 

D H z 
December 

K 
2335 2344 2324 3345 1244 3134 2345 3345 
6332 3101 4221 2112 5310 1100 6332 3112 
0031 2212 0022 2222 0011 1111 0032 2222 
1212 2111 2211 1112 1110 0100 2212 2112 
0101 1223 1201 1233 0100 0121 1201 1233 

0423 4223 2323 3333 0213 2223 2423 4333 
4333 4321 3233 3332 3232 2121 4333 4332 
4443 3343 2222 3342 2331 1132 4443 3343 
2110 3221 2010 2232 1000 1111 2110 3232 
3122 1101 3112 1111 1010 0000 3122 1111 

3001 1100 3000 1201 1000 0000 3001 1201 
1211 1111 1110 1212 0000 1110 1211 1212 
0111 1011 1111 1111 0000 0010 1111 1111 
0101 1110 0101 0211 0000 0100 0101 1211 
2222 1213 3211 1123 1101 0112 3222 1223 

2100 2211 2212 1211 1000 1110 2212 2211 
2234 3111 2223 2222 0233 2210 2234 3222 
1142 3332 2242 3332 0142 2221 2242 3332 
2513 4344 1312 3244 1322 1334 2523 4344 
4424 4430 3333 4332 2433 3221 4434 4432 

3324 3322 3213 3322 1221 2211 3324 3322 
1222 3224 1212 2233 0112 1112 1222 3234 
6422 3221 4321 1222 4211 1120 6422 3222 
1011 1210 1001 1211 0000 0210 1011 1211 
1021 2100 lOll 1111 0000 0010 1021 2111 

2111 2321 1100 2221 0111 1110 2111 2321 
2032 2300 2121 2211 0020 1120 2132 2321 
1100 1122 1100 1022 0000 1021 1100 1122 
3211 2200 2211 1212 1110 1010 3211 2212 
0333 3311 1111 1222 0010 0120 1333 3322 
3456 6445 2445 3344 2443 5454 3456 6455 

\ 






