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EASTERN CANADA TEL~METERED NETWORK DATA FILE FORMATS 

29-FFB-84 

DR0![111t3JFCTNFMT.DOC 

The various Eastern Canada Telemetered Netwurk CFClN) data file formats 

are described in the followins PaSes. Alons with the ~Bta forlliats are station 

coordinates and oPeratins dates1 instrument t.ransfer fur1ctions and response 

curves1 and Plot arid other pros1·ëïm listir19s alor19 ~iith t.he tape Visual Serial 

Nu ni be r w h i ch c ü nt a i. n c; the s •rn r ce c u d f.! i' i 1 es • 

T h1:.1 re are eu r rentl y si:-: ECl N data fc1 rmats rfat i n9 f rom the l:1 e9 i nn iris of 

ECTN Mark I RT-11 system UP to the ~urrent format which interfares with the SAM 

sraPhics Packa9e. The various formats are listed bY the time Periods for which 

the various formats were aPPlicable. lhe files for each format are made uP of 

a file information record of one to six blacks (1 block : 512 bytes) followed bY 

he data r~cords which are uf varYi.ns len9th. Each data record has an 

ini·ormation section at the be9innins of the record. For all formats excePt the 

current SAM demultiPlexed format each data record contains or1e second of data 

from all comPonents. The actual comPonent seismic samPle values are multiPlexed 

in the data records except for the current SAM demultiPlexed format in which 

all of one comPonent's samPle values for the event file follows the Previous 

comPonent's values. For ECTN Mark I data files the samPles from the four 

cha11nels are multiPlexed as follows: comPonent 1 samPle 11 comPonent 2 samrle 11 

comPonent 3 samPle 1, comPonent 4 samPle 1, comPonent 1 samPle 21 etc. For all 

oth~r formats excePt the SAM demultiPlexed format each one second data black 

contains one second of data from cu~Ponent one tollowed bY the same second of 

data from component two1 etc. lhe data record to1·mat sheets describe where in 

each data black the comPonent vi:!lut:!s start Plus where the date/time is located 

in the information section. All comPonents are samPled at 60 samPles Per second 

excePt for GAC short-period comPonents which are samPled at 30 samPles Per 

second and the GAC lonS-period and auxilar~ channels which are samPled at an 

effecti.ve one samPle Per second. 



- - .- - - -- --

Event files are normallY stored on 9-track maSnPtic tape, These files 

were written tu ANSX standard labellerl laPe!.> u·;ing the DEC utilitY F'IF'. F.::-:cept 

for the Mark I <RT-11 system) event files, üll the files can be retrieved from 

taPE: bY mountins the tape <the Volume l ab el on all tapes is ECTI~) and usi11S the 

current version of PIP or CüPY to c·opy the desired files to disk fur Prucessins . 

For the Hi:lt'k I files a SPl'!cial Pro '.Jram ealled P[F'Rf2RS Wi:l S writlen. lîiis 

Prosram will read the old Mark 1 RT-11 PIP format t aPf' filf's onto disk. Thi s 

Prosram is included on the tape of Plot Prodram source rod~ files. If at an Y 

ti mP YOU do not wish to use the ab11ve methods to transfer event files to disk 

for Processing but wish to read the t ë:Pes ar1d labels wi th sPecial s oftware' 

( PerhaPs into a non-DEC comPUtl."r) the order of the bytes or1 tape must be noted. 

The standard DEC PDP 11 16-bit disk/wemory word contains two 8-bit bytes. The 

low order byte (bits 0 to 7> is written to taPe first followed bY the hish 

order b~le (bits 8 la 1~) of each wnrd. Nol all comPuters follow this 

convention and hence when readin s these tapes into non-DEC comPuters1 each 

P i:l i. r of b Y t c! s th a\:! have t, o be s w a P P e rJ , T h i ~.; P r n b l e m oc c u r s n n 1 '{ f o r b i. n rJ r Y 1..i o rd 

alues written to tape, 



FORMAT 

NUMBER 

3 

4A 

4B 

4C 

· D 

4E 

Feb 

Oct 

Mar 

Dec 

Oct 

.J IJ l. 

EC1N DAlA FORMAT TYPES 

TIMt: PERIOD 

:~4/l8-0c r, .l0/78 

11178-Mar 27179 

28/79-Dt~c 8/80 

9/80-0ct 28/81 

28/81-Jul 3182 

,l/8'.-~ to date 

f[LE 

INFO 

LIATA 

RECORD 
RECllRO BLOCK 

BLOCK SIZE 

SIZE 

1 1 

2 3 

3 3 

5 5 

6 6 

l-2 variable 

COMMENTS 

fCTN Maf' k [ - R r--1.1 S'::I ·:; te ni 

ECTN Ha1·k II - RSX11M 

ECTN Mark II - R'.-i;<t 1M 

ECTN Mark III - RSX11M ( w i t.h 

front-end L.SI> 

ECTN Mël rk III - RSX11M 

Pra!:lram TRIGGR still r-raduces 

this t'::IPe af t' i 1 e after Jul 3/82 

but the files are demul tir-le>:ed 

into SAM format 

SAM de111•Jl t.i.?lexed format 
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-i.:· 16/31 -to r)"~e 
iar 16/81-to da~2 
'1u 23/81-No·, ~~2 /8~ 

Oct 28/81-to ·jr:.:.e 
Gct 28/81- to da:e 
Gd 28/81-to da-'..:3 

flet 28/81-to date 
~~ ... 28/82-to ri~;.,, 

.JOV~ 

~~- r 15/82--to drt~-: 

~:--·'· ~0/82-to dè '? 

~ar 2î/83-to ddt? 
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Bit 

where: 

Bit 

where: 

ECTN SamEle Value Bit Assignmeuts (FIX-1 

(FIX-0 or old ECTN Mark I 

lligh Ordcr Byte 

15 14 13 12 11 10 9 8 7 

-- ---

p 1 s E2 El EO M7 M6 p 

MO:- least si~nificant bit of the Manti s sa 

EO:- least significant bit of the Exponent 

S :- Sign bit - 0 = positive nurnber 

1 = ncgative number 

P Parity bit 

0,1 to siznify low and high order bytes 

Sample value = ± Mantissa X zE 

6 

0 

format) 

Low Order 

5 4 3 

MS M4 M3 

Format) 

Byte 

2 1 

M2 ?H 

ECTN SarnEle Value Bit Assignments (FIX-2 Format) 

(FIX-4 or new ECTN format) 
lligh Order Byte Low Order Byte 

14 13 12 11 10 9 8 

c Xl xo s MlO M9 MS M7 

C:- code bit 

XO:- least significant bit of Exponcnt 

Sample value = ± Mantissa x 4X 

7 6 5 4 3 

c M6 M5 M4 M3 

2 

M2 

0 

MO 

1 0 

Ml MO 



Transfer Functions - ECTN, BACKPACK May 4, 1982 

a) Old ECTN stations (OTT, MNT, MIQ, MNQ, GNT) and old Backpack 

H (f) = s * 
s2 

* 
202 

(S + 0.1) (S2 + 2xl xDl xS +12) (s2+2x20 xD2 xS + 202) 

* 202 
* 20 

(s 2 + 2 X 20X D3 X S + 202) s + 20 

b) New ECTN - all other ECTN stations (except GAC) and New Backpack 

H (f) 
s 

* 
s2 

* 
16

2 
= 

(S + 0.1) (s 2 + 2 X 1 X Dl x S + 12) (S2 + 2 X 16 X 04 X S + 16 
2 

* 
16 

(S + 16) 

where s = jf 
Dl = cos (4 s0 ) 

D2 = cos (360) 

D3 = cos (720) 

D4 = cos (60°) 

one count is 10 nonorneters/sec. at midband. 



GLEN ALMOND SHORT-PERIOD 

TRANSFER FUNCTION POLES AND ZEROS 

12-MAY-82 

POLES Z~ROS 

KS 36000 SEISMO s+ 4. 648 ± 3.463j s2 

(ALBUQ. "NOMINAL") s+ .1179 s + .1243 

s+ 40.73 s + 47. 62 

S+ 100.0 

s+ .1500 
s 

S+ 264 

EPB SP FILTER S+ 3.129 s 

S+ 50.00 s 

EPB ANTIALIAS FILT. s+ 25 .12 ± 42.28j 

S+ 52.58 

SC ALE FACTOR (Bits/Metre) 1. 38 X 1011 
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CURVE REPRESENTS THEORETICAL VELOCITY RESPONSE ro DI GITAL OUTPUT 

Courbe qui représente la velocité théorique en réponse à un signal de ~o rti e nurneriquc 

.2 .5 2 

F R EQUE NCY (Hz) 

5 

• 

10 20 

F R EQUENCE 



' , 

CURVE REPRESENTS THEORETICl\L VELOCITY RESPONSE 10 DIGITAL OUTPUT 

Courbe qui représente la velocité théorique en réponse à un signal de sortie numérique 

STATIONS: ECTN/RTEC - CKO,EBN,FHO,GGN,GSQ,JAQ,KLN,LDQ,LMN,LPQ,SBQ,VDQ,WBO,WEO 

WCTN/RTOC - CCB,HNB,NAB,SHB,SNB 

FREQUENCY (Hz) FREQUENCE 
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STATION: CAC Calibration: Aug. 27, 1980 

Geotech 36000 bord1ole seismometer with EPB Short Period fil ter 
EPB anti-3lias fjlter: 8Hz, 18 dB/Oct ; 30 samples/second 
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ECTN MARK I DATA FORMAT 

16-FEB-84 

DRO:[lll,JJECTNMARKI,DOC 

The M~rk T ECTN RT-11 data files a llowed for four 60 samPle Per 

second channels only, The start location of each station's data remained 

fixed as noted in the attached format descriPtion sheets. The four stations 

ram? on-line at various times. The Gentilly station rePlaced the Ottaw a 

station from APril 26/78 to October 10/78. The time Periods for the four 

stat ion s are listed below. 

IME PFRTOD 

FPb 24/74-Feb 26/74 

Feb 27/74-Nov 26/74 

Nov 27/74-APr 25/78 

APr 26/78 - 0ct 10/78 

CHAN. 1 

OTT 

OTT 

OTT 

GNT 

CHAN, 2 

MNT 

MNT 

MNT 

MNT 

N/S = no signal data recorded in data file 

CHAN , 3 

N/S 

MIQ 

MIQ 

MIQ 

CHAN . 4 

N/S 

N/S 

MNQ 

MNQ 
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EASTERN CANADA TELEMETEREIJ NETWORK (ECTN) DATA FORMAT 

ECTN data is processed using a Digital Equipment Corporation PDP 11 mini 

computer operating under RT-11. Data is stored on an RK05 disk where each 

data black is 256 words (16 bit words). Each word can be processed as two 

8 bit bytes (characters) where the low order byte (bit positions 1 to 8) is 

byte one and the high order byte (bit position 9 to 16) is byte two. The 

most significant bit in a word is bit position 16 and indicates sign where 

zero is positive and one negative. For positive numbers the remaining 15 

bits rcpresent the magnitude <lircctly; for ne ga tive numbers, the magnitude 

1 f 15 \) 1 . 1 . . ' (."A..\ ~ l ', (,;, Q t\ z_ • is the 2 s complement o the remaining bits. ·,ci1~ 1 -z.,,'\.o1A. • 

Each ECTN triggered event has the first black of data reserved for infor-

mation on the triggered event. Table 1 describes the various words and/or 

bytes. Each ~ucceeding data black has header information in the first 16 

"""' words and da ta in the rcmaining 240 words. Table 2 describes the various 

words in the header and also the data section of each black. 

The theoretical velocity response is indicated on the attached curve for 

the Madel 100 Preamp. At midband A/D conversion (1 bit = 312.5µV) res_ults 
D-1 \l\U ltVI 1 (.. "'"" V\C\ Il l 'l q L· (l h . 

in a velocity sensitivity of 10 nm/sec. per bit.A No further filtering of 

data is clone between the A/D output and computer disk storage. The ground 

displacement in nanometcrs is obtained from the ground velocity digital sample 

value as follows: 

Ag (nm) = V ( ~) x 10 x T (sec) 
sec 21T 

Where T is the period in seconds of the wavc and V is the digital sample 

value. 

When using a plot of ECTN data procuced on a LVll printer/plotter the ground 

....,,, displacement is as follows: 

x T (sec) x io (nm/sec) 
21f Vs (bit) 



1 .., 

Wherê Ag = ground displ acemant in nanometer s 

At plot trace amplitude in inches (z e ro to peak) 

Y plot Y-axis scale value 

T period in seconds of the wave 

Vs velocity sensitivity off the attached curve for period T 
(in bits or decimal fractions) 



Word 

1 

2 

3 
4 

5 
6 
7 
8 
9 

10 
Jl 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29-256 

TABLE 1 

ECTN Event Format For The First Block 
(information black) 

Field (values in Octal) 

Low order byte - Trigger bit map 
High order byte - Nurnber stations triggered 
Low order byte -Event nurnber 
High order byte - Calibration Flag 
High order tirne These two words combined form a -32 bit 
Low order time ) value indicating the time (U.T.) of the 

triger in tiks past midnight where a tik 
is 1/60 sec. 

Word index showing order of arrival where 
0 = OTT channel 2 = MNT channel 
4 = HIQ channel 6 = MNQ channel 
17777~ = -1 indicates no trigger for this channel 

Trigger time relative to first trigger for the channels 

Peak amplitude for the 4 channels in (nanometers/second)/101à 

Date in RTll Format bits 0- 4- = Year past 1972 e-C\· (:, ='> l'i18 
bits .... :.- ~ = Day 
bits /t) ·IL}= Mon th 

Dise black error count for this event 
1/0 channel used 
Number blacks in this event 

Unused - value 0 

Long term background noise for the 4 channels at time of 
trigger 

Undef ined 



Word 

1 

2 
3 
4 
5 
6 

7-16 
17 
18 
19 
20 

253 
254 
255 
256 

TABLE 2 

ECTN Data Black Format 

Field (values in Octal) 

Low order byte - Trigger status at start of this black 
High ordcr byte - Number triggcred currently 

Undef ined 
Highorder time for this black) 32 bit value in tiks past 
Low order time for this black midnight 

Undefined 
Current event status 

Undefined 
Data (1,1) 
Data (2,1) 
Data (3, 1) 
Data (4,1) 

Data (1,60) 
Data (2,60) 
Data (3,60) 
Data (4,60) 

Samp.lE. 1 
Sample 1 
Sample 1 
Sample 1 

Sample 60 
Sample 60 
Sample 60 
Sample 60 

for first channel 
for second channel 
for third channel 
for four th channel 

for first channel 
for second channel 
for third channel 
for f ourth channel 
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STATION: ECTN OUTSTATIONS 
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' 1 't 1 

• 1 - ,-. - . -t--t---+--+-'-i 
. --·-- ·- - .. - -- --- · 

' 1 • • ' 1 
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oG .5 ,C ,] 8 . ~ l. 2 3 5 6 7 é s 10 2 

DATE OF CALBR/'.'J'ION: 
SEISMOMETER: Geolt~ch S-13; Rs 3600 ohms; Ts /.Q secs . 
f1LTERS: 0.1 llz hi-pass ; 20 Hz anti alias; 0.5 Hz integrator 

-

100 

I · 



···,( CTS}-.. 

1 
2 
J: 
4 
~ -· 
6 
7 .-. 
·=· 

R{ 1ACRO VM02-09 0û : 09 :50 PAGE 4 
fvflV f :LN ~oRHA 1/0N (J,L.eC i.<. FORKAT 

e~rt: 
EVENT t°"-'40.1) 

0 H· I GGER 8 IT MAP 
, 1 *:l _ ~lft1.l~.F.:l.GG.EF:E!l_ 

2 E'./ENT # 
3 CAL FLAG 
4 ... 5 
6, 7 

HI OROER EVEtlT TIME OF 1ST TRIGGER 
LO OF:C:•ER EVENT îll'lE OF 1ST TRIGGER 

t 

9 ; 10.11 0 
10 
11 
12 
12 

- 12, 13 2 . ·--- ···--·. -· - ---- --- --WORD INDEX SHUW l NI..; Uf<'.L>t.1< 

OF ARRIVAL 14. 15 4 
16,17 6 

14 ; 20,21 0 

__ , __ --: 

\ ' . j 
i 

~5 ; 22.27 2 TPIGGKR TL~Ir~·lE-._cP~E~L~AuT~I~V~E.._ ____________________________________ -1 

16 ; 24,25 4 TO FIPST TRIGGER 
17 
1 8 

26 .. 27 6 

13 
~ü 

~l 

:rn, 3 :1 
32, ::::: 

0 
2 PEAK J 

AMPLITllC•E RT·l/ DATI:? WD/(D Fi1 RHA I 1 
22 -.
~-

:!4 .. S5 
36 .. 37 

4 
6 

40,41 
42,4] 

·• ,c j s.. 1 1 ·' DATE RT1:1 FORMAT t-1 ~ , t\,,. ù A 
; DISC 8LOCV. ERROR COIJNT FOR THIS EVENT ! 1 _·';/,. 1 _:ii 1 ~t<-7::J... 

24 
25 
26 44,45 ; I / 0 CHANNEL USED, 1 OR 2 1 1 

• 1 • • 
46 . 47 ; DISC CUPF'ENT ! 

2:-:: 
29 
::0 
J.1 
3:2 
J:3 
:A 
-:· c 
..;;.. _ 1 

36 
:;:7 
38 
~9 

40 
41 
42 
43; 

50 .. 51 
52 .. 53 
54 .. 55 ; TIME OF PEAK AMPLITUDE 
C"~ c:,.. 
..J..,J,J -''=' 

60,61 
62 .. 63 NOISE 
64,65 
66,67 

DATA BLOCK FORMAT 

44 ; 0 TRIGGER STATUS AT START OF THIS BLOCK 
45 ; 1 t:UMBER TIGGERED CURRENTLY 
46 ; 2 · LO ORDER TIME 
47 ; 4 HI ORDER TIME 
48 ; 6 LO OROER DATE 
49 ; 10 HI OROER DATE 

, 50 ; 12 CURRENT EVENT STATUS 
L- _::;1 ; 14 
1 52 ; 16 
. 53 ; 20 NOISE<:D 

54 ; 22 NOISE.:1) 
C'~ 

·-· ·-· 24 NOISE(2 ) 
56 26 NOI5E (2) 

_ ___ ;?7 ; 30 NOISE G~ 



f- -· 

·---

~ .. l:CTSK R MACRO V~t02-09 

.. ~ 
-'O 

59 
60 
61 
62 
63 
64 
65 

t 
32 
34 
36 
40 
42 
44 

??Cl 66 .. -
67 
6::: 
69 
70 
71 000001' 

772 
774 
776 

; 

. EHC• 

- ------ ------ - - - ---·---------- - -
00·09 : 50 PAGE 4+ ' \ 

NOISE (3> 
NOISE (4) 
NOISE (4) ./ 

DATA <0,0) ' 
DATA (0. 1) 
DATA (0,2) 

___Q_F!_TA < 59, 1) 
C'ATA (59, 2) 
DATA < 59, :? ) 
DATA <59,4) 
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Bit 

1.1here: 

Bit 

-~--

1.1here: 

15 14 13 

ECTN Sample Value Bit Assignn.!:!11ts (FIX-1 Format) 

(FIX-0 or old ECTN Mark I format) 

lligh Order Byte Low Order Byte 

l '.! 11 10 9 8 7 6 5 4 3 2 1 0 

p 1 s El EO M7 M6 p 0 MS M4 M3 M2 Ml MO 

MO:- least si~n if i c ant bit of the Mant i ssa 

EO:- least significant bit of the Exponent 

S :- Sign bit - 0 = positive number 

1 = negative number 

P :- Parity bit 

0,1 :- to signify low and high order bytes 

Sawple value = ± Man tissa x 2E 

ECTN Sample Value Bit Assignments 

(FIX-4 or new ECTN format) 
lligh Ortler Byte 

------

15 14 13 12 11 10 9 8 

c Xl xo s r-uo M9 M8 M7 

C:- code bit 

XO:- least significant bit of Exponent 

Sample value = ± Mantissa x 4X 

7 6 

c M6 

Low 

5 

MS 

(FIX-2 Format) 

Order Byte 

4 3 2 1 

M4 M3 M2 Ml 

0 

MO 
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Bit 

where: 

Bit 

1o1llere: 

15 14 13 

ECTN Sarnple Value Bit Assigntlltuts (FIX-1 Format) 

(FIX-0 or old ECTN Mark I format) 

!l igh Orùcr Byte Low Order Byte 

l~ 11 10 9 8 7 6 5 4 3 2 1 0 

p 1 s El EO M7 M6 p 0 MS M4 M3 M2 Ml MO 

MO:- least sign ifi cant bit of the Mant issa 

EO:- least significant bit of the Exponcnt 

S :- Sign bit - 0 = positive numbcr 

1 = ncgativc number 

P :- Parity bit 

0,1 :- to signify Iow and high order bytes 

Sample value = i Mantissa x 2E 

ECTN Sample Value Bit Assignments (FIX-2 Format) 

(FIX-4 or new ECTN fonnat) 
lligh Order Byte Low Order Byte 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

------------ ------------------4-----------------------

c Xl xo s MlO M9 M8 M7 

C:- code bit 

XO:- least significant bit of Exponcnt 

Sample value = ! Mantissa x 4X 

c M6 MS M4 M3 M2 Ml MO 



Eastern Canada Telemetered Network - ECTN 

RSX-llM Data Format 

Current ECTN data is processed using a DEC PDPll m:inicomputer operating under 

RSX-llM Version 3.1. A 16 bit PDPll word is composed of two 8 bit bytes: a 

low order byte (the least significant byte) and a high order byte. On writing 

to a 9-track magnetic tape, ,the least significant byte is written first. In a 

16 bit :j..nterger word, the most significant bit is the sign bit with 0 indicat:ing 

positive nurnbers; 1, negative numbers with 2's cornplement notation used for 

negative numbers. Event files are written to tape us:ing ANSI standard labels 

where the labels are 80 bytes long and the data blacks are 512 bytes or 256 

words long. Table 1 describes RSX-llM ANSI magnetic tape formats. 

For evept files, the first three blacks (256 words or 512 bytes per black) contain 

file information. Currently the file infonnation format is not well defined. 

The actual seismic data is in the following blacks. The seismic data is grouped 

in one second logical records. As one second logical black of data is contained 

in 3 x 512 bytes or 768 16-bit PDPll words. When reading the data from magnetic 

tape, three magnetic tape blacks of data should be read into consecutive 

locations of an array which contains 768 words. In Table 2 the location, in 

the 768 array, of each channels' data is noted plus the conunon start time of each 

of the channels' first sample. Each successive sample is 1/60 (or for GAC 1/30) 

second later than the previous sample. The gain-ranged sample values are packed 

in a 16 bit word as a sign, 0xponent and mantissa. For negative numbers the 

mantissa is in 2's complement notation. Table 3 gives the bit assignments for 

the two different fix formats. Table 4 lists the ECTN Station coordinates and 

elevation. 

. .. /2 



FILE l 

\ 
\ 

i 
1 
\.__ 

TABLE 1 

RSX-11 ANSI 

Magnetic tape fonna t 

L=1 
:·---·-J 
,----=1 
i _ _ --· 

.it'-

L_ __ J 

C~ 

* 
1 

L _ 
L -:-=_] 

*. 

------
- - ·· · 

r- ·-·. - -

l -- -----1 
~ 

RSX-llM Tape 
Format 

VOL 1 Label 

HDR 1 Label 

HDR 2 Label 

Tape Mark 

Data blocks 

Tape Mark 

EOF 1 Label 

EOF 2 Label 

Tape Mark 

HDR 1 Label 

HDR 2 Label 

- End of In fo rmation on tape is indicated by a 2 
consecutive tape marks after the EOF 2 label. 

- Mag tape label blocks contain 80 bytes and are 
ANSI standard 

- Data blocks are 512 bytes (8-bit bytes) or 
256 words. 



TABLE 2 

RS-X ECTN logical data block format 
~ 

Word Description 1\,._, r J. ; J °'V\ -,>, /79 - \) 1 c ii / t; D r 1 

1-4 Undefined 

5 Year - 2 digit 

6 Mon th 

7 Day 

8-11 Hour, minute, sec. and tiks (1 tik = 1/60 sec) 

12-34 Undefined 

35-94 Station O'JT 60 consecutive sample values 

95-96 Undefined 

97-156 Station MNT " " " Il 

157-158 Undefined 

159-218 Station MIQ " " " Il 

219-261 Undefined 

262-321 Station MNQ " " " " 
322-32 3 Undefined 

~ 
32 4-383 GNT " Il Il " Station 

384-385 Undefined 

386-445 Station LAQ/SBQ Il " " 
446-447 Undefined 

448-507 Sta tion LBQ/LPQ Il " " 
508-519 Undefined 

520-579 Station LDQ 60 " " " 
580-581 Undefined 

582-611 Sta tion GAC-Z 30 consecutive sample values 

612 -613 Undefined 

614-643 Station GAC-N " " " " 
644-645 Undefined 

646-675 Station GAC-E " " " Il 

676-677 Undefined 

678-737 Station FHO 60 consecutive sample values 

738- 768 Undefined 

...,.,,, 



TABLE 4 

ECTN Station Coordinates 

Station FIX Place Name Latitude Longitude Elevation 
Code Fot"mat Metres 

Type 

OTT 1 Ottawa, Ont. 45.394°N 75. 716°W 77 

MNT 1 Mont real, Que. 45.S02°N 73.623°W 112 

MIQ 1 Maniwaki, Que. 46.367°N 75.967°W 199 

MNQ 1 Manicouagan, Que. 50.533°N 68. 774°W 156 

GNT 1 Gcn t illy, Que. 46.363°N 72. 372°w 10 

LAQ 1 La Grande, Que. 53.824°N 77.020°W 183 

LBQ 1 La Grande, Que. 53.536°N 77.354°W 183 

LCQ 1 La Grande, Que. 53.541°N 76.973°W 290 

LDQ 1 La Grande, Que. 53.806°N 77. 428°W 198 
,.,J 

FHO 1 Fitzroy Harbour, Ont. 45.455°N 76.217°W 72 

SBQ 2 She rbrooke, Que. 45.378°N 71.926°W 265 

LPQ 2 La Pocatière, Que. 47.341°N 70.009°W 126 

GAC 2 Gl en Almond, Que. 45. 703°N 75.478°W 62 



Bit 

where: 

Bit 

where: 

TABLE 3 

ECTN Sample Value Bit Assignnie11 ts (FIX-1 Format) 

High Order Byte Low Order Byte 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

p 1 s E2 El EO M7 M6 p 0 MS M4 M3 M2 m MO 

MO:- least significant bit of the Mantissa 

EO:- least significant bit of the Exponent 

S :- Sign bit - 0 positive numb er 

1 = negqtive number 

P Parity bit 

0,1 to signify low and high order bytes 

Sample value = ± Mantissa x 2E 

ECTN Sample Value Bit Assignments (FIX-2 Format) 

High Order Byte 

15 14 13 12 11 10 9 8 

c Xl xo s MlO M9 M8 M7 

C:- code bit 

XO:- least significant bit of Exponent 

Sample value = ± Mantissa x 4X 

Low Order Byte 

7 6 5 4 3 2 

c M6 MS M4 M3 M2 

1 

Ml 

0 

MO 



Transfer Functions - ECTN, BACKPACK May 4, 1982 

a) Old ECTN stations (OTT, MNT, MIQ, MNQ, GNT) and old Backpack 

H (f) = s * 
s2 

* 
262 

(S + 0.1) (S2 + 2xl xDl xS +12) (s2+2x20 xD2 xS + 202) 

* 202 
* 20 

cs 2 + 2 x 2ox D3 'X s + 202 ) s + 20 

b) New ECTN - all other ECTN stations (except CAC) and New Backpack 

Il (f) = s 
* 

s2 
* 

(S + 0.1) S2 + 2 X 1 X Dl X S + 12) (S2 + 2 X 16 X D4 X S + 1( 

* 
16 

(S + 16) 

where s = jf 

Dl = cos (4 5°) 

D2 = cos (360) 

D3 = cos (720) 

D4 = cos (60°) 

one count is 10 nonometers/sec. at midband. 

( 



GLEN ALMOND SHORT-PERIOD 

TRANSFER FUNCTION POLES AND ZEROS 

12-MAY-82 

POLES ZEROS 

KS 36000 SEISMO S+ 4. 648 ± 3.463j s2 

(ALBUQ. "NOMINAL") s+ .1179 s + .1243 

s+ 40. 73 s + 47. 62 

S+ 100.0 

S+ .1500 
s 

S+ 264 

EPB SP FILTER S+ 3.129 s 

S+ 50.00 s 

EPB ANTIALIAS FILT. S+ 25.12 ± 42.28j 

S+ 52.58 

SC ALE FACTOR (Bits/Metre) 1. 38 X 1011 



~ CURVE REPRESENTS THEORETICAL VELOCITY RESPONSE ro DIGITAL OUTPUT 

Courbe qui représente Io velocité théorique en réponse à un signa l de ~ortie numérique \ .. ,, 
STATIONS: ECTN/RTEC - GNT 1 MIO,MNQ 1 MNT,OTT 

WCTN/RTOC - ALB,HYC, PGC,PIB,VGZ,Wlrn 

FF-IEQUENCY (Hz) f l ~ FOUENCF. 

• 



CURVE REPRESENTS THEORETICJ\L VELOCITY RESPONSE 10 DIGITAL OUTPUT 

Courbe qui représente la velocité théorique en réponse à un signal de sortie numérique 

STATIONS: ECTN/RTEC - CKO , EBN,FIIO,GGN,GSQ,JAQ,KLN,LOQ,LMN,LPQ,SBQ,VDQ,WBO,Wf.O 

WCTN/RTOC - CCB,HNB,NAB,~IB,SNB 

FREOUENCY (Hz) FRE QU E NCE 



.. 

• 

10
11 

~ 

L 

l/J 

~ 

J. 
r: 
r, 
u. ,, 
r_, 

oJ 

..: 
10

9 :i 
1-
'lJ . ) 

-1 
:::.. 
·n 
·1 
:; 

'J 
...J 
-< 
';..I.. 
.... 
:i 

STATION: CAC Calibration: Aug. 27, 1980 

Geotech 36000 bord1ole seismometer with EPB Short Period f ilter 
EPB anti-3lias filter: 8Hz, 18 dB/Oct ; 30 S3mples/sccond 
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Bit 

where: 

Bit 

where: 

15 14 13 

ECTN Sarnple Value Bit Assignnit:uts (FIX-1 Format) 

(FI X- 0 or ol d ECTN Mar k I format) 

lli gh On.1 e r Byt e Low Order Byte 

l '..>. 11 10 9 8 7 6 5 4 3 2 1 0 

p 1 s j"J El EO M7 M6 p 0 MS M4 M3 M2 ?-li MO 

MO:- least s igni f i cant bit of the Mantissa 

EO:- least sign ificant bit of the Exponent 

S :- Sign bit - 0 = po s itive number 

1 = nega tive number 

P :- Parity bit 

0,1 to signify low and high order bytes 

Sample value = ± MJntissa x 2E 

ECTII Sample Value Bit Assignments (FIX-2 Format) 

(FI X-4 or new ECTN format) 
ll ig h Orde r Byte Low Order Byte 

1.5 14 13 12 11 10 9 8 

c Xl xo s MlO M9 M8 M7 

C:- code bit 

XO:- least signif icant bit of Exponent 

Sample value = ± Mantis s a x 4X 

7 6 5 4 3 

c M6 MS M4 M3 

2 

M2 

1 

Ml 

0 

MO 
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Bit 

where: 

Bit 

where: 

15 14 13 

ECTN Sample Value Bit Assignrueuts (FIX-1 Format) 

(FIX-0 or old ECTN Mark I format) 

lligh Order Byte Lo.., Order Byte 

12 11 10 9 8 7 6 5 4 3 2 1 0 

p 1 s El EO M7 M6 p 0 MS M4 M3 M2 m MO 

MO;

EO:

s :-

least 

least 

Sign 

sign ifi cant bit of 

significant bit of 

bit - 0 = positive 

1 = ncgative 

P :- Parity bit 

the Man tissa 

the Exp on en t 

nurnber 

number 

0,1 :- to signify low and high order bytes 

Sa~ple value = ± Mnn tisso x 2E 

ECTN Sarnple Value Bit Assignments (FIX-2 Format) 

(FIX-4 or new ECTN formaty. 
lligh Order Byte Lo\.l Order Byte 

15 14 13 12 11 10 9 8 

c Xl xo s MlO M9 M8 M7 

C:- code bit 

XO:- least significant bit of Exponent 

Sample value = ± Mantissa x 4X 

7 6 5 4 3 

c M6 MS M4 M3 

2 

M2 

1 

Ml 

0 

MO 
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TSFDrcr:. nor:: ,rnN, 1983 
=-=-=-=-=-

========== ========= DESCRIPTION OF TYE TIME 3EPifS ~TL~ ============== ======== 
The r e i s one h .:~ad e r r e c o rd f o 1 1'! a,., h ~ ·: ,, ', f f t l. e , The h e ad e r r e c: o rd 

i.i:. e1lht:'r or:e block (256 wordsi 01 tµo ~'11Jc~s l.u 1 1s 1.Jf'~'('1vJins on the number 
o f t r i 9 3 e r e d s t. a t i o n s , ri f l e r h e a ·.i E: r r e c o r d ' ·t h •.! " o' t. 2 f o r a l l t h e s t a t i on s 
will follow. Each record is one bloc~ Jons, 

In the be:1ir·111L11~3 ·.1r 1::1 2ch ·:;tcd.i.or1 •'. cum;.• "1•·1 1 
h,-.. c·,,-~~?1' tu L 1 ~]] 1.,,he l asout and some l'1formdt.; or1 11h.J1. i 

·, • Lhe rP i s a comPonent 
1 lii·:; ·:; tati.on. This will 

be dis~ussed in detail after the fil e-header. 

TIME SERIES FlLE-HEADER LAYOUT 
:===========================:= 

::=::.:.-:-:::: ===::.:::::-:.: 

1 - 8 

10 - 14 
'r'.' 
J..J 

16 
17 
18 

19 

(TOFFt1l-CTOFF+3) 

TYPE 

f.1SC IT. 
I NTEGEF: 

1NTEGrn 
INTEGEF: 
INTEGEF' 
T NTEGH: 

INTEGEF' 

t~SCII 
INTEGEF: 
11..L--- ' 

. 3bove 5 words 

1"l SCII 

- - - - - -· - - - ------- ---·- ·- -

e~ent-ID· 15 di~its + 1 SP3CP 
.j: of t1·1~Sf'll'i:!<.:Î l'(1f'1f·o'H':Pr1tc.: .• 
5 SFarP word~ .. 
1 of files ( = 1' ~lwa~sl 
seauence 1 ·Jf lh1s file C = 1, 3lways) 
bloc~ 1 ~f the trtssPred station list. 
o f f c, ., t .~ ci d 1'f ~' s ( c n • r1 t j n c,J f r o m 0 ) o f l h E! 
tr'~'=~~\~r»d stdti1Jr1 11·~L, ( ;.: TQFF) 
1 or com~onents (stations) in file 
{ .;; r5· i'•Jr now• Jan 1.983) 

st::.itio11-TD of the f1r·st r:omPonent. 
bloc~ 1 icuuntin3 fram 1) cf first comPonent 
~G:J'ii' WO+<"l - - / 1 '1 '/ V·J._ •-

l 20-24) are rePeated for ~ach comPonent • 

fisrt trisgered ~t2t1on-ID r where TOFF is 
the integer value stored in word 18. 

1 TOFF+4l INTEGER ~ear (tri1ger-time of this station) 
<TOFFt5) JNTEGER mont h 
CTOFF+6l INTEGrR da~ 
(70FF+7l JNTEGER hou1 
'TO~F+Bl INTEGER minute 
1-nFF+9 1 INTEGER sec0nd 
ITOFF~10} INTFGFR mill1secon~ 
ITCFFt11 1 -!TOFF+ 14l ---- 4 SP~re word· 

, • • • , • • abo·.;e l.4 words arF reFeateri for e2ch tris9ered station. 

COMPONENT HEADER AND DATA 
=============~=====~===== 

'J'') id Positim tOJPP. d e ~; r:: r i. P t 1 on 
·- - - -~ ·- - - - - - ·-· .. - - === == = ===:.-:. ::: - - - - - - - --- - ·- -· 

l INTEGER 
~, INTEGER 

3 INTEGER 
4 IN TE GER 
r. I NTEGEF: ,J 

t, I1H EGEF' 
7 TNTFCrn 
8 1NTEGEF: 

9 OCTAL 
10 OCTAL 
l 1 OC TA L 
' '1 .l ~ ARCHil)E 
1 3 INTEGH' 

14 
j 5 INTEGER 
1.6 IN TE GER 
17 INTEGER 
18 INTEGEF: 
19 I NTEGrn 
20 IN TE GER 
2l INTEGER 
22-40 
41- ARCHllJE 

b l o d :f . .\ c o 1m t1 n ·::l fr o m 1. ·; a f star t of data 
f'Jr th1s comi:-nne1.·f. 
off·;et addrecs lr::ountin~ from Ol of data in 
this black ( = 40 , for now1 Jan,, 1983), 
log:cal start sample ~umber. 
logical stoF samPle number. 
numb~r Jf s0~Ple~. 
s ;rn1 p 1 ~ 1 '; q f \'' 1? (' IJ e 1·1 c c;; '· "' 3 0 ! 0 r = 6 0 ) 
t o t. a 1 1 1 IJ mi• ,, 1 o f " e P l · r a t '' d s a Ili ~, 1 e 1; , 

f. 1)f sh1ft., for t!:<P oi1ent base to become 2. 
( = 0 • for now• Jan. 1983) 
data mantissa ITidS~ ( = 0 177760) 
dat;:; e·:r:,onent m1•:;[. ( = 0 000007) 
posil1on of validat1on bits ( = 0 000010 
MaY, sarnPle value <in archive format) 
t 1 n1 e c o r r e c t 1 o r1 ( i r' m 1 11 i s e c o n d 

1î, "•}r nowrJa r1.1:lQ83) 
SF:>re \Jor 1 

sear· ( ·:;tart tJ 11» r.·f •ial.::1 'i 
mon tr' 
da ·:.i 
hou r 
Ili 1 1'1 ' .I t C' 
';econ1) 
lfl i 1 l i sec u r1 d 
SPa re ~10 rd•;, 
data value s in arch:ve format . 



SA M ARCHIVE DATA FORMAT 
----------------- --------- ------- -- -------- ---

trie 16 bits 0 r thr-~ arch l 'Je dai,a 

FIT ~ 

S M M M M M M 
15 14 13 12 11 10 9 

M 
,.., 
0 

M M M M 
4 

V E 

W h e r e th e f i r s t 1 '."J b i t •; ( b if U 5 t o b li. ·I 4 \ d e 1 1 • , ~, i. h P s j g r1 e d m a n t i s s a v a l u e 

mant1ssa= S M M M M M M M M M M M , 

Bit 13 is the validation bi t . 

T'1e la::t lhre» bits dnt·:; t 2 1 1 :?r1d 1J1 <iivec, th<' P>:'"O f1Pnt1 al sain v a lue of 
hri·:, p 7., j • e, 

~3in = 2 ** ( E E E l, 

T~~ real data value i s 


