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A BST RAC T--------

Project 305 was a Shoran-controlled, marine seismic survey

for potential mineral deposits in the Otway Basin area.off the

southern coast of Australia. (ER-M AREA)

The principal involved was Esso Standard Oil (Australia) Ltd.·

(ESSO).

Western Geophysical Company of America (WESTERN) was the prime

contractor and operator.

Offshore Navigation, Inc. (aNI) ~ployed a Shoran radiolocation

system to provide horizontal control for the survey.
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I. THE SHORAN RADIOPOSITIONmG SYSTE~[

The Shoran system is a radar transponder type of radio-

positioning syst~~. The.Shoran m?bile station equipment

measures the distance from its location to those of two

fixed ground beacon stations. The position of the mobile

unit is thus fixed at the intersection of the two circular

distance or range arcs so determined. The position of the

. ground beacon stations or base stations is 'normally accu-

rately known, so that the corresponding position of the

mobile station can be accurately computed or determined by
,

graphical methods. Should the position coordinates of the

base stations not be accurately known, the mobile station

may still be positioned relative to the baseline determined

by the base station locations.

The Shoran mobile unit measures the distances of the two

base stations by measuring the time 'required for pulses of

radio signals to travel from the mobile station to each

base station and return. The time intervals so measured

are related to the corresponding distances by using the

highly constant velocity characteristic of radio waves in

air through the simple relationship:

Total distance covered = -Elapsed time x velocity

Because of this relations~i?, it is possible to graduate
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I. THE SHO~~N ~'~IO?OSITIO~I~G SYSTEM (continued)
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the indicating dials in the mobile unit in terms of distance

rather than elapsed time. For example, using radio waves which

have a velocity of approximately 186,000 miles per second, the
•

scale of the time-interval measuring system is graduated so

that when the time interval required for a round trip of the,

signal is 1/1000 second, the scale reads 93 miles. (The total

distance traveled by the radio signals in 1/1000 second is

186 miles. Since this is round trip distance, it must be

halved to obtain the distance between mobile and base stations.)
,

The Shoran dials are graduated in terms of statute miles rather

than nautical miles.

The basic equipment units used to create the round trip signal

paths originating and terminating at the mobile station a=e

shown in Figure 1. This equipment con~ists of a signal source

(labeled pulse generator in Figure 1), a trensmitter, receiver

and indicator unit comprising the mobile station, and a receiver

coupled to a transmitter at each base station •

•

-2-
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Pulse signal~ originating at the mobile station arc r~diat­

/'
ed from the nobile transmitter and recieved by one of the

base stations, At this base station, the pulse is sent

from the output of the receiver to the input of the

transmitter, and is then retransmi~ted back to the mobile

station, After passing through the mobile receiver, the

pulse is routed to an indicating circuit where its time lag,

or lapse, with respect to the original outgoing pulse is

determined, and indicated in terms of distance rather
,

than units of time.

Other pulses are transmitted to ~he second base station,

using a different radio frequency to permit their dis-

crimination from those intended for the first base station.

These pulses are received and re transmitted by the second

base station,.and on their return to the mobile station

are similarly sent through the indicating circuits for

measurement of the time required for their round trip

and the indication of corresponding distance. Thus the

equipment prOVides continuous, essentially s~~ultaneous,

indications of the distances to both base stations.

The,Shoran system operates in the rr.F/UFY portion of the

radio spectrum. RorBally, three separate freque~cies a=e

used. Two of these are t=ans3~~ted alter~ately by the

-4-
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I. THE SHO~~N RADIOPOSITIO~ING SYSTEM (continued)
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•

mobile station to interrogate each base station in turn,

as previously described. The third frequency is utilized

by the base stations to retransmit the received pulses back
•

to the mobile station. Both base stations transmit on the

" single frequency in order to utilize a single receiver at the

mobile stati.on.

The propagation characteristics of VHF/UHF radio signals is

such that they tend to travel in straight lines. IVhile'they

are refracted in the,~tmosphere to some small extent, they

do not tend to follow the earth's curvature as do radio signals

of considerable lower frequency. They lack the ability to

"see" beyond the radio horizon. Thus the Shoran system is

essentially a "line of sight" system, with the maxil1luUl range

being limited, to a large extent, by the heights of the mobile

and base station antennas •
••

The range of the system under particular conditions may be

estiUlated from the relationship

where,

d k (~+ ~)

d = estL~ated naxi~u~ range) in ~iles

h ; height or ~obile station antenna, in feet, above sea level
hI; height 'of base station antenna, in reet, above sea level
k2

= e~pirical range factor
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,
•

The factor, k, depends upon several factors among which

are included 2~tenna gain, receiver sensitivity, trans3~tterl

power end atmospheric refractive index. It will vary in

value from 1.5 to 2.5, under noroally encountered conditions.

The range formula presumes no obstructions between mobile

and base stations. The presence of intervening hills or

other obstructions can reduce the otherwise obtainable

range.

,
Under certain conditions, abnormally long Shoran ranges can

be obtained by exploiting the existence of an atmospheric

phenomenon known as a temperature inversion layar. This is

a layer of high refractiv'e index occurring within the first

few thousand feet of the atmosphere. It has the effect of

confining the radio waves near the earth's surface, and acts

as a duct to bend radio waves around the curvature of the

earth. Under these conditiou3 the factor, k, may be several

times greater than nor~al. In some marine areas of the

world, this phenonenon occurs quite regularly during certain

---"seasons.,

The instru~ental accuracy of the Shoran equipce~tJ uhe~ pro­

perly calibrated, is ~ 50-75 fee~ on a si~gle rar-ge. The

overall position accu~acy is rela~ed to t~e ~a~ge accu~acy by

-6-



I. THE SHO~~N ~~IO?OSITIONI~G SYSTEM (continued)
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,

the angle of intersection, at the mobile station, between the

two Shoran range circles. This is illustrated in Figure 2.

In normal geophysical operations, this angle of intersection

is held between 30 and 150 degrees. Refer to Appendix A

'for examples of areas of coverage for different angles of

intersection of the Shoran range circles.

The range accuracy of the Shoran system can ·be improved,

possibly by a factor of 2, by correcting the propagation

velocity slightly under varying meteorological conditions, and

by the application of more rigid calibration and operating

specifications. For most operations, this additional accuracy

cannot be econo~ically justified.

In computing (or determining graphically) the position froD

a pair of Shoran ranges, cognizance must be maintained that

a position ambiguity may axist. Each pair of ranges (one to

each base station) actually determines two independent posi­

tions, one on each side of the Shoran baseline, as illustrated

~n Figure 3. One position is the Itmirror image, If so to s?ee.:-:,

of the other. Further, the Shoran mileage dials repeat eV2ry

100 miles of range. To eliminate this ambiguity one Dust

know, fro~ other means, t~e correct side of the basel~ne ~~C

the distance to each base statio~ with~n t~e ?~o?er =ul:~~lc

of 100 Diles.

-7-
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TO BASE STATION I

,

TO BASE: STATION 2

.'

d = 2e

SIN JL
.2

e = RANGE ERROR

e = ANGLE OF INTERSECTION OF RANGE CIRCLES

!i ~ r', '1 Ar.=. r,='='.~ r r. r-.1~~.?
\J ~.;J ;J::": :;-~ 1 .r:~ t ~ ~ j ~

8

!

O? POSHTIO}J

ME!·Asu R,E:fV1EN~
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POSlTIO~~ AMBIGUITV IN CIRCUL,D.R RANG~
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BA~E STATION.' .

·6=150°

e= 90°

e =30°

b
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STt.TION

ALL ARCS ARE PORTIONS OF CIRCLES THROUGH BASE STATiON

POSITIONS OF· RADIUS GIVEN BY:-

b
r=-~-­

2 SIN e

WHERE e IS ANGLE OF INTERSECTION BETWEEN RANGE CIRC!...ES

10
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11. 'AR~A OF Op;rrATIONS

"
. .~.

. , 02801G

·The rrogram area
to Ca;Je Ot\i::Y on
70 miles off the

extended from Cape Jervis on the west
the east, and extended ap~roximately

south-southeastern coast of Australia.. .
ONI's b3se of oreration \~s established at Portland in
the state of Victoria. From this office activities of
the fnd' crew \.;e1'e directed and radiotelephone
communi~ations maintained.

111. OFERATIONS RECA?

The vessel utilized during the survey was the

M/V V~STSRN SFRUCE. Shoran indicating e~ui~ment had
been installed on board prior to de~8rture from the

United States.

All equi!,ment ,-[as shi::,!,ed frOM Tasm'lni? to r,:elhourne on
board the r.:/v \iESERti S?RUCZ. On 17 September 1968 all

base stations \,[e1'e londed on a truck and transported to

Portland.

.'

,.
Initi~l b?se st?t~cn instal12tions were comrleted on
20 Secte:".hcr. The actll?l seismic operation commenced

on 18 October 1958 ~;en first re~din~s for the client
were o~serverl. At this time a 2400 meter c~hle IffiS used.
The l?st shotFoint usinf this cablz was on 6 Nove~berJ

usin; a shotroint interval of 660 feet.
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Ill. OP;~ATIOHS R~~~~ (continued)

Upon cOl!lDletion of the I'lork in ttis area, hase stations

Here lr.oved to the next pros!,ect for further I"lork under

';,cST;RH's control. The bnse o~ operation rer.~OJi:1cd in

Portland for t~e next operation.

B.

Satisfactory radiotelephone cOl11l!1unication bet\'reen

Shornn install<Jtions <lYlQ the b<lse of operation ViaS

maintainGd on the frequ8ncy of 2398 kilocycles.

A calibration 0: all equipment was carried out prior

to the start of the oj:eration, ~md an error I'las

discovered in the coordin3tes for Station r:ount

Richnond. A set of ur-dated coorct inli tes published

by the Government was obtained froM a local surveyor

in Portland. Thase new coordin!t8s were used and the

calibration then r-roved to be correct.

V. l-Ll\.PPING A~ID BASIC CGI-!7R.OL------------------
Prior to the start of field o!'erations, OHI in liel'; Orleans

predeterwined-the Shoran ranges and grid coordinates for

each recordin~ boat locCltion to be occu!,ied during th~

course of the surve:;. These rreplot s \"Tere !'re!':?r;o,d in

accordar.ce I-rith the prOrr;lr.; assifnment chart furnished

by SSSO, and c>t tha s:-.ot!,oint interval s?ecified by ':f:ST:::FlN.

- 12 -
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V. }!APPING AJ.'\'D BASIC CONTROL (continued)
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l
l
l

f
I
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f

Due to the change in coordinates of Mount Richmond, the east end

of the prospect had to be replotted. As the vessel was in the

area and ready to work, the client decided to have the prep lots

done by the I.B.M. Data Service Center in Sydney.

For computing purposes the Australian Transverse Mercator Projection,

based on the Clarke 1858 Spheroid, Belts 6 and 7, with Central

Meridians of 1410 and 1460 East respectively, was employed. A

False Northing of 1,000,000 yards was used.

Coordinates for the stations occupied were furnished by \~STE&~.

-13-
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VI •. PERSONNEL

Name

Easterbrook, 1.

Adams, H.

Hackenbruch, D.

Killalea, 1.

Bienz, W.

Binderman, B.

Cartner, 1.

·Kingsley, B.

Martin, K.

Price, W.

VII. DISTRIBUTION

Western Geophysical Company
of America

__ Post Office Box 61
North Sydney, N.S.W. 2062

" !l.ustralia

Offshore Navigation, Inc.
Post Office Box 23504
New Orleans, Louisiana 70123

Offshore Navigation, Inc.
202 Roma Arcade
413-417 New ~outh Head Road
Double Bay (Sydney) N.S.W.
Australia 2028

.
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Position

Party Chief

Mobile Operator •

}lobile Operator.

Mobile Operatpr

Base Operator

Base Operator

Base Operator

Base Operator

Base Operator

Base Operator

Four Copies

Two Copies

One Copy
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028021
STATION:

LOCATED:

ACCESS:

HARKER:

GENERAL:

SOUTH HOUNT

Approximately 45 statute miles south-southeast of Adelaide,
South Australia, or 13 miles northeast of Cape Jervis.

Proceed west on the Princess Highway from the to~m of Hurray
Bridge to Callington, Strathalbyn and Victor Harbour. Take
the Cape Jervis road from Victor Harbour until the road junc­
tion to Normanville is reached. Signpost reads: 3 mile Hayflat,
10 mile Normanville.

Trig marker is at the junction opposite a farmhouse.

Water and supplies should be carried. Station is a drive-on site.

.......

. ELEVATION: 412 yards.

SKETCH: See ,next page •

'.

GEOGRAPHICAL COORDIXATES I ATN PROJ., CLA.~KE 1858 SPHEROID
I\~ 1 r ~ r 'I 161·

Latitude I Longitude I East I ~orth

'" I I I yards I35· 33' 34':11 5 138· 20' 02':80 E 135,634 yards 1,607,226

-16-



STA. SOUTH
028022

MOUNT - AUSTRALIA
"

1,607,226 yerds

135,634 yerds

N

E

LAT. 35° 33' 34':11 S

LONG. 138° 20' 02':80 E

ELEV. 4 12 yerds

AUSTRALIAN TRANSVERSE MERCATOR PROJECTION, CLARKE 1858 SPHEROIO

BELT 6, C.M.141° E; F.N.' 1,000,000 YARDS

Normanville

STA. SOUTH MOUNT

•

• t.

Cape Jervis

G R £ A T

AUSTRALIAN

BIG HT

Scm OFFSHORE NAVIGATION, INC.

NEW ORLEANS,_ LA.
-= ........

-17-
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028023

STATION: MOUNT BOOTHBY

LOCATED: About 85 miles north of Kingston, South Australia.

ACCESS: Take the Princess Highl'ay west from Kingston until the road
to Culburra is seen on the right. FolIoI' this road for about
19 miles until a National Park sign is seen on left side of road.
At this point a fence runs to the west. There is an overgrown
track at this point leading' to top of the hill. .

MARKER:. Standard Trig Marker. . .

. GENERAL: The Manager of the Mount Boothby Estate will supply tractor and
direct to the site. Water and supplies must be carried.

ELEVATION: 135 yards.

SKETCH: See next page.

,
•

..-

GEOGRAPHICAL COORDINATES
PROJ., CL~RKE 1858

Belt 6. C.N.

278.407 yards I
~orth

i
va:::c:s !

SPHEROID
141 0 E

1 573.673

IEast

ATM

1139°~6'08'.'88 E

I LongitudeLatitude

35 0 51' 33'.'05 S

f

-18-
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028024
STA. MT. BOOTHBY-AUSTRALlA

1,573,673 meters

278,407 melers

N

E

LAT. 35° 51' 33':05 S

LONG. 139 0 46' 08:'88 E

. ELEV. 135 yards

AUSTRALIAN TRANSVERSE MERCATOR PR.OJECTION, CLARKE 1858 SPHEROID

BELT 6, C.M.141°E; F.N.' 1,000,000 YARDS

.'""'\

..

{),. STA. MT. BOOTHBY

AUSTRALIA

5em
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STATION:

LOCATED:

ACCESS:

~lARKER:

•

GENERAL:

028025

736

About 11 miles south of Kingston in South Australia.

FolIoI' the Kingston-Robe road south for about 11 miles until
a dirt road is seen on the right. Follow this road for about
2 miles until a farmhouse is seen on the left. There is a track
through the f~rm to the site.

A 35 foot tower.

The owner of the farm, Mr. Holmes, can be relied on for the us~

of tractor and directions. Water can be obtained at the farm.

ELEVATION: 66 yards.

SKETCH: See next page.

I ATM PROJ. , CL_~~E 1858 SPR~ROID IGEOGRAPHICAL COORDI~ATES Belt 6. C.~l. 141°

Latitude Longitude I East I ~orth I~

36° 59' 31'.'05 S 139°45' 12'.'24 E I 278,629 yards 11,436,177 yerds I

-20-
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028026
STA. 736 - AUSTRALIA

AUSTRALIA

1,436, 177 meters

278,629 meters

N

E

Mount Sensa"

Klngslan
Saulh East ,'"" _____

6 STA. 736

Cope Dambey
Rabe·'i'l·t'-#

LAT. 36° 59' 31~'05 S

LONG. 139° 45' 12':24 E

ELEV. 66 yar~s

AUSTRALIAN TRANSVERSE MERCATOR PROJECTION, CLARKE 1858 SPHEROID

BELT 6, C.M.141°E, F.N.=I,OOO,OOOYARDS

AUSTRALIAN

8 I G HT

G R £ A T

5cm OFFSHORE NAVIGATION, INC.

NEW ORLEANS; LA.



STATION:

LOCATED:

ACCESS:

GENERAL:

028027

FIVE MILE ~~OB (742)

About 60 miles northwest of Mt. Gnmbier in South A~scralia.

Take the Princess Highway west from Mt. Ganbier to Beachport
turnoff. Follow this road into to<mship of Beachport. The
site is on a prominent hill five miles north of town. Local
garage owner has landrover which can be hired to set station.
Tent was erected at base of knob and coax cables strung up to
tower on top of knob.

Supplies and water can be obtained in Beachport. Contact Mr.
Harry Haines.

ELEVATION: 51 Yards.

SKETCH: See next page •.

I

,
•

GEOG~~PHICAL COORDI~ATES 1 ATM PROJ. , CLA~l(E 1858 S?liE~OID I
Belt 6. C.}!. 141°

I I I
,

Latitude Long; tude East ~orth I
37°26'12'.'15 S I139° 57' 49'.'97 E I 299.713 vds. I1,382 461 VGs. I

-22-



I P'~ 0 28 a.28-==1
STA. FIVE MILE KNOB (742)- AUSTRALIA

yards

yards

1,382,441

299,713

N

E

LAT. 37° 26' 12': 15 S

LONG. 139 0 57' 49'.'97 E

ELEV. 51 yards

AUSTRALIAN TRAtlSVERSE MERCATOR PROJECTION, CLARKE 1858 SPHEROID

BELT 6, C.M.141° El F.N.= 1,000,.000 YARDS

,

..'.',

, "

•

. -.

A U S T R A LI A·

STA. FIVE MILE
KNOB (742)

Ca po B uffon

Mllllconl

:;:= =-

5cm

-23-
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STATION:

LOCATED:

ACCESS:

Y.ARKER:

GENERAL:

028029

MOUNT FURNER

About 45 miles northwest of the to;ffi of Mt. Gambier in South
Australia.

Take the Princess Highway west from Mt. Gambier to the Robe­
Penola junction. At this point take the right road to Penola.
Follow this road for eight miles until a wire fence is seen on
the left bearing off in a westerly direction. Follow along fence
for about 3/4 mile. Trig marker will be seen on right side.

" .
A "standard marker.

A four-wheel drive vehicle should be used. Water and supplies
must be carried to the site.

ELEVATION: 66 yards.

.'

. ",

SKETCH:

'.

See next page.

CLARKE 1858 SP~ZROID I
6, C.N. 141°£ :

I i
1,394,807 yardsi

GEOGRAPHICAL COO:IDINATES I
Latitude I Longitude I

37°20'14':24 S I 1~.;'°17' 56'.'87 zl
,
",
~.
,~

v

AT~l PROJ .•
Belt

East

332,073 yards

I North
1

-24-



STA. MT. FURNER

1 ---------------------------------~-=..,."028030
-AUSTRALIA

LAT.

LONG.

ELEV.

37 0 20' 14'~24 S

1400 17' 56':87 E

66 yard.s

N

E

1,394,807

332,073

yards

yardt

AUSTRALIAN TRA·NSVERSE MERCATOR PROJECTION, CLj\RKE 1858 SPHEROIO

BELT 6, C. M. 141 0 E; F. N. = 1,000,000 YARDS

Mllllcenl

AUSTRALIA

Cope Buffon

./

5cm
~I

OFFSHORE NAVIGATION, INC.

NEW ORLEANS; LA.



028031

STATIO,,:

LOCATED:

ACCESS:

HARKING:

GENERAL:

CAPE BANKS

About 35 miles southwest of Mt. Gambier in South Australia.

Take the Kongorong, Cape Banks road all the way to a small
village at the end of the road. Here a dirt track leads off
to the Cape Banks Lighthouse.

•

The tower was erected at the southeast corner of the fence
surrounding the lighthouse.

Permission to occupy the site must be obtained from the Depart­
ment ·of Shipping and Transport in Adelaide.

Water and supplies must be carried in.

!,,
I
I
!

I. ,,
I
I
i..-=,,__ci
f

ELEVATION: Sea Level.

SKETCH: See next page.

GEOGRAPHICAL COORDINATES I ADI PROJ., CL~~~E 1858 SPHEROID
Ben 6 C.~l. 141°E

Latitude 1 Longitude I East I North

37°53' 59'.'12 S 1140022' 38'.'88 E I 340,118 yards 1 1 ,326,588 yards I

-26-
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STA. CAPE BANKS -AUSTRALIA

tAT.

LONG.

ELEV.

37 0 53' 59:'12·S

140 0 22' 38':88 E

Sea Leve I

N

E

1,326,588

340,11 e
yards

yards

AUSTRALIAN TRANSVERSE MERCATOR PROJECTION, CLARKE 1858 SPHEROID

BELT 6, C.M. 141 0 E; F.N.= 1,000,000 YARDS

•

•

5cm

STA. CAPE BANKS

G REA T

AUSTRALIAN

8 I G H T

..
.~

~.,'.
"

-27-
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STATION:

'LOCATED:

ACCESS:

MlI1U<ING:

GENERAL:

028033

NOUNT RUSKIN

On the Victoria-South Australia border, about two miles west of
the township of Nelson.

From Nelson take the road west toward Nt. Ga"bier for about tHO

miles. This point is on the border. A steel gate will be
sighted on the left-hand side of the road with a track lead~ng

through the field. Follow the track to the top of the hill ",bere
,the site is located.

A steel stake.

Water ?nd supplies should be obtained in Portland or Nt. Gam~ier.

ELEVATION: 66 yards.

SKETCH: See next page.

,

GEOGRAPHICAL COORDINATES ATN PROJ., CLARKE 1558 SPHEROID
Belt 6. C.H. 1410 E

Latitude Longitude East I North
r'\

1140057'57'.'22 I38·02' 55'.'27 S E 396,726 yds. 1,308,709 yes.
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STA. MT. RUSKIN -' AUSTRALIA

....

LAT,

LONG.

ELEV.

38° 02' 55':27 S

140° 57' 57."22 E

66 yards

N

E

1,308,709

396,726

yards

yards

AUSTRALIAN TRANSVERSE MERCATOR PROJECTION, CLARKE 1858 SPHEROID

BELT 6, C. M. 141°E, F.N.' 1,000,000 YARDS

Mt. Gambler

AUSTRALIA

Moodonnel!

,,

50m

MT. RUSKIN

Nelson

•

G R £ A T

AUSTRALIAN

81 G H T

OFFSHORE NAVIGATION, INC.

NEW ORLEANS, LA.



STATION:

LOCATED:

028035

NOUNT RICm!OND

About 13 miles northwest of Portland, Victoria. Take the road west
for about 13 miles toward Nelson. Turn left onto a dirt road marked
National Park. This road leads to the top of the hill where the
site is. It can easily.be reached with a two-wheel drive vehicle .

}~RKER: Standard trig marker.

GENERAL: Water and supplies must be obtained in Portland.

ELEVATION: 250 yards

SKETCH: See next page;

•

GEOGRAPHICAL COORDDIATES I ATM PROJ. , CL~ZKE 1858 S?5EROID
Belt 6. C.N. l41°E

Latitude I Longitude East I North I
38° 16' 09'.'11 S \141° 2.5' 07'.'40 E 440,075 yds. I1,281,851 yds.

-30-
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STA. MT. RICHMOND - AUSTRALIA

1,281,851 yards

440,075 yards

N

E

LAT. 38 0 16
1

09':11 S

LONG. 141° 25' 07':40 E

ELEV. 250 yards

AUSTRALIAN TRANSVERSE MERCATOR PROJECTION, CLARKE SPHEROID

BELT 6, C.M.1410E, F.N.' 1,000,000 YARDS

AUSTRALIA

Haywaad

6 STA. MT. RICHMOND

G REA T

AUSTRALIAN
5cm

BIGHT

-31-
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I-.
STATIO)/:

LOCATED:

ACCESS:

HARKER:

NOUNT \·?ARRNAHBOOL (725)

About 14 miles northeast of"Warrnambool, Victoria.

Take highway east from Warrnambool through the township of
Panmure. The hill "ill be sighted on left side of Highway
about tl-1O miles east of Panmure. A gate" t-lith a cattle stop
leading to a farmhouse will be seen at this point. "A track
leads paSt the farmhouse to the top of the hill. There is a
Forestry hut on this site which can be used by contacting the
Forestry Department in"Warrnambool.

Standard 12 foot high trig marker structure.

GENERAL: Water is available at the farmhouse.
able, which is needed in wet season.
J. "Donohue.

A tractor is" also avail­
The land is owned by Hr.

ELEVATION: 23.1 yards.

.. SKETCH:

,.

See next page •

IATI) PROJ • , CL."Jl,KE 1858 S?::EROID
G~OGRAPHICAL COORDI)iATES Zone 6 r. 'I 161 0

T ?.+-itude I T n~O'; r,,~ 0 I ~."c:,.. I ,t ..... .,.. ... '},

38°18'26'.'61 S \142 0 44 ' 2,5'.'34 E -\ 566,485 yds. 11,275,738 yds.

32-
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STA. MT. WARRNAMBOOL (725) - AUSTRALIA

LAT.

LONG.

ELEV.

38 0 18' 26'.'61 S

142 0 44' 25':34 E

237 yards

N

E

1,275.738

566.485

yards

yards

AUSTRALIAN TRANSVERSE MERCATOR PROJECTION, CLARKE 1858 SPHEROID

ZONE 6. C.M.14'o E; F.N.= 1,000,000 YARDS

..

Ylorrnombool

,.

..

Lookout Tower

Gate

\
WARRNAMBOO /
(7251 .

..Cl
<>'"..~

•

•
AUSTRALIA

5cm

OFFSHORE NAVIGATION, INC.

NEW ORLEA1~Si LA.
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SKETCH: See next page.

GENERAL: Supplies and water can be obtained in the area.

ELEVATION: 602 yards.

,
•

,
~

t
I
I
i

I
!
I
I

I
I

,

I
I
!
I

•

Proceed on road south from Colac through Barongarook,
Gellibrand to Hyelangta. Is accessible by motor vehicle.

Shoran station was located on a reference marker which
was offset 93.54 feet at an azimuth of 103° from Tri-station
Ht. Chapple, and approximately 200 feet west of the Wyelangta
Victoria Post Office. The reference marker is a one-half
inch copper tube set in a-cement block.

About 30 miles south of Colac, Victoria, in village of
Wyelangta. -

MT. CRAPPLE (740)

_The tri-station plaque is set in a cement block with two
one-inch galvanized pipes driven into the ground on-the
east and west sides of the cement block.

ACCESS:

STATIO)!:

LOCATED:

HARKER:

GEOGRAPHICAL COORDD1ATES ATH PROJ. , CLAR.'CE 1858 SPHEROID. BELT "7, C.H. 146°

Latitude Longitude East I North

_ 38° 39' 51'.'15 S 143°27'09'.'00 E 157,494 yards I 1,230,618 yarcs

-34-
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STA. MOUNT CHAPPLE (740)-AUSTRALlA
If

LAl".
LONG.

ELEV.

36°39'51': 15 S
143°27'09':00 E

602 yards

AUSTRALIAN TRANSVERSE MERCATOR PROJECTION, CLARKE 1656 SPHEROID

BELT 6, C.M. 141° E

N =1,230,667 yards

E = 633. 462 yards

BELT 7, C. M. 146° E

N = 1,230,616 ya rds

E = 157.494 yards

, .

Fe rg uson

:flU Lavers

0.

5cm

-35-
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r
STATION:

LOCATED:

ACCESS:

028041

BAYVIEW (710)

On a prominent hill about ten miles west of Geelong, Victoria,
and about seven miles north-northeast of the town of Xoriac.

Local inhabitants of Moriac can give directions. Site can be
reached with a regular vehicle in dry weather.

•

t~RKING: Standard trig marker.

ELEVATION: 232 yards.

SKETCH: See next page.

I ATH PROJ. , CLARKE 1858 SPP.SROID I
GEOGRAPHICAL COORDINATES Zone 7, C.}!. 146° !

') Latitude I Longitude I East I !\orth I
38°09'44'.'06 S 1144012 '08'.'68 E I 227.698 yds. I1.293,255 yds. I
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STA. (7 I0) BAY V I EW
028042

AUSTRALIA

LAT.

LONG.

ELEV.

38° 09' 44':05 S

144° 12' 08':68 E

232 yards

N

E

1,293,255

227,698

yards

yords

AUSTRALIAN TRANSVERSE MERCATOR PROJECTION, CLARKE 1858 SPHEROID

BELT 7, C.M.1450E; F.N.= 1,000,000 YARDS

Form
House

STA. BAYVIEW (710) /i.--

~--Approx. 3 miles --.-J
•

Approx. 3 miles

BP Gas
S!o!ion

~Gencral Store

Princess HiQhwoy

I M!. Morloe,.-_I ,

Approx. I mile

Geelong 12 miles

5em

-37-
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STATION:

LOCATED:

ACCESS:

" " 'J
02804.1

KING ISLAND (712)"

On the southern end of King Island, Tasmania.

Equipment can be flown in to the airport or landed by boat at
Naracoopa. A local trucking contractor, Mr. Reg. Philpot, can
be hired to transport equipment to the station"which is lS"miles
south of Curry and 3 miles north of Grassy on property beIonging
to ~rr. John Lindsa~ telephone Lymwood 212.

MARKER: A 12 foot steel structure.

GENERAL: Mr. Lindsay can be relied on to carry equipment from his house
to station site with his tractor. Water can be obtained at the
farmhouse, and foodstuffs are readily obtainable from Curry.

ELEVATION: 233 yards.

SKETCH: See next page.

,.
".

",

lATH PROJ., CLAR.1(E 1858 SPHEROID
GEOGR.-\PHICAL COORDDlATES B 1 7 C '1 146·et.". "

Latituce I Longitude I East I North
"----:------l--------j

40·02 I 10'!35 S 114f' O_t_'_0_7_~' 0_4_"_E_L.1_2_1_S.:.,_04_S----=.y_"_rc_·S--.!I_l_'0_6_S_,_3_S_0~y_"_r_ci__ls
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STA, (712) KING ISLAND-TASMANIA

1,065,350 yard.

215,045 yards

N

E

LAT. 40° 02' 10':35 S

LONG. 144° 0 I' 07':04 E

ELEV. 233 yards

AUSTRALIAN TRANSVERSE MERCATOR PROJECTION, CLARKE 1858 SPHEROID

BELT 7, C.M.1460E; F.II.~ 1,000,000 YARDS

Alrpart

Curry

,,

KIN G ISLAND

8 ASS

STRAIT

5cm

seAL [ I' 250. 00",

OFFSHORE NAVIGATlON,INC.

NEW ORLEAllS, LA.
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I. SUHHARY

A continuous reflection seismic survey using the

AQUAPULSE system was conducted in the Otway Basin

off the coast of the States of Victoria and South

Australia in Australia, operations commenced on •

September 12, 1968 and were completed on November

15, 1968. The area surveyed was Otway Basin.

IT • GENERAL INFORNATION

A. Con trac tors

The survey was conducted by Western Geophysical

Company of America, 9JJ North La Brea Avenue,

Los Angeles, California, and 69 Berry Street,

North Sydney, New South Wales, Australia.

Positioning control was provided by Offshore

Navigation, Incorporated, 5728 Jefferson

Highway, New Orleans, Louisiana, and 4lJ-4l7

• New South Head Road, Double Bay, New South

Vales, Australia.

B. Base of Operations

Portland, Victoria was used as the base of

operations for the project. Good harbour

facilities and daily air service was available,

and the town provided a good source of supply.

C. 1ieather

The weather provided a continual source of

WESTERN[]
GEOPHYSICAL

1
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harassment to the operation. Over the period

of the project 12 days were lost which were

directly attributed to excessive noise levels

created by rough seas.

D. Surveying Technique

The Shoran direct ranging method was employed

for positioning control. The equipment

included track plotter and digital print out

system. Ten land based stations were used

for the project.

E. Chronology

September 12, 1968 Tied to Docks at Devonport.

September 12, 1968 Changing cable to 21100 meter.

September 15, 1968 Conversion to 2400 meter

cable completed.

September 17, 1968 Oxygen and stores taken on

"

•• a t ~Ie lbourne • Power supply

blew out 75% of all G.A.U.

amplifiers. Sent amplifiers

to the States for repair.

October 10, 1968 First day of production

started shooting on Line ER2}.

November 7, 1968 Converting cable from 2400

meter to 1600 meter.

WESTERNill
GEOPHYSICAL



November 10, 1968

November 15, 1968

Ill. RECORDING OPERATIONS

028(QS

Shot portion of Line ER28

using 1600 meter, 24 group

cable. Discontinued line

due to crayfish pots.

After four days of extreme

weather conditions decision

made to shoot in side of

Rivoli Bay.

A. Survey Vessel: H/V "Western Spruce" - 119 feet

steel hull twin-screw vessel of American registry,

powered by two General Hotors v-16 Harine Diesel

engines, capable of 11 knots cruising speed, and

fitted with two Decca 202 Radar, Raytheon

fathometer, and Apelco ship-to-shore radio.

"

B. Instrumentation

Digital Recorder - SOS 1010, 30-channel, 9-track,

IB~I compatible, EPRCO Preferred, t inch gapless

tape format, binary gain controlled amplifiers.

On-board Display - Raytheon Precision Depth

Recorder, driven by output of trace 22, through

TFA-l amplifier.

Magnetometer - Varian Proton ~Iarine

Magnetometer - ~Iodel v-4937.

3.
WESTERN CB
GEOPHYSICAL.
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C. Detector Cable

A neutrally-buoyant oil-filled streamer cable

equipped with four depth detectors, three special

water break detectors, and 24 seismic detector

groups was used. Each seismic detector group

consisted of )2 crystal geophones in a tapered

noise cancelling array, and were 2)0 feet in

length. Dead sections 100 feet in length

separated each "live" group, giving a group

centre spacing of ))O.feet. Refer to Plate 11.

The streamer cable buoyancy was adjusted to run

at an average depth of 45 feet, and depth was

maintained by eight CONDEP pressure cable depth

controllers, to plus or minus 7 feet. For line

ER28 a 1600 meter cable was used which consisted

of removing the 100 feet "dead" sections thus

providing a group centre spacing of 2)0 feet.

Refer to Plate IIA.

D. Recording Technique

With the AQUAPULSE system, four "guns", in a

rectangular array, were trailed at a depth of

about )0 feet. The gun pulse monitoring system

was used in conjunction with H.P.S Geospace phones

and )00 Hz galvonometers. Tests were made to

ascertain the optimum gas pressure and fill time

ci>

==- ......

4.
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in order to obtain as near as possible a 3.1

gun pulse ratio of the first positive peak

to the second. The pressure decided on was

Oxygen 50 Ibs. sq. in., Propane 20 Ibs. sq. in.

with a fill time of' 1.5 seconds. Under continuous-

tow operations, a metered oxygen/propane mixture

was fired electrically at intervals such that

four pulses per 330 feet, or approximately 64

pulses per mile were produced using the 2400

.meter cable and 3 pulses per 230 feet for the

1600 meter cable.

IV. DATA PRESENTATION

A. Field

A variable density section was made by recording

the output of group 22 on the Ray theon Precision

Depth Recorder. It was found that the vertical to

horizontal exaggeration was about 5 to 1 when

recording single pops. Wiggly trace, read-after-

write monitors were produced by a Dri-l{rite camera

every 8 pulses, or 660 feet. This monitor

displayed data from the 24 seismic data channels,

time break, individual gun pulse signatures, and

direct water arrivals to the three ~~ter break

detectors.

B. Processing

The d igi tal tapes were ai r-shipped to Sydney, to

5.
WESTERN CB
GEOPHYSICAL
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Geophysical Services International for

processing.

V. KEY FIELD PARTY PERSONNEL

A. Esso Standard Oil (Australia) Limited
•

Name Position

R. Stone Client Representatives
A. Martens C~
I. Criss

B. Western Geophysical Company of America

Name

V. Smith

V. Hearon

P. Cooper

K. Dumioody

R. Adams

A. Shirley

Position

Supervisor

Operations Manager

Coordinator

Observer

Gun' Capta in

Instrument Supervisor

C. Offshore Navigation, Incorporated

,. Name

I. Easterbrook

D. Hackenbruck

H. Adams

VI. STATISTICAL SUHNARY

Position

Party Chief

Hob ile Opera tor

Hobi le Opera tor

Line Positions Positions
Occupied

Statute
Hiles

ER2J
ERJ6

* ERJ8
ER15
ERJO

. 1 ­
80 ­

185 ­
JJ9 ­
544

~.
''':.
V

79
184
JJ8
54J
814

6.

79
104
191
2011
271

9.81
IJ.06
19.19
25.56
3J.81

WESTERN m
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Line Positions Positions Statute
Occupied Hiles

ER11 815 - 924 110 13.69
ER40 925 - 1094 170 21.19
ER21 1095 - 1158 611 7.911
ER32 .. 1:1-59 - 1277,

1272A - 1365 213 26.57
ER34 1366 - 1514 1119 18.56
ER13 1515 1684 170 21.19
ER17 1685 - 1761 77 9.56
EH19 1762 - 1850 89 11.06
ER25 1851 - 2011 161 20.06
ER20 2012 - 21411 133 16.56
ER22 1245 - 2296 152 18.94
ER24 2297 - 2479 183 22.81
ER26 2480 - 2629 150 18.69
ER7 2630 - 2809 180 22.44
ER5 2810 - 2972 163 20.31
ER9 2973 - 3064 92 11.411
ER16 3065 - 3157 93 11.56
ER14 3158 - 325 J 96 11.94
ER12 3254 - 3371 118 14.69 .
ER10 3372 - 3495 124 15.44
ER8 3496 - 3609 114 111.19
ER6 3610 - 3687 78 9.69
ER4 3688 - 3783 96 11.94
ER2 3784 - 43113 560 69.94
ER1 43411 - 4576 233 29.06
ER3 4577 - 4991 415 51.81
ER18 4992 - 5076 85 10.56
ER42 5112 - 5328 217 27.06
ER48 5329 - 5468 140 17.44
ER27 5469 - 5606 138 17.19
ER29 5607 - 5848 242 )0.19
ER31 5849 - 5924 76 9. 114
ER)3 5925 - 6094 170 21.19
ER35 6095 - 6146 52 6.44
ER 37 6147 - 6311 165 20.56
ER44 6312 - 66811 )7J 46.56
ER1I9 6685 - 69110 256 31.911
EH1I6 69111 - 7033 93 11.56
ERI17 70311 - 7144 111 13.81
ER45 7145 - 7366 222 27.69
ER1I3 7367 - 7471 105 13.06
ER41 71172 - 7579 108 13.114
ER)9 7580 - 7755 176 21.94
ER56 7756 - 7901 1116 18.19
ER61 7902 - 8026 125 15.56
EH59 8027 - 8170 144 17.94
ER54 8171 - 8326 156 19.411

,
I

WESTERN!]
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Line Positions Positions Statute
Occupied Hi1es

ER57 8327 - 8475 149 18.56
En51 8476 - 8558 83 10.31
ER53 8559 - 86119 91 11.31
ER55 8650 - 8723 74 9.19
ER50 8724 - 881f3 120 14.94
ER28 .... 88114 - 8975 132 - 11.115.

TOTAL: 8933 1109.66

... Chargeable turn around to avoid fishing boat •.

Recoraed with 1600 meter cable.

Note: SP's 5077 - 5111 no good and not charged.

I
•

* Line 38 - Gun Center to Group 24 Center - 870'.

-------------------------WE ST ERN rn
GEOPHYSICAL
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~E.P, 40
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DIAGRAM O'F 7;590 Ft. STREAMER CABLE
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DIAGRAM OF 5290 Ft. STREAMER CABLE
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GENERAL DESCRIPTION and SPECIFICATIONS

APPENDI'(...

028058
DFR-300 BINARY GAIN SEISMIC SYSTEK (HIGH GAIN)

1. General Information

1.0 Function

1.0.0 The DFR-300 Binary Gain Seismic Sy~tem accepts data
directly from the seismic sensors, conditions the data, ahd
causes the conditioned data to be recorded on digital tape.
At the option of the operator, either an analog oscillograph
monitor record can be recorded in the read-after-~lrite mode
concurrently with the digital recording, output from the
amplifiers can be monitored directly, or else selected files
can be played back at some later time.

1.0.1 The basic 9-track format is described in Savit, "A
proposed standard format for nine-track digital tape",
published in Geophysics, v 31, n" 4, 1966.

1.1 Physical Description

1.1.1 The recording system consists of seven sections as
follows:

1. Input and Test Panel
2. Binary-Gain Input Amplifiers
3. Master Control Panel
4. Magnetic Tape Unit
S. Playback Amplifiers
6. Camera
7. Power Converter

• 1~2" Input and Test Panel

1.2.1 Included with the input and test panels a=e bridling
switches, cable leakage and continuity tester, precision
oscillator and attenuator, group selector switch, and voltage
test meter. Test panels include means to terminate the ampli­
fier inputs with a 500 ohm load, a feature used in certain
test procedures.

1.3 Binary-Gain Amplifiers

1.3.1 For each amplifier there is provided a hum balance
circuit, adjustable high-cut, low-cut, and alias filters, and
pre~~plifier-gainand D.C. offset trim pots.
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1.3.2 Amplifier gain is adjus~ed automatically in 6 db steps;
the syste~ always attempts to maintain the signal level between
one-fourth and one-half of full scale. To prevent signal clipping
and distortion, it is urgent to reduce gain if the signal bursts
out above half scale so doWnward gain-ranging may tak~ place on
every alternate scan. At alms sample rate, the attack rate is
3000 db/sec. On the other hand, in the case of a varying data
signal which is crossing zero many times per second, it is apparent
that some of the sample values of the signal would fall below the
one-quarter scale set-point which triggers the gain increase, yet
the signal peaks would be above the trigger level and the existing
gain level should be continued. A means is provided to delay the
gain increase until all samples fall below the trigger level.
This operation is accomplished by examining all samples of a given
channel for a time period which is set by a 3-position release­
rate switch, having the positions, fast, medium, and slow (30, 40,
60 ms, nominal or 200, 150, 100 db/second). The release rate is

.an expression of the speed, in decibels per second, at which an
amplifier is capable of increasing gain to follow a declining
seismic signal. As soon as all samples are below the lower set
point for an examination period, the gain is increased by 6 db
at the next scan. Thus, with a 30 ms examination period, the gain
could be increased 6 db every 30 ms or at a rate of 200 db/sec.
Provision of three release rates permits the operator to select
the one best suited to the data being received.

1.3.3 Each amplifier unit includes ona preamplifier and two
paralleled post-amplifiers. The preamplifier has a gain of 40 for
systems 105 and all systems with serial number 108 and later. The
output of the post-amplifiers. is applied to the system multiplexer
and also to the analog camera when switched to the noise monitor
mode. Of the two post-amplifiers, post-amplifier 1 has snlectable
gains of 1 and 256; post-amplifier 2 has selectable gains of 16
and 4096. The choice of one of the two gains and one of the two
post-amplifiers is a function of the gain-control unit selecting

:.. the partiCUlar amplifier. In the noise monitor mode, the amplifier
gain is forced to X163,840.

1.4 Logic Control Chassis

1.4.1· The Logic Control chassis contains the master control panel
mUltiplexer, buffer amplifier, gain control unit, AID and D/A con­
verters, and control Ijgic. Early gain controls for the amplifiers
are mounted on the master control panel. The tape drive is included
in this chassis unless a 10" tape drive is specified, in which case
the tape is Rounted in a third rack. An optional dual drive is
available for continuous operations.

1.4.2
plexed
fed to

The analog outputs of the amplifier units are time-multi­
by the a~plifier QuIt iplexer , whence each analog signal is
the bu:~er amplifier. The buffer amplifier serves both as

Q
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an impedance matcher between the multiplexer and the AID converter
and as an element of the binary gain amplification scheme. Binary
signals from the control unit select anyone of four buffer-amplifier
gains of 1, 2, 4, or 8. The selected buffer-amplifier gain, combined
with one of the four gains in the post-amplifiers, result in 15
binary gain steps from 1 to 32,768.

1.4.3 The Gain Control Unit originates a 4-bit gain code to
select the g"in of, one of the t",o post amplifiers and to control
the gain of the buffer amplifier. In general, ",hen the analog value
being digitized falls below one-quarter scale, the gain contro,l unit
increases the gain code by 1. Wnen the value exceeds one-half scale,
the gain control unit decrements the gain code by 1. These values
are acquired by decoding the digital outputs of the AID converter.

1.4./1 The Input Control Unit controls ElOl' of, data from the AID
converter, gain control unit, file counter, time counter and other

.sources to the input bus. This unit sequences and formats the data
words into two 8-bii bytes, generates the parity bit, and writes
the data on tape via the tape write unit.

1.4.5 The AID converter is a 14-bit-plus-sign binary converter
with complement output for negative numbers. It is controlled by
a single start line originatf"ng in t21e input control unit. A
trigger pulse on this line for each seismic channel starts the en­
tire conversion sequence. The bit circuits continuously track the
analog s:gnal; then, after a partiCUlar analog signal has settled,
the start s;.gnal initiate's the sequential clanping of the bit
circuits. In this way the precise digital value is achieved very
rapidly by successive approximation. The digital output levels
are applied to the input bus and are also used to control the gain
control units.

1.4.6 The O/A converter accepts the magnitUde bits furnished by
the AID converter as well as the 4-bit gain code from the gain con­
trol unit. It uses both of these--as mantissa and exponent--in a
floating po~nt representation to generate an analog signal with
three significant features: (1) The analog output contains the
full dynamic range of the system in a form capable of representation
on a recording oscillograph. (2) The gain steps that would ordi­
narily be visible when the system moves from one gain code to
another are reMoved. (3) The average value of the analog s~gnal

is normalized by digital and analog AGC, around a manually set pl".y­
back level, so that rapid changes such as burst-outs are readily
visible. The final result is a Camera record on which both the
average signal value and the reflections are clearly visible for

,the entire length of the file. On high-gain models, the gain change
blips can be displayed at the operator's option.
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1.5 Magnetic Tape Unit

1.5.1 The Magnetic Tape Unit is a field tape transport accommoda­
ting 9-track tape, ~-inch wide, on 8~ or 10 inch reels. Direction
of tape motion, startup and shutdown are controlled by the system
control unit on the basis of the 'mode selected; tape speed depends
upon the sampling rate ·selected.

1.5.2 A beginning-of-tape sensor determines when first record­
ing may commence, and the end-of-tape sensor warns of the approach
of the tape end. If the EOT marker is sensed while a file is -being
recorded, recording will continue past the EOT mark until the file
is completed but no further recording Can be done on that reel.
It should be noted that this capability is possible because the EOT
marker is located 65 feet from the actual end of tape. The tape
transport is interlocked with a number of system and transport ccn­
ditions so that it can operate only when all conditions are ready.

1.5.3 Use of the seismic recording system may involve interlaced
recording or playback operations; therefore, a special type of
file protection system is providcd. This over-write protection
uses the electronic detection of data on the tape to inhibit
writing. An advanc2-to-end-of-data control allows the system
operator to automatically reposition the tape at the end of the
previously recorded data. As a result, it is possible to record a
file, replay it or another file, and go ahead with more recording
with no chance of inadvertently over-writing data.

1.5.4 In addition to the electronic data-detector-write-inhibitor,
conventional write-ring protection is provided. This feature
assures the operator that previously recorded data cannot possibly
be damaged. If desired, the erase head and electronic file pro­
tector can be disabled when recording in the continuous forward
mode and, in this case, file protection is available only via the
write-ring file protect •

•
1.5.5 The write logic generates IBM-compatible odd vertical parity
which is recorded on tape along with the data. Parity errors are
displayed by means of indicator-lights; whenever an excess of parity
errors occurs, an audible and visible alarm is activated. The usual
EOF characters are generated automatically after the recording has
been completed; a manual EOF switch is also available.

1.5.6 A special switch is provided to write a block of alII's.
This block, of indefinite length, is used to check skew.

1.6 Playback Amplifiers

1.6.1 Camera displays can be made in playback mode, either read­
after-write during a recording or read only at a later time, or in
noise monitor mode.

\V~£Yi!Ri'J rn
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1.6.2 When the noise-monitor mode is entered, signals are taken
from the output of post-amplifier 2 and are fed to the camera. In
this mode, the gain is forced to X163,840.

1.6.3 In the direct playback mode only the mantissa is displayed
with no reference to the gain code. In this mode the transients
due to. gain changes are readily visible.

1.6.4 Playback AGC capability is partly analog and partly digital.
The digital part removes the transients due to gain changes by bit­
shifting and applies gain control to all channels so that the .maxi­
mum average signal is at a preset level. Differences of amplitude
level between channels are then removed by analog AGC applied to
individual channels. Burstouts are preserved in their true re­
lationship to the signal envelope level at the point where they
occurred. The rate at which the average envelope level is follOl,'ed
in the reconstruction of the signal is adjusted by a three-position
AGC rate switch. In addition to the AGC rate, the level at which
the average envelope is controlled Can also be adjusted. If, for
example, the level is reduced, a relatively large burstout capability
is provided. To prevent the AGC action from forcing the amplifier
to maximum gain when no data signal is present, the AGC preset con­
trol is provided to limit the amount of gain control before trip.

1.6.5 Fixed-gain playbacks can be made by locking out the AGC
action so tha~ the effective gain is set by the preset switch. It
should be noted that if the Preset gain, as set for playback, is
greater than the Early gain, as set for record, all signals will
be automatically bit-shifted by the amount of the difference, but
if the settings are the same,. no bit-shifting will occur. For
certain test purposes it is desirable to make specified bit-shifts
wit~out regard to the early gain setting used at recording time.
To accomplish this end, Unit 105, 108 and later models have been
equipped with a special function switch providing the option of
normal AGC preset, or the capability of shifting the data bits, on

.••.. playback, by specified fixed amounts regardless of the Early gain
setting used during recording.

1.6.6 On playback, the data can be filtered at the option of the
operator. Three-position, high- and low-cut filters are provided,
with provision to switch the filters out if desired.

1.6.7 Many units have a time accumulator. To monitor its function­
ing, the least significant bits of the time word are selected and
displayed_on trace 25 of the camera recording. The signal will
appear as a saw-tooth wave with a period of 2048 ms. The time-word

. display appears on an auxiliary trace.

1.6.8 In addition to the time accumulator display, the time break
event is show~ as follows. At the beginning of the recording, a
DC offset is applied to trace 25. At the moment that the time
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break is sensed, the 'offset is removed
normal in the form of a step funct10n,
break signal must exceed 1/4 scale for

1.7 Camera

and the trace returns to
The amplitude of the time­

this feature to function, o

1.7.1 A multi-trace, direct-writing camera is a permanent part
of the system. Ordinarily, camera input is fed from the read-after­
write heads on the magnetic tape recorder unless the system is in
the noise monitor or tape bypass mode. Camera start may be set to
coincide with either the recording or playback cycles. For test
purposes, the tape Can be bypassed so that incoming signals can be
played directly into the camera.

1.8 Power Converter Unit

1.8.1 The Power Converter Unit converts l2-volt battery power to
thirteen, DC output vo1tages to operate the units of the 1010
system. Five shielded outputs are used where the maintenance of
analog accuracy is critically important. Seven regulated voltages
are used principally for digital purposes. An unregulated voltage
is used for indicators and relays, and the battery voltage is used
directly for motors and heaters.

'1.9 Block Diagram

••

1.9.1 A simplified block diagram is illustrated in Figure 1.

•

J
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2.1 System

Number of inputs

Sample rate

Sample rate accuracy

.Specifications

·0280.64

24 data channels plus 6
auxiliary channels

I, 2, or 4 ms per scan,
switch-selectable

0.01%

System resolution (A-D)

System resolution (D-A)

Data code

Redundancy check

Search capability

Playback AGC control

Voltage required

2.2 Amplifier

Maximum input signal

.' Input impedance
•

Minimum gain

Noise

Cross talk

Harmonic distortion

Automatic gain range,
binary gain amplifiers

Attack rate (@ 1 ms sample rate)

Release rate

15 bits including sign

la bits including sign manually
left shiftable to 84 db

15 bits in 2 bytes,
1'5 complement

Odd vertical parity

Forward and reverse for three­
digit file identification

3 positions: fast, medium,
slow

12 v DC

250 mv zero to peak

500 ohms nominal

32 db

Less than 0.2 ~vp RTI r.m.S.

Greater than 66 db down from
full scale

0.1% from la Hz to 250 Hz

90 db

3000 db/sec.

200, 150, 100 db/sec.
(30, 40, 60 ms delay, nominal)

\VrrSTERN CB
GEOPHYSICAL

5/1/68



r
2.3 Hultiplexer, A;l) converter

Input

Number of inputs

Noise

Coding error

Nagative numbers

Linearity

Slope error

Zero error

Conversion time

2.4 D/A Converter

Code input

Number of bits

Accuracy

2.5 Magnetic Tape Unit

028065

*10 v from seismic amplifier

30

*0.6 mv peak referred to
*10 v peak at input to A-D

~ least significant bit
•

1'8 complement

Better than 0.01%

Bette~ than 0.01%

Better than 0.01%

12 Ils

Binary, l's complement

10 bits, including sign

..
Speeds

Speed tolerance

Direction

Tape width

Recording

Packing density

Tracks

Track spacing

. Tape sensing

20, 40, 80 ips

*2% long term

bi-directional

~, (0.498 ±a.002)

IBM compatible

800 bpi .

9

ASI standard

Photo-reflective IBM compatible;
both BOT and EOT

VJ~ST[!nN rn
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Read direction

File protection

Erase head

Reels

.2.6 Filter Amplitude Response Curves

028066

3 speeds forward, 1 speed
reverse

Electronic and/or write-ring
file protection

8'-1' or 10" compatible with
IBM hubs and snap-off locks

2.6.1 Refer to Figures 2 and 3.
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