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1.0 INTRODUCTION 

This report presents the resu l t s  of a shallow surface 

refract ion seismic survey to map overburden thickness and the loc- 

a t ion  of a f a u l t  on Graham Island, p a r t  of the Queen Charlotte 

Island property, B.C. Figure 1 shows the location of the 

property. 

The  f a u l t  was located along a l l  l ines  surveyed. To the 

west of the f a u l t  terrain consisted of a t h i n  overburden over bed- 

rock. To the e a s t  of the f a u l t  substantial thicknesses of uncon- 

sol idated sediments were encountered. 

F i e l d  data was collected and interpreted using well 

established procedures, as described i n  Section 3.0 of this 

report .  

11. 

Results are presented a s  l i n e  prof i les  in  Figures 5 t o  

The survey was requested by Mr. R. J .  Joy of Procan 

Exploration Company by contract  agreement form dated  September 2 2 ,  

1982. 
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2.0 LOGISTICS AND DATA ACQUISITION 

GEO- H SrCO PT /v 
The f i e l d  work was undertaken du r ing  the p e r i o d  

October 7 t o  22, 1982. Two days were requ i red  f o r  m o b i l i z a t i o n  

and demobi l izaton o f  t h e  Calgary based s t a f f  t o  Sandspit, B.C. 

Twelve f i e l d  days were requ i red  f o r  complet ion o f  t h e  survey and 

two standby days were necessary due t o  inc lement  weather. 

A f o u r  man crew c a r r i e d  o u t  t he  survey. Accommodation 

was arranged by  Geo-Physi-Con Co. Ltd.  He l i cop te r  access was 

r e q u i r e d  f o r  a l l  s i t e s .  

Exp los ives  and s torage magazines were obta ined f rom 

Conex Explos ives,  Richmond, B.C. and shipped t o  the  survey s i t e .  

Dur ing  t h e  course o f  t he  survey 8 cases o f  F o r c i t e  (75%)  and 11 

cases o f  e l e c t r i c a l  b l a s t i n g  caps ( 2 5  per case) were consumed. 

T h i r t y - f i v e  spreads were completed i n  12  days. 

u c t i v i t y  was 3 spreads per day. 

t h a t  proposed due t o  d i f f i c u l t  work ing cond i t ions .  

the l o c a t i o n  and amount o f  work accomplished f o r  each f i e l d  day. 

The average prod- 

This  p r o d u c t i v i t y  was l e s s  than 

Table 1 shows 

Seven l i n e s  were surveyed. The l i n e s  r u n  roughly  no r th -  

eas t  t o  southwest. The l i n e s  were surveyed i n  order  o f  p r i o r i t y .  

The l o c a t i o n  o f  these l i n e s  and t h e  number and p o s i t i o n  o f  t h e  

se imsic  spreads on each l i n e  are i n d i c a t e d  i n  F igure  2. 
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GEO- H AT-CO PT /v 
The typical shooting arrangement fo r  two adjacent 

spreads i s  shown i n  Figure 3. Each spread has twelve equally 

spaced geophone take-outs. 

metres. The extent of each spread along the survey l ines  i s  indi-  

cated on the l i n e  orof i les .  

The spac ing  between geophones was 20 

Along each l i n e  d a t a  was recorded fo r  shots placed a t  

the end and 240 metres beyond the end of a l l  spreads. Data was 

a l so  recorded fo r  three shots placed in-line along each spread. 

The  purpose of the shots f i red  beyond the ends of the spreads was 

t o  increase the depth of exploration to  obtain a r r iva l s  refracted 

from bedrock a t  most geophones. The in-line shots were placed t o  

adequately define overburden velocity and  variation in t h i s  velo- 

c i ty  along each spread. 

Flagging, identifying the contractor (GPC), the  s i t e ,  

l ine ,  spread and shot was l e f t  a t  each b l a s t  location in the 

f i e ld .  

Figure 3 .  Relative ground elevations were determined t h r o u g h  use 

of a hand-held level .  

The shots were named acccording t o  the scheme shown in  

Compression type seismic energy was generated w i t h  

explosives placed i n  shallow (0.1 metre) holes. 

explosives used fo r  any shot was l e s s  t h a n  20 s t i cks  of Forcite 

The amount of 
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(75%).  

meter and l metre i n  d e p t h .  

The l a rges t  of the b l a s t  holes was about 2 metres in dia- 

Seismic data was recorded with a GeoMetrics ES1210-F, 1 2  

channel, signal enhancement seismograph. The manufacturer's spec- 

i f i ca t ions  f o r  th i s  instrument are included i n  Appendix A .  
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Date 
October 1982 

8 

9 

10 

11 

1 2  

13 

14 

1 5  

16 

17 

18 

19 

20 

2 1  

Mobi l iza t ion  

G E O H  SCO PT /Y 
TABLE 1 

DAILY LOG OF WORK COMPLETED 

Line 

3 

standby 

6 

6 

6 

3 

standby 

4 

4 

7 

7 

5 

2 

1 

t o t a l s  

Spreads Length 
Surveyed 

1, 2, 3 700 

1, 2, 3 680 

4 ,  5 440 

6 ,  7 ,  8 ,  9 900 

4, 5 ,  6 680 

1, 2, 3 680 

4 ,  5 460 

1, 2, 3 680 

4, 5,  6 680 

1, 2, 3 700 

1, 2, 3 6 80 

1, 2, 3 680 

35 spreads 7960 metres  

% 
Complete 

8.7 

17.3 

22.8 

34.2 

42.7 

51.3 

57.0 

65.6 

74.1 

82.9 

91.4 

100.0 

100 % 

- 

October 7 ,  1982 Calgary t o  Sandspi t 

Demobil izat ion October 22 ,  1982 Sandspi t t o  Calgary 
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3.0 DATA PROCESSING 

The data was processed using the  plus-minus (delay-time) 

method of analysis .  The method i s  br ief ly  i l l u s t r a t ed  in 

Figure 4 f o r  the two-layer case. The f i r s t  arr ival  times, cor- 

rected for any large elevation differences along the spread, are 

plot ted a s  a function of distance (4a) .  

val times for each geophone from shots of fse t  from the ends of 

each spread ( in - l ine  and  end shots for  each par t ia l  spread) a re  

then plotted versus distance ( 4 b ) .  

in9 a r r i v a l s  refracted from the bedrock f a l l  on a s t r a i g h t  l i n e  

w i t h  a slope of 2/V2, where V2 i s  the  compressional seismic 

velocity of the bedrock. For each geopbone t h a t  recorded a r r i v a l s  

refracted from the bedrock, the delay time (defined and plot ted i n  

Figure 4 d )  i s  computed. 

delay-time by the  function shown in Figure 4c. 

The differences i n  a r r i -  

On t h i s  plot  geophones record- 

The depth  t o  bedrock i s  re la ted t o  the  

Cri t ical  t o  the accurate determination of d e p t h  t o  

re f rac tors  are the delay-time, the values of overburden velocity,  

V 1 ,  and the t ravel  time from the shot t o  the fu r thes t  geophone, 

T-total. These parameters are derived from the time distance p l o t  

( 4 a ) .  All r e s u l t s  shown in  Section 4.0 have  been derived from the 

interpretat ion of refract ion seismic data  only. 
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On each l i ne  the f a u l t  was located. On the'west i i d e  of 
' 

the f a u l t  a r r iva l s  refracted from the bedrock were recorded and 

depth t o  bedrock calculated. 

For the shallow refraction seismic method there i s  a 

practical  l imi t  t o  the depth of exploration. 

the f a u l t  bedrock ex i s t s  below t h i s  l imi t  (deeper than 60 metres).  

In t h i s  s i tua t ion  only a minimum d e p t h  t o  bedrock was calculated.  

The minimum depth calculation assumed t h a t  refraction along the 

bedrock would be encountered a t  the next geophone s ta t ion beyond 

the end of the spread. 

the west side of the f au l t  i s  used in the calculation. This i s  a 

minimum depth calculation only, and bedrock may be encountered a t  

any dep th  below t h i s  l imit .  

On the east  side of 

The value for  bedrock velocity observed on 
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4.0 RESULTS 

I GEO H SrCO Pr /v 
The l i n e  p r o f i l e s  a r e  p resen ted  as F i g u r e s  5 t o  11. 

Each p r o f i l e  i s  drawn west  t o  e a s t  t o  sca les  o f  1:lOOO v e r t i c a l  

and 1:2000 h o r i z o n t a l .  The l o c a t i o n  o f  geophone t a k e - o u t s  a l o n g  

t h e  spreads p r o v i d e d  h o r i z o n t a l  c o n t r o l .  E l e v a t i o n s  a long  t h e  

l i n e s  have been de te rm ined  u s i n g  a hand h e l d  l e v e l .  

e l e v a t i o n  p o i n t  has been t a k e n  f rom a topograph ic  r e f e r e n c e  p o i n t  

on t h e  c o n t o u r  map. A l l  o t h e r  e l e v a t i o n s  shown on t h e  l i n e  p r o -  

f i l e s  f o r  a s i t e  a r e  r e l a t i v e  t o  t h i s  p o i n t .  

A f i x e d  

On each l i n e  t h e  f a u l t  was l o c a t e d .  West o f  t h e  f a u l t  

bedrock was o v e r l a i n  by a t h i n  s o i l s  l a y e r  w i t h  a depth  t o  bedrock  

l e s s  t h a n  20 met res .  On l i n e s  2 and 4 a second l a y e r  o f  uncon- 

s o l i d a t e d  m a t e r i a l s  wi th  a v e l o c i t y  o f  2200 m/sec o v e r l i e s  t h e  

bedrock  and dep th  t o  bedrock  reaches  a maximum o f  45  me t res .  

Two d i s t i n c t  bedrock  v e l o c i t i e s  were observed. On l i n e s  

2, 5 and 7 a v e l o c i t y  o f  4500 t o  4800 m/sec was c a l c u l a t e d  f o r  

bedrock.  On l i n e s  1, 3, 4 and 6 bedrock v e l o c i t y  was between 3600 

t o  3700 m/sec. 

I n  each case t o  t h e  e a s t  o f  t h e  f a u l t  zone t h e  d e p t h  t o  

bedrock  was t o o  g r e a t  t o  be e c o n o m i c a l l y  mapped. Minimum dep ths  

t o  bedrock  between 60 and  70  m e t r e s  were determined. 
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G E O H  SCO Pr /y 
Beyond the f a u l t  bedrock l i e s  helow th ick  unconsolidated 

and l i k e l y  s a t u r a t e d  sediments of average ve loc i ty  2000 t o  

2400 m/sec. 

the  f a u l t .  

No a r r i v a l s  from the  bedrock were recorded e a s t  of 
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5.0 EXPECTED ACCURACY 

GEO H ST-CO Pr /v 
Since the re  i s  a marked d i f f e r e n c e  between overburden 

and bedrock v e l o c i t y  i t  was poss ib le  t o  l o c a t e  the p o s i t i o n  o f  t h e  

f a u l t  w i t h  an accuracy o f  20 metres on e i t h e r  side. 

The main source o f  e r r o r s  f n  determin ing depth t o  bed- 

rock  i n  r e f r a c t i o n  se ismic survey ing i s  due t o  the  l i m i t e d  know- 

ledge o f  t he  overburden v e l o c i t i e s .  Good c o n t r o l  over overburden 

v e l o c i t y  was mainta ined i n  t h i s  survey by shoot ing  th ree  i n t e r -  

mediate shots a long each spread. The s i m i l a r i t y  i n  these ve lo -  

c i t i e s  i n d i c a t e s  t h a t  t h e  expected accuracy i n  the  c a l c u l a t e d  

p o s i t i o n  o f  t he  bedrock sur face  i s  i n  the order  o f  15 percent.  

Calgary, A1 b e r t a  
December 1982 
82-46 

Respec t fu l l y  submitted, 

GEO-PHYSI-CON CO. LTD. 

Jane Pa l f rey ian ,  B;Sc., 
P r o j e c t  Geophysic is t  

Reviewed by: L, d . J d 4  
A.  N. S a r t o r e l l i ,  'P.Eng., 
Senior  Geophysic is t  
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geoMeZrics/nimbus MULTE CHANNEL SIGNAL 
ENHANCEMENT SEISMOGRAPH 

MODEL ES-1210 

Preliminary Data Sheet 

* Signal enhancement for greater sensitivity, improved waveform definition, 
and more accurate time measurements. 
and surveys to greater depths without explosives. 

Operates under high noise conditions 

* MultichanneZ osciZlograph provides permanent records on high-contrast, 
sunlight proof, reproducible paper with wiggle trace or variable area 
format. 

Daylight-visible CRT monitor displays rhe signal stored in memory. * 
* Compact, lightweight and portable. Ruggedly packaged in weatherproof case. 

* ,Optional digital magnetic tape recorder for computer compatible data storage. 

The Nimbus ES-1210 Multichannel Signal Enhancement Seismograph is unique in its 
combination of CRT display, signal enhancement and oscillograph recording in a 
single small field instrument. Simple to use yet powerful in performance, this 
new instrument is ideally suited for all shallow geologic investigations for 
mining, construction and geologic exploration. 

01978oeoMetriu 



, 
r CONTROLS AND FEATURES 

Amplifier ( input)  GAIN i s  controlled by a 12-position switch, se lec tab le  from 
r e l a t i v e  gain of 1 to  5000 i n  s teps  of 1-2-5-10 e t c .  Each amplif ier  has a 10 
b i t  by 1024 sample memory which s t o r e s  the  d ig i t i zed  s ignal .  Playback gain i s  
controlled over a 20 t o  1 range by the TRACE SIZE control .  Pul l ing up the t r ace  
s i z e  cont ro l  f reezes  the memory on tha t  p a r t i c u l a r  channel s o  t h a t  i t  w i l l  not 
fur ther  enhance o r  erase,  t h u s  saving the  data  while allowing operation on the  
other channels. 

- 

Playback or display a r e  not affect'ed by memory freeze.  

Enhancement cont ro l  e lectronics  include the RECORD LENGTH cont ro l ,  which se l ec t s  
t o t a l  time of t he  record among 50, 100, 200, 500, 1000 o r  2000 milliseconds. The 
record DELAY postpones the s t a r t  of the record up t o  9.999 seconds i n  one m i l l i -  
seconds increments, allowing you t o  look l a t e r  i n  time, d e l e t e  unnecessary leading 
portions of t h e  s igna l ,  and maintain f a s t e r  sampling r a t e s  f o r  l a t e r  events. CLEAR 

I MEMORY cont ro ls  erases  the data s tored i n  the memory. An i n t e r lock  i s  provided (both 
READ and CLEAR mus t  be used) t o  prevent acc identa l  erasure of v a l i d  data. 
provides a s t a r t  command t o  take a record i n  l i e u  of hammer switch or b las t e r .  

r- 

r 

TEST 
c 



The o s c i l l o g r a p h  i s  a r o t a r y  scanning d o t  ma t r ix  r e c o r d e r .  The record  i s  composed 
of a number of c l o s e l y  spaced d o t s  w i t h  a r e s o l u t i o n  of 70 d o t s  per  i n c h  ( 3  dots/mm) 
The paper width i s  f o u r  inches  (10 cm). The record  i s  formed by e l e c t r i c a l l y  re- 
moving a t h i n  metal l a y e r  on t h e  s u r f a c e  of t h e  paper ,  exposing a b l a c k  unde r l aye r .  
The r e s u l t a n t  r eco rd  i s  of h igh  c o n t r a s t ,  and i s  i n s e n s i t i v e  t o  ag ing  o r  s u n l i g h t .  
It can be  reproduced on o f f i c e  c o p i e r s ,  u s u a l l y  b e t t e r  t han  t h e  o r i g i n a l .  Because 
of t h e  way t h e  r e c o r d e r  o p e r a t e s ,  i t  i s  easy  t o  f i l l  i n  t h e  p o s i t i v e  c y c l e s  of t h e  
s i g n a l ,  t hus  provid ing  what i s  known as " v a r i a b l e  area"  record ing .  T h i s  t y p e  of 
s i g n a l  p r e s e n t a t i o n  produces a record  p a r t i c u l a r l y  u s e f u l  i n  r e f l e c t i o n  surveys .  
It makes i t  easier t o  r ecogn ize  r e f l e c t i o n  s i g n a l s ,  and t h e  r e s u l t a n t  r eco rd  resem- 
b l e s  geologic  s t r u c t u r e .  

The p h y s i c a l  l e n g t h  of t h e  r eco rd  may b e  s e l e c t e d  as 7%" (19 cm) o r  15" (38 cm). 
I n  either case ,  t h e  CRT d i s p l a y  changes t o  a corresponding f u l l  record  d i s p l a y  o r  
a n  expanded f i r s t  h a l f  w i th  h ighe r  r e s o l u t i o n .  I f  one of t h e  s i x  channel  d i s p l a y  
f u n c t i o n s  i s  s e l e c t e d  on t h e  CRT, t h e  corresponding s ix  channels  w i l l  be  on t h e  
paper record ,  p rovid ing  g r e a t e r  spac ing  between t h e  l i n e s .  A l t e r n a t e  c o p i e s  of  
wide space  r eco rds  may be  pieced t o g e t h e r  t o  provide  a n  e f f e c t i v e  paper wid th  of 
8" (20  c m ) .  

Timing l i n e s  are recorded on t h e  paper i n  e i t h e r  h igh  r e s o l u t i o n  o r  low r e s o l u t i o n  
format ,  depending on t h e  p o s i t i o n  of t h e  CRT t i m e  l i n e  swi tch .  The i n t e r v a l  be- 
tween t h e  l i n e s  v a r y s  wi th  t h e  record  t i m e  l e n g t h  so t h a t  b e s t  combinations of t i m e  
r e s o l u t i o n  and c l u t t e r  are maintained.  An a d d i t i o n a l  edge t i m e  record  shows inter-  
vals  of 100 m i l l i s e c o n d s  r e g a r d l e s s  of any c o n t r o l  
is easy t o  de te rmine  t h e  t i m e  l e n g t h  of t h e  r eco rd  

s e t t i n g s .  Using t h i s  marker,  i t  
and t h e  t i m e  l i n e  i n t e r v a l s .  

ES-1210 Record 
7 



Signal enhancement is a term used to describe the stacking process used in the 
ES-1210. The seismic signals for each hammer blow or shot are digitized and 
stored in a computer-like memory in the instrument. Unlike conventional analog 
seismographs, the record is not made at the instant of the hammer impact or 
explosion. Instead, it is held indefinitely and printed at the operator's con- 
venience. If the impact or explosion is repeated, the seismograph will add the 

is repeated, the signal will grow larger and larger, thus enhancing its appear- 
ance on the display or oscillograph record. Seismic noise in the earth, which 
provides the most significant limitation in depth penetration, is randon and does 
not add in the signal enhancement process at the same rate that the true signal 
does. A s  a result, surveys can be performed to about three times the depth that 
could be realized without enhancement using an equivalent energy source. 

Signal enhancement is also a significant improvement in making shear wave velocity 
measurements. These types of surveys are important because qf the dynamic para- 
meters of foundations can be calculated from shear wave velocities, liquid saru- 
ration can be discriminated from other conditions with equivalent P-wave velocities, 
and shear strength can be estimated. The most reliable shear wave studies are 
made with mechanical sources, which means that signal enhancement is often a 
requirement. 

r new signal and the old one, storing the sum back in the memory. A s  this process 

r Signal enhancement provides other, less obvious advantages, even when using 
explosive sources. Since the playback gain of the signal stored in memory is 
adjustable, there is less guess work involved in getting good records. Multiple 
copies can be made without reshooting the blast. Since the frequency response 
is not limited by galvanometers and paper speed, a higher time resolution is 
available, an important factor when working in high-velocity materials. 

I 

r The signal stored in the memory is displayed on the built-in CRT monitor, and the 
display will have the same appearance as the paper record. 
made as often as necessary, at will, without disturbing the data stored in memory. 

The gain may be set high for sharp breaks on the P-wave arrivals, and a hard copy 
made. Then the gain can be turned down for better shear waves or reflections and 
another copy made. 

Both the CRT and oscillograph record in conventional wiggle trace and variable 
area. A wiggle trace record, like that of a conventional seismograph, would be 
selected for refraction and shear wave studies. Variable area recording (often 
seen on examples of petroleum reflection records) is best for reflection because 
that presentation emphasizes coherent events and resembles geologic structure. 

The CRT display is especially important in three other situations. k%en working 
in areas with significant background noise, the display gives an instant obser- 
vation of the signal quality so that it is immediately known whether to repeat 
impacts, freeze specific channels, or erase and start over. The other use is in 
shallow reflections. The instant examination of all the channels simultaneously 
is important in recognizing these events in the record. The third use of the 
CRT display is in gain selection. With the NOISE MONITOR switch depressed real 
time signals are shown on the CRT and the gain setting for each channel can be 
chosen appropriately. 

A paper record can be 

r The trace size control can be changed to optimize the record for an application. 



~ ~~ ~~~~~~~~~~~~~~~ ~~ 

The CRT d i s p l a y  i s  f i v e  inches  (13 cm) d iagonal  measurement. I t  d i s p l a y s  a l l  1 2  

It has  a s p e c i a l  l i g h t  f i l t e r  t o  a l low d i r e c t  viewing i n  s u n l i g h t  wi thout  s p e c i a l  
hoods. The b e z e l  w i l l  f i t  s t anda rd  o s c i l l o s c o p e  cameras s o  t h a t  photographs may 
be made of t h e  d i s p l a y  i f  d e s i r e d .  Timing l i n e s  may be  superimposed on t h e  CRT 
a t  w i l l  by p u l l i n g  up on the BRIGHTNESS c o n t r o l .  The t iming  l i n e  i n t e r v a l s  va ry ,  
d e p e n d i n g o n ~ t h e  r e c o r d  l e n g t h ,  s o  that  a p p r o p r i a t e - r e s o l u t i o n a n d  c l a r i t y  i s  
maintained.  

A d i g i t a l  vo l tme te r  is provided t o  measure t h e  b a t t e r y  v o l t a g e ,  i n t e r n a l  power 
v o l t a g e s ,  and i n d i v i d u a l  geophone r e s i s t a n c e s .  The NOISE MONITOR, when s e l e c t e d ,  

t h e  in s t an taneous  background n o i s e  s o  t h a t  r eco rds  may b e  made du r ing  q u i e t  pe r iods .  

r. channels  s imul taneous ly  or swi t ch  s e l e c t e d  combinat ions of s i x  channels  as d e s i r e d .  

r 
T 

r r  couples  t h e  a m p l i f i e d  geophone s i g n a l s  t o  t h e  CRT d i s p l a y .  T h i s  a l lows  moni tor ing  

r The d a t a  s t o r e d  i n  t h e  memory may be accessed  e x t e r n a l l y .  An optional,  d i g i t a l  
t ape  r e c o r d e r ,  the G-7245, i s  a v a i l a b l e  t o  provide  computer compat ible  s t o r a g e  
of t h e  d a t a .  The 6-7245 w i l l  s t o r e  10  f u l l  r e c o r d s  (120 channels )  i n  a reduced 

7 r e s o l u t i o n ,  8 - b i t  format ,  or you can s t o r e  5 r e c o r d s  (60 channels )  i n  the f u l l  
10-b i t  format.  The G-724s s e r v e s  as i t s  own playback d e v i c e ,  o u t p u t t i n g  t h e  d a t a  
i n  an RS-232 format  which i s  d i r e c t l y  i n t e r f a c e a b l e  t o  most computers i n c l u d i n g  
desk top models. 

r~ 

G-7245 D i g i t a l  Recorder r 



. SPECIFICATIONS 

Basic r e f r a c t i o n  and r e f l e c t i o n  sys t em includes:  
graph, 12-volt  b a t t e r y  pack, 110/220 v o l t  charger ,  power -cord, hammer swi tch ,  and 
i n s t r u c t i o n  manual. 

S igna l  Enhancement: s a m p l e s ,  d i g i t i z e s ,  and s to re s  s igna l  i n  a random access 

12-channel explora t ion  seismo- 

memory. Repeatea s i g n a l s  a r e  added while random n o i s e  i s  
cancel led or  l imi t ed .  

10 b i t s  by 1024 words on each channel. 

switch s e l e c t a b l e  50, 100, 200, 500, 1000, o r  2000 microseconc 

Record Length: switch s e l e c t a b l e  50, 100, 200, 500, 1000, o r  2000 mill iseconc 

Memory Size:  

: Sample I n t e r v a l :  

CRT Display: 

Oscil lograph: 

5" diagonal  measurement CRT, dayl ight  v i s i b l e  wi thout  hoods,  
switch s e l e c t a b l e  t i m e  l ines ,  camera compatible, and d i s p l a y s  
w i g g l e  t r a c e  o r  v a r i a b l e  area record d isp lay .  

permanent record of a l l  1 2  channels s imultaneously on 4" 
wide e l e c t r o s e n s i t i v e  paper. Record w i l l  no t  f a d e  i n  l i g h t ,  
and reproduces on copying machines. 

Noise Monitor: ambient v i b r a t i o n s  displayed on CRT allowing t iming of energy 
. s o u r c e  during quiescent  periods and the opt imiza t ion  of ga in  

adjustments.  

Timing: 

Prec is ion  Delay: 

D i g i t a l  Meter: 

D i g i t a l  Output: 

Record I n i t i a t i o n :  

Standard SizefWeight: 
(seismograph) 

Power Requirements: 

Seismograph Case: 

c r y s t a l  cont ro l led ;  .01% accurate,  time l i n e s  a r e  swi tch  
s e l e c t a b l e  on CRT and high o r  low re so lu t ion  on o s c i l l o -  
graphic  record.  

postpones s t a r t  of record up t o  9.999 seconds i n  one m i l l i -  
second increments. 

i n d i c a t e s  b a t t e r y  vol tage ,  geophone r e s i s t a n c e  on each channe: 
power supply vo l t ages .  

a panel  connector t o  allow d i g i t a l  recording of s i g n a l  s t o r e d  
i n  memory on op t iona l  d i g i t a l  recorder Model G-724s. 

by con tac t  c losu re ,  sa tura ted  NPN t r a n s i s t o r ,  o r  n e g a t i v e  
5-volt  pulse .  

14 X 15 X 15 inches (36 X 38 X 40 cm) l i d  c losed  
38 pounds (17 kg) 

12 v o l t s ,  3.5 amperes 

Heavy duty  aluminum with l i d  and water t i g h t  s e a l .  
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