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LAGRADOR SEA 
MAGNETIC ANOMALY 

LE GEN CS 

(Based on the International Geomagnetic ~eference Fi~ld 19E5). 
Compiled by S.P. Srivastava, Atlantic Geoscience Ceit~e , Ge ~ l~;~==- ~-r;~y c~ 

Canada, Bedford Institute of Oceanography, Dar~;;; ')•.,;~h, :; . S. 
Cartography by the Geoscience Mapping Section of t h2 Ce. nadi2;r: h_: .:··:~-=: :.-. ~c 

Service 
MAGNETIC CONTOURS IN NANOTESLA 
BATHYMETRIC CO NTOURS IN METERS 
CONTOU R INTERVAL - 100 NANOTESLA 
Lambert Conforrna l Projection {Standard Parallel 45° ;; enc 55=:-;) 

Scale l :2,000,000 

The dat a presented on this map were compiled fro~ the 2jso~~:~ - ~=~itud~ -
the earth's total magnetic field measured using a m=rine ~r : :Jn : ~ ~:~ : 3 ~~ n 
magnetometE: r along ship's track at the locations shs·.;r: . T~~ 2n: - =·:::: .. ~re 
derived by c~lcu13ting, at each point of observatio n, the d ~ =fe~~-=~ =~: ~22n 
the observed total fiel d and the Intet·national Geo~2gn2tic ~e=ere-:~ =~e:d 
{IGRF) 1965. 0* . 

The majori~y of th 2 data used in the compil atic n ~~s cc~ 1 e c :e: ·: t~e Be~=:~j 
I n c t ;t 1 ~ n r ,.!: n .- ~:.;r.,...,'1 \"' --: ~·'~~· : ;'~~ Tl)) Q01Jl'l.ll9 t 11e C0:Tll...!"1°r !.J ·· -' ,- r- -,- ~ - ,,.;- -. :..- -- · ; .;r .:ll 

.. ., u ' . L"- ... '- ' " - ·. ... .. ,._. ::i ' ..... - . -" ' - ~ I ' .. u I I ..... - . ~· - . ..J :;; • - •• • I - - - - - _. - ..... ~ • 

cruises ope r2-;: s·J by -V-1.:: C:: ,3dian Hydrographic Service . .C..ls s foe~ _:e: :s a 
substant~a1 ;:( :·-~~: 1 1t o7 t ::t::. supplied by the U.S. Naval Oce2n:.;ra~'-."': :=~ice fr:
their deta iled 1966 rnagr::.::tis survey of the Labrador Se:: (Voi;t ard .: . :.:;-_; , 197.::, 
data colle ct::~ on ot her BIO cruises through this re;i c~ , pu~lis~e: ~-= ~~pub~~s~e~ 
data of ot he~ instit utions as well as aeromagnetic d2t2 on La~ra~:r :JJ r tesj 
of Dr. P. Hood , GSC Map 1255A, 1977) and on the Gre en l2 nd s~2 1f (s-: .- t1 
dashed dot lines. Geological Survey of Greenland Report 73-1 ) . ?J:--3~2d an~ 
unpublished Natural Resource Charts based on high density ~=;1et~: -~=s~~eme~~s 
made by the Bedford Institute of Oceanography on the L2b r2 ~~ r s:.-e-= =r~ ~arg~~ 
h;>VP b0 en ; .... ,..~ , .... -.. -.--+e.-' i·.., +ho 1·1ap ....,. ...... - . 11\... V 1r- V id ':" u '' ,_, ; _.. 1 • 

The map includes data v;::ich \·1ere collected over a t ·..iel'..:; ye=r :::-~:id. 
Extremely large differences (in excess of 200 nT) i n the 2 ~~ 1it~~e~ :=~ell 
lineated anomalies were o~served between cruises which ~~~2 ~~e ::-: :. ring 
di ff i c u 1t . These di ff ere n c e s aros e be c a use sec u l a r v a r i a"': i :, "\ t = r s _ :: '= ~ i n 
IG RF '65 expression do not accurately represent the sec~l~r ~~r~~:::-: f-~ t ~~ 
region**. In order to conform with the lineated p3!ter~ of t~e ~-:-:p~2s as 
obs erved from the magnetic profiles plotted along trac ~ s, tre d::= =r:~ varic;s 
cruises were adjusted for mini r:: um crossover errors. The r2:,_;1t~r; ::::~-;ere 
then hand contoured on 1 :500,000 scale and later red~c'=d ~~:~o;r-=:-::::1; to 
this 1:2 million scale. 

No diurnal corrections v:ere appli ed to the date. b~~ te--:; ':1:-:~ .:r::~ion r~
cordings f rom magnetic observations closest to the s~rvey er== ~e~:.:: = · = - ~ned 
for periods of magnetic storms . Marin e mag netic dat= co1le: ted cJr:-; J2rio:s 
of magnetic storms were rejected. The primary na vig:;~ i on s;s~=~ Js:: : .. ~·ing :<= 
collection of the majority of the data on BIO crui s~s si nce 1~~2 ::-~:s:ed of 
a combination of Rho-Rho Loran-C and Satellite NaviJati0n g~~ir; = ::-:~nu0~s 
positional accuracy of 100 m or better . Data coll ec t ed pri or t~ ~~-~ Jsed r=~~l; 
linear interpolation between satellite and celesti al na~is=~ior ~"';e~ . 
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LABRADOR SEA 
GRAVITY - BO UGUER ANOMALY 
(Based on the InternationJl Gravity Formula of 1957 and the International Gravi:y 

Standardization Network 1971). 
Compiled by S.P. Srivastava> Atlantic Geoscience C2ntr2> GEological Survey of 

Can ada ) Bedford Institute of Oceanography) D e: r-:: o.~o~i th, iLS. 
Cartography by the Geoscience Mapping Section of th~ Can~dian Hydrographic S2rv~c2 
GRfl.VITY CONTOURS IN MILLIGALS 
BATHYMETRIC CONTOURS IN METRES 
CONTOUR INTERVAL - 10 Milligals except in regions of dense coverage where it 

is 5 milligals. 
Lambert Conformal Projection (Standard Parallels ~5°N and 66°N) 

Scale 1:2,000,000 

The Free Air gravity anomaly is obtained by removing a theoretical value 
of acceleration due to gravity at sea l evel (g--t:.) fro::i the observed value (JJ;) 
at the same point using the International .Gravity For~u l a 1967: 

?r= 978.03185 (l +0.005278395 sin2 ~ + O.OOOJ23462 sin4 p gal) 
where ~ is the latitude at which the measurements are made. 

The gravity data on th ·i s map were compiled by shipborne grc.vim2ter measure:::~nts 
recorded along ship's tracks at the locations sho~n. The ~ajority of the data 
was coll ected ~Y the Bedford Institute of Oceanogr~phy (BIO) during the con~ined 
Hydrographic/G?ophysical cr~ises operated by the C~ n adi2n ~;drogr2phic Service . 
Published and unpublished Natural Resource Charts b~sed on high ~ensity gravity 
measurements r:ade by the Bedford Institute of Oceanography on the Labrador shelf 
and margii: h -~ ·.-e been ir:c0 ; ~orated in this map. Also included ~-<ere the data 
collected on other BIO cruises throughout this region (see list below), published 
de.ta of ot.ht'r ; ;,st i t~Lic·n::. (15 we11 as some un pu'.)lisl-:0d d::t:; collc ::: t 2c! by Ect't;. 
Pnysics Bra.:-_,_. ,, ·~f t;;e :' ~pL of Energy ) Mines and Resources, Ottawa. The distribu
tio;i o7 s: ;:-- .: ~ ;-: : <.:: : ~ -, "i .::. s;1uwr1 below in the figure. The data v1ere primarily 
collected usi ~ g Graf-~s::~n~ a Gss-2 gravimeters mounted on Anschutz gyro stabilized 
platforms, b~~ in some i nstances using Graf-Askania Gss-3 gravimeters belonging to 
t he German Hydrographic Institute, or with a Lacoste & Romberg gravimeter (S-54) 
belonging to the Earth Physics Branch, Dept. of Energy, Mines and Resources, Otta· .. :~. 

Gravity meas urem~nts 171ade on BIO cruises oper~~ed by Cc.nadicn Hydr~graphic 
Service (~N74-023, MK75-0l8, 76-019, 77-016) were adJusted by Dr. A. Fol1nsbe2 
using t he me thod of Valiant et al (1974) to mini miz.~ t~e crosso~·~r err~rs b;t· .. :ee:-1 
various tracks. For other cruises the data were aa~us~ed manuai lY during tne 
contouring process. The ma jority of crossover errors were less than 10 mgal. 
Tracks with crossover errors of 10 mgal or more were rejected. The adjusted and 
unadjusted data were hand contoured on a scale of 1:500,000 and t he contoured s ~eets 
were subsequently reduced photographically to this 1:2 ~illion scale. 

The ano:naly field shovm on ·this map is obtai n::d by adding a simple Bouguer 
correction to the Free Air gravity anomaly. The cor r2ction is derive d by calcula
ting the gravitational effect of an infinite plate ~ ith thickness equal to the 
depth of w~ter at the point of observation and density e q ~ a l to the difference 
between average crustal and sea water densities. The formula used for computing 
this cor rection is: 

B.C. = 0.0419277 D ( p - p ) 

c "' where 0: depth at point of observation, in ~et res 
pc: average crustal density considered here as 2.67 g/cm3 

pw: seawater density considered here as 1 . 03 g/cm3 

The depth values (soundings) used in these calculations w2re mea s~ red and 
recorded simultaneously with the gravity data. Th 2se soundings were also used in 



2 

construction of the Ba.thy111etry Map (814fl) \·lith one importan"':. dis:~r-. : 1Jn: 
depth contou rs i n the Bathylilet ry Map are based 011 soundings co:·re:~t= a::corc"-:; 
to Matthey.is ' Tables, l':hil e Bouguer corrections use uncorrec~~d s:-·1nC: :;;s. I:-, 
n1ost cases, the difference between corrected and uncorrected so~r~i~;s is l ers 
th an two percent. This introduces errors in the Bouguer an ei::,aly r2.ri:;J~ng fro ·· 
l ess th an one mil li ga l in shallow water (1 500 m or l ess ) to five ni11igals i n 
deep water (4000 m). 

Also shown are the Bouguer anomaly contours ove r L abrad~r extra:teo rro~ the 
published maps of the region by the Gravity Divisi on of the Eart~ Prysics Bra nch, 
Dept. of En ergy , Mines and Resources, Ottawa . Bou guer anorn~1y co n t~)rS sout~ of 
56°N over Labrador were adjus ted to bring them to the new gr~vity re~eren:e f ie ld 
of 1967. Bec~use the corrections were applied to the publi s~~d cont0ured maps of 
t his region rather than to the original data, some minor di fferen:es ~ay exis t 
i n the trends of the contours displ ayed here fro m those 1·:hi c.r: v:::".· 1 d r-,ave been 
produced had the corrected data bee n recontoured . Bouguer ~ ~ on~1; cc1tours 0 ·1 er 
wes tern Greenl8nd were extracted from published mcasure~Ents m~ ~~ b; the 
Geodetic InstHL; te of Denrr:ark . Thes e measurements ~·:ere al sc ad~~s':e~ to bric:; 
t hem to the new gravity r~ference fi eld of 1967. M ~ 

The pri~ary navigation system used during collection of the ~ajority of 
th e data U'" ~ C ir. t he p:eparstion of this rt iap since 1972 con3 ist~S of a cC rT!bi:.:.
ti on of Rr ·: .. ::.: ~ ,o Lo,·c:. n-C and Satellite Nc. vi gaticin s;i 1/ing a c::..~1ti;-iu:.i ._.s posi ti G: ~ l 
~cc 11 ·r-;.r-v o-:- ,., '"' r.-,.. h.=..,-.,-o ,- n:.t~ collt=>c+od '"'"'iry- to 1072 :JSed r."'ir lJ" li.,..·0 ?( ~ - '- -..; ' - .. ,. - ~ - - - • ' _. ...... """""" "- .... ._ (""I Vo & J II - I JI '- -

inte rpo1a tic~ between S e~~1 lite and Cel est ial navi9ation fixes. ~o cross-co ;~ lin g 
correctio ns were app1ied to the data, though on soGe of the cruises the combin ed 
output from two Gss-2 gravi me ters mounted back to ba ck were used to obtain t ~e 
gravity values which were free from cross-coupling errors. The sra~ity values 
for each cruise were adjusted for t he drift of the gravi me t ers used , as a rEs~l t 
of repeated ca1 ibra:ions at the nearest harbc·~:rs to the su r\'ey crea ·.:hose bc.s2 
val ues were connected to the Internation;:l Gravity Stand=.rdize.ticn :;~t1·iork 
( I.G.S.N. 71). 

BIO CRUISES: HUDSON 65-024, 69-050, 71-032, 72- 025 , 74-026> 75-089 , 76-023) 
76-02 5, 76-029 , 77-027, 77-024. 
BAFFIN 70-021, 73-01 4. MINNA 74-023. l·~l\RTIN v • .:, RL S::~; 7::-01 8) 
76-019, 77-016 . 

LJlJ.~ONT-DOHERTY CRUIS~S:~ \'Et·'. . .:\ 30 
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LABRADOR SEA 
GRAVITY - FREE AIR ANOi·ii\ LY 
(Based on the Internat ion al Gravity Fo rmula of 1967 and the Int ::::- -.:.:=: ·-. ::1 Gr: ·;i~21 

Standardization Network 1971). · 
Compiled by S.P_ Srivastava, Atlantic Geoscience Cen tre, G eo l ogi c :.~ ~-~vey o~ 

Canada. Bedford Institute of Oceanography, Dai·tr:iouth, r:. S. 
Cartography by the Geoscience Mapping Section of the C~nadian H;~ ~ :; ~:.:~ ic S=r1ice 
GRAVITY CONTOURS IN MILLIGALS 
BATHYMETRIC CONTOURS Hl METRES 
CONTOUR IrHE Rvr~L - 10 Milligals except in regions of dense co 11e rc; -=- ·· -=re it 

is 5 mi 11 i gal s. 
Lamber t Confor-n1al Projecti on (Standard Parallels Ll5 °N and 66°il) 

Scale l :2,000 ,000 

The Free Air gra vity anoma ly is obtained by re~oving a the~ r=:= ::.~ val u-=
of acce1erc.!t i on due t o grav"ity at sea level (g--t.) from the o ~ser ;::::. .:.- J:: (' ·-=-) 
at the same poin t us in g th e International Gravity Formu la 1957: . 

~c = 978.0 3185 (1 +0 .005278395 sin2 ~ + 0.000023462 sir- _ ;:1) 
where f; is t he l a titude a. t ~·;h i eh the measurements are made . 

. The g re~ity data on t his map were compiled by shipborne gr2~~-~:=~ meas~~=-~~~s 
recorded alo ~ g ship 's track s at the locati~ns shown. The majorit: :: :~e d~"':2 
"'' "S collc:,,~t.:. ·-' h.: +ho ::lc...-1-= . .., ,.,-i r ,,..,c- +;t•1 te of Oce" nn o"', => J \-:y (BI0'1 d0 1···ir- -- =- co mh =: =--' 

.,_, , -. ._ - .... - - -... _; \.r • 1 •_, LJ '- \..' • · - ' ~ _ J 1 - · o,... t !... . ' L\ I . - :;) l ' , . . • _ : - - • ../ • . • - -

H.yJrog r"<:p L~-~-...-.~~ ..: ;~.;Ji ·1 .. /s~c ?l c '. ·~is2s op::rated by the CG.1!2Gian Hjd r.c.1 ;~-:.:- · : ~ ·~'i" Vi ·:-= . 
Publis hed ~ - j ~ "c ~ b li~~ Et i: ~t ur0l Resource Charts bas ed on high~~-~;:; gravi~y 
measure~e!1t~ ~~~ ~ by t ~2 ~2jford Institute of Oceanography on t ~ e ~:::r~jJr shelf 
and margin h: ve been i nco rp0rated in this map. Also included wer~ :-e ~ata 
collected c• r; ctn2r BIO Ct' u. ises throughout this reg ion (see list t:::-. : .,: , publis::-. ~c 
data of oth2r institutions as well as some unpublished data col l2::=: :; Ea r~~ 
Physics 8rc: ·~c:h of th2 De pt . of Energy, Mines and Resources, Ott 2.,.,·::. :--.2 dis"':r- L:i:; 
tion of so urce matetial is sho\'m belov1 in the fig ure. The da ta · ... er= :·-~ :-:1ari!J 
collected usi ng Graf-Ask2nia Gss-2 gravimeters mounted on Ansch Ll tz ;: ~J stab~ lizEd 
platforms . but in so~e i nsta nces usino Graf-Askani a Gss-3 o r2 ~i ~:: :~-~ :elon c ~~: t~ 
the Genna ~ H;dro;rap~ic Inst itute, orJwith a Lacoste & Ro~Serg ;r:..:-~:2r (§-s:: 
belongin g t o t he Eart h Physics Branch, Dept. of Energy, Mines a r ~ :~ : :J~ces, C~"':e~3 . 

Gravity measurements ma de on BIO cruises oper~ted by Cana~i~r -:~~ogr2~~i: 
Service (MN74-023, MK75-018, 76-01 9 , 77-016) were adjusted by Dr. !_ =:1i ns b::2 
usin g the method of Vali an t et al (1974) to minimize the crosso·.:2:- ~-r:r3 bE::.·.22r. 
va r ious tracks. For other cruises the data were adj~sted manua ~l~ :.r =~~ the 
contouring process. The majori ty of crossover errors were less t ·: - - : ngal. 
Tracks with crossover errors of 10 mgal or more were rejected. 7-= :.:~jsted 2~1 
unadjusted data were hand contoured on a scale of l :500,000 and tr~ ::~:o ure~ s~22ts 
were subseq ue ntly reduced photographica lly to this 1:2 millio n s: :. ~ . 

Also shown are the Boug u~r ano ma ly contours over Labra dor e x :r:.::~~ fro~ :~2 
published maps of the region by the Gravity Division of t he Eart ~ =-:~;:s Bra~: ~ . 
D~p t. of Energy, Mines and Resources. Otta\'/a. Boug uer ano:E! ly c1y :: _ ·- :: sout" o7 
56°N over Labrador were adjusted to bring them to the new grav ity r=:=r2~ce field 
of 1967. Because the correct ion s were applied to the published c:·::_r~j m2~s o7 
this region rath er than to the origina l data, sorno r.i inJr di ffer~r. :.-=-: -:._: exist in 
the trends of the contours displayed here from those which wou ld-~·-=- = ~2 n ~re
duced had the co rrected data been r econ toured. Bouguer ano~a ly c:~ ::. ~s over 
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western Greenlar1d 1·1ere extracted fr om pub li shed 1;-::::2sure;--.-:: r·.ts r:1_:;; de b:i "':··:: 
Geodet ic Institute of Denmark . These measurer.ients \·Je re also 2djust-::: : : >·ir.j 
t :;i::m t o the nev1 gi·a vi ty referen ce fi e 1 d of 1967. 

The pri mary navigat i on system used during coll ec ti on of the 1;1 2jc,-.·~:_: of 
tl 1e data used in t he preparation of this ma p si nce 1972 consi~.ted of 2 c: ·) ir.=
tion of Rho-R ho Loran-C and Satellite Navigation giving a con~inuoJ3 ::s::io~3l 
accuracy of 100 m or better . Data coll ected pri or to 1972 used mai~1~ ~:~e2r 
inte rpo l ation between Sat ellite and Celestial na vi gat ion fixes . No c · ·: ss -caJ~l i ng 
correct i ons were applied to the data, t hough on som~ of t he cru is es tr-:: C)~~ i~~d 
outp ut f rom t~o Gss-2 gravi me ters m0unted back to back were used to c~:~:~ t ~e 
gravity val ues which were f ree from cros s-coupl i ng errors . Th e grav~:; .~l u~s 
for each cruise were adjusted for the drift of t he gravi ~eters us ed , ::s ~ res; l t 
of r epeated calibrations at the nearest harbours to the survey area ~~:~~ t?se 
val ues were connected t o the Internationa l Gravi ty Stand-=rdiz c: ti on :;::·_ .. : ···: 
(I.G.S. N. 71). 
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