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SECTION I

IN'l'ROOUCTION

A marine seis.ic survey was carried out by Geophysical
Service Inc using the "IV Eugene "cDe~tt II in perait areas
T-14, 18, 22P, within the Bass Basin located approximately
100 kas north of Tasmania in Bass Strait, as shown in Figure
1 (Location Map Bass Basin Permits T-14, 18,22P)

The survey commenced ont the 17th November, 1984 and
concluded on the 17th December, 1984.

The survey consisted of 79 lines, totalling 2363.55
kil~tres, as shown in Figure 2 (Line Location Map - 1984 ­
~co Bass Basin Survey).

The data was recorded 60 fold utilizing a GSI manufactured
3600 • multiplex streamer under continuous tow in conjunction
with pneumatic acoustic energy source (airguns). Operations
were generally conducted 24 hours a day.

Recordings were Ilade using a data acquisition unit in
conjunction with a supervisory te~inal, a trace sequential
recorder with three 12.7.. tape transports and a streamer
power panel. Records were made on 12. 71ll/1 I1l89netic tape in 9
trace, 6250 bpi SEG D digital format. (see Section II A.,
Instrtll1lents) .

The ship's location was determined by the use of an ARGO
(primary) or SYUDIS (secondary) positioning systera. (see
section III A., Navigation Discussion).

~ 80th Gravity and Magnetic data were recorded on all lines and
a full discussion is contained within a separate report.

"
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SECTION II

EQUIPIlDn'

A Trace Sequential Recording TSR system was used for seismic
data acquisition. The TSR comprises of a Data Acquisition
Unit, a Supervisory Terllinal, a Data Recording Unit, 3 x
12.1.. telex tranports and a streamer power supply. All data
was recorded in SEG 0 tape fo~t at 6250 bpi.

A complete description of the TSR system is contained in the
following extract froe the system handbook.

Flow diagrams at the end of the discussion sumaarise the
recording sequence and interface with the .ultiplex streamer.

GSl--1OO
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FUNCTIONAL SPECIFICATIONS rOR

THE TRACE SEQUEN'HAL RECORDER (TSR)

1.0 PUlPOSE

\', .

Th. be.ie purpo•• of tba Tr.e. S.qu.oti.l R.eord.r (TSil) i. to .equir•••i.­

.1c data froa a ..riDe .tr....r and to record th••• data on aAcnetlc tape for

.ubuqu.nt proeudna .od int.rpr.t.tioo. .....ong the ..oy funetiona requireel

to parfora the .bova aff.etiv.ly .re tb. followin,:

a Controllina .oel .anitorina .tr.... r op.r.tion.,

a Int.rf.dna .nel iot.r.etio, with oth.r r.lateel ..rine
.yat....

a Proc:... ina. d••ultiplexio, ••nd fonuttina eI.t. prior
to reeordiol.

a D1aplayinl .nd outputting hArel-eopy log. for qu.lity
•••ur.nee purpo••••

a P.rforaiol t •• t .nel eli.lno.tic: function. to verify
prop.r .y.t.. p.rfonuoc:••

Th....nd oth.r funetioo••re .elelr....d io the following .eetion. of th1l

.paeifie.tioo.

TSil will proviela .ev.r.l op.r.tion.l aelv.nta... ov.r eurreot r.c:orelin•

•y.t.... Principal of tbe•• are:
...

(1) I-,rov.eI tap••ffieieney afforel.d by bilh-el.n.ity t.pe r.eorel-
ina .t 6250 byt.. par inch (aPI). EfUdenc:y inc:re.... of •
f.c:tor of approxi••tely four ov.r 1600-!lPI rec:ordera will be
re.llzeel. In .elelition. the Iroup eoel.eI r.c:oreling (GCR) aethoel
u••d .t 6250 IPI provide. i.proveel .rror eletec:tlon .nel c:orrec:­
tion, thu. inere•• ing rec:oreling reli.bility.

(2) Eli.in.tioo of proee•• io. c:enter ele.ultiplex fonuttlng oper.­
tion. a. afforeleel by th1l function oov being h.nelleel by ISll.
Thi. Ir••tly reeluc:e. ioput e.p.c:ity requir•••nt ••

2.0 GENERAL DESCRIPTION

The ov.rall block eli'lrlD of the TSR i ••hown in Figure 3. A. previously I
It.teel. the purpoae of the TSll 11 to perfora all func:tlon. requireel to

Note: V.rtic.l b.r. in out.iel•••rgio. denote lin•• of t.xt c:h.ngeel from
ori,1n.l IPCtif1c'tioD,

E-l Geophysical Service Inc.
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acquire .eiaaie. data fro. a sarine streamer, demultiplex the data, acd

p.rfo~ high-d.n.ity r.cording on ~gn.tic t.p••

u .hoVD in Filur. 3. the TSll cnn.hu of three aaj or 10lic unit. and

•••ociat.d .ncillary d.vic... Th...jor unit••r.:

(l) Tha Sup.rvhor Tano1nal (ST). which contain•• Tl 990 alni­
co.putar. It pro"idea th. oparator int.rfac. to the .y.t_
and p.rforaa".y.tea control/aonitor functionl.".. .

(2) Th. D.ta Acquhition Unit (DAU). which tr.n.al't. co...nd and
control .iln.l. to the .tr.aa.r and r.ceive./di.tribut.1
••i.alc d.t • •• veil a• • t.tu. inforaation fro. ~h••tr....r.

(3) Th. Dat. a.cordinl Unit (DllU). cont.ining ••v.r.l alcro­
co.put.r b•••d contrpll.r.. Th••• p.rfo~ d.t. de.ultipl.x1ag
.nd provide control for the ..gnetic t.pe .nd for the aulti­
pl.xed di.pl.y/clAlr. interf.ce .ubly.te...

,
Sy.tea .rchit.ctur. i. b•••d on .xp.n.ion of the high-.peed

(990 TILINE) frca the Sup.rvhor T.no1nal to the DAU .nd

p.r.ll.l d.t. bul

DRU unitl. All

control and d.t. tranaf.r function. b.twe.n unit••re perfo~ed vi. this

link.

Th. r ••aind.r of thia ••ction provide. additional d.t.il. for th. TSll .,.tea.

2.1 STll£JoKEa DATA SOUllCE

Th. atreaa.r d.ta .ourc y b. aither" a conv.ntion.l .nalog Itreaa.r or •

digital .ultipl.x.d .tr r. 'In dth.r c.... TSR vill g.ner.te n.c•••• ry

c..,...nd .nd control .ignal. fnr tr.n••itt.l to the .tre...er. Convention.l

ItrelAlra vill raturn ..hale .nd .uxili.ry d.t. in .nalog fo~ via • dedi­

c.t.d vir.-p.ir per ch.nnel. Th••ultiplexed .tre.mer will return .ei••ic

.nd .uxiliary d.t••nd It.tu. information in digital .ultiplexed fo~ over •

• ingl. fib.r-optic tr.n••i •• ion ch.nnal.

For conv.ntional .tr....ra. .n.log lign.l enh.nc._nt (filt.ring. aapl1fic.­

tion, .nd ...ltipl.xing) .nd an.log-to-digit.l conv.raion .re perfor.ed by

from on. to four DFS V .n.log .odul... For. typical two-module configur.­

tion••d ••ic tr.c. c.p.city h 56 .t 1-11.11 ...pling or 120 .t 2- or 4-.11

•••pling.

E-3 Geophysical Service Inc.
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III the .ultipl.ex &tre_er, allaloe .ienal procu.ille and cOllveuion are per­

foraed by in-water .treamer electronic aodule. (SEM5). Each StH proce••e. 12

.01laic l1en.lI; current cepacity ia 20 SE!u Dr 240 lItiaaic channeh at a

1-.11 ....ph reta. The dieital outputa of the SEM5 are .ultiplexed Ollto •

fiber-optic data bu. for trall.ai •• ioll to tbe .hip.

(

The 990/10 proce••or alld it. a ••ociatad video di.play tarminal., prillter. and

diak drivu fora the central cOlltrol functioll or Superviaor Termillal of the

TSR .y.teD. The TSR aoftware rull, ullder control of tbe Ey.tea Command Illter­

face (SCI) portioll of the DXIO operatilll .y.tea. Alter the oporetilll ay.t_

b.. bUll illitia11aed, the TER .oftware ..y be .tarted. All acce.. to tho

.oftware ia keyboerd controlled. witb the VDT acrun providille proaptilll for

tbe operator. The firat .creen appearilll i ••i.ilar to tbat ahovn ill Fieure

4. containille • Uat of .yltea cODllalld.. Tut and other c .....nd. ..y be

viewed by elltarille -TEST" on the aupervi.or terminal. Th1l re.ulta in the

di.play ahovn ill Fieur. 4.

, ..
2.2 SUPERVISOR TtRKIKAL

(
'reu ,-"",'t.l ..,..,..
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E-~ G~physjca' Service Inc.
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COlllUnd. Ire ••parated 10to three type.: initializatioo, control, and teltl

debug. Typically, the operator vill firat enter ITSR via the vDT keyboard to

configure and initialize the IYltem. A I.riel of prompting Icreens vill then

app.lr, indicatine operational paramet.rl that ..y be accept.d Dr aodified by

the oparator.

Aftar TSI initialization, the Icraen ahovn ln Figure 4, raappaara, and

", cDGlll&ndl are uI.d to ent.r the record Dr tut/debug .od.. Varloul dlaplays

are available, including aylte. atleul, error., and in th~ aultlplex Icreamer

cu•. ra.. depth data. Hard-copy output la alao availab~. uling ~he syace.. 1
printer.

2.3 DATA ACQUISITION UNIT CDAU)

Th. DAU 11 a Ipecial-purpoa. logic unlt conlilting of 990-size logic cards in

e 17-alot challil.

Th. DAU provide I tha int.rfaca bat....n the TSR and the Itraam.r. Initially,

configuration inforaation froe the Suparvilor Tarminal il conv.rt.d to aerial

co....nd••nd tranl.itted to the .treamar. Th. raturn dati from the Itra_er

are aorted into adaldc chann.la, auxi11ary chann.la, and Itreamer Itatul.

Strea•• r atatul and DAU int.rnal .tatu. are ..de available to the 990/10

coeputar for Itatus dilplaYI and r.PQrt••

The .. lamic data are proc....ll by digital filtatO CDF) in the DAU. The..

filtora prOVide operator-sel.ctable functiona luch as dc offlH re.oval Dr

adcl1tional antla11.. filtering. Se.la.ic e1ata and auxil1ary info .... tion are

then palleel on to the d••ultipl.x .emory.

2.4 DATA RECORDING UNIT (DRU)

Th. DRU il a Ipec1al-purpole logic unit conlhting of 990-typ. cardl in a

17-l1ot cha..il. Tha ..in functionl of the DRU are to (I) receive data from

the DAU, (2) de.ultiplex anel fo .... t thela elata, and (3) output the daca for

recotding and dllplay. The DRU containl leveral Jaicrocomputet-baud con­

troll.rl that perform th.l. functionl.

-

E-5 Geophysical Service Inc.
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2.4.1 OL~LiIPLEX KEHORY UNIT (DHU). The DHU con.ists of • aicroproceslor

controller. _II _.ory ••nd TILllll: interf.ce. The pri_ry function of the

OMU i. to demultiplex the se1l.1c .nd .uxili.ry d.t. received frOll th. OAU.

For. au1tip1ex.d .tr....r ••ultlpl.xed d.t••t • continuou. r.t. of 512,000

bytes per ..cond .re input to the DKU fro. the OAU. ne.ulUpl.x.d d.ta in

butlu of 780.000 bytes per •• cond are output frOll tbe DKU to the "JO.tic

t.pe .ub.yst". These ret.. a..u.. 240 ."ds..ic cb.nnell and 16 auxiliary

ch.nn.l. at a 1-.11 I ..plina rat••

A ..cond function of the DKU i. to provide r ....plina of aultipl.x Itre_.r

d.u if desired. That 11. l-.il .leta fro.. the atr...... r ..y be d.d_t.d to

2- or 4-.il dlta.

•

(

I

,

The OMU utilh.s a _II ...ory containing up to five .eg.byt.. of 1 ....1­

conductor ...ory.. The _.ory 11 foraad fro. one-aeg.byte 990-type _lIOry

,.rdl ••ach capable of random addre•• inc.

A 9900-b•• ed controller (DHUC) viII r.ceive conflluration para..ters fr ... the

Supervisor Terminal u••d in controlliDi addr.s. _nipul.tion. ne.d.d in demul­

tiplexing ae.ory data. OMU .tatul viII be tran.ferred al requir.d.

The Sei ...lc O.ta Interface (501) provldel interfaces between the DKUC .nd the

ext.nded ORU TILINE. The latter sl..ul.tes a .ellOry block on the TILllll: •

..

(

~.4.2 MACNETIC TAPE SUBSYSTEM (HTS). Th. HTS r.c.lv•• d...ultlpl.x.d data

frOll the 501 and record. the infor-tion on ..gnetic tape. The HTS contain.

three _jor co..pon.nu: A COO 990 HTC/125 tape controller. a TELEX 6850

fonutter. and dual Telex 6253 high-.peed. high-denaity _gnetlc tape unlu

I (a third tape driv. i. utillzed as a standby .pare).

The 990 HTC/l25 1& a aicroproce..or based tape controller thet r.ceives

lnitlalhaUon and control '-arametera fro.. either the Superv1l0r T.rminal

990/10 or the ORU 990/5 (paragraph 2.4.3) •. It alia return••tatu. vi. the

extended TILIIll: in the ORU. In response to writ. co.....nd., the tap. con­

troller Icquires header. ..1I..lc, and auxillary data frOll .e.ory and

tranlfera the.. data to the Telex for... tter along vith approprlate control

(

E-6 Geophysical Service Inc.
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dgnals. For re.d co-.ands the direction of d.t. transfer ia revera.d. The

t.pe controll.r .lso provid.s .n output port to the digit.l plotter subsystem

to be .dded l.t.r. I

Th. T.la" t.p. fo....tt.r int.rf.c.s th. t.p. controll.r to

Write d.t••r••ncod.d in Gel (group cod.d r.cording) fo .... t.

th. t.p. unit.

l ••d d.t••r.

'\ • 'l •

cod.d for the t.p. controll.r. Control co...nd••r. convert.d to fh. proper

.otion c~ntrol .ign.la to th. _t.p. driv.s. The fo .... tt.r .lao p.rforwa .rror

det.ction, corr.ction .nd di.gnostic functions.

The dual T.l." t.p. driv.. .r. v.cuu.-coluan, comput.r-typ. tr.n.ports.

Thes. units f ••tur. blgh-d.dit,. recording .t 6250 IPI .nd • conat.nt .peed

of 125 inch.s per s.cond.

2.4.3 990/5 TSIl CONTllOLUIL (CPU). A 990/5 alcrocomputer coordinun

oper.tiona in th. OIlU during r ••l-ti_ op.r.tions (on-Une .hooting). 50_

of th. function. p.rfor-ed .r. d.scrib.d balov.

Initi.Untion p.r...tere .re received from th. 990/10 for diatribution to

the DKUC, SOl, !fTC, .nd SIFT (Syat.m I/F .nd Timing) .. required. St.tus

froa thes. unit. is .lso .cquired .nd reported to the 990/10.

The 990/5 .1.0 control. the HOI logic, informing it which ch.nnel••r. to be

diaplayed, •• g., PCC r.te, initial g.in, g.lvo gdn, .tc. These .re - st.tic

.ign.ls .nd c.n h. ch.nged only by oper.tor request. Th. 990/5 directl,. con­

trola HIli dyn.mic dgnals th.t control c.... r. st.rt/stop, fHe nu..b..:-, .tc.

The 990/5 .onitore th. OKUC for • d.t. re.dy condition signal for ••ch

.ei.alc fU.. \/ben .uch sign~••re d.t.ct.d, th. 990/5 g.ner.tn ••erin
....
of writ. co...nd. to th. !fTC, which .re u••d in transferring the tr.c•

• equential .ei.mic d.ta onto t.pe. Th. 990/5 .lao stores the tr.ce headere

.nd .upplies the•• during the recording proc••••

.nd manipul.t•• the OFS St.rt, Wire Il.st,

The.e aanipul.tions .ffect coordination

The 990/5 controls the SIFT logic

.nd Fi.ld Tiae Ir.ak .ign.l.~

b.tw.en TSIl, CHS, .nd TICEIl.

E-7 Geophysical S.rvice Inc.
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2.4.4 DISP.LAY SUBSYSTDtS. TSR vill provide two t,.pes of d.t. d1oplay,

a.ch h.ndllne • dlff.r.nt op.r.tlon.l r.qulr...nt •• d••crlb.d balow.

(

, ..

I 2.4.4.1 Plotter Sub.r.tau (future dev.lop••nt). The plott.r aub.y.t..

viII provld. hilh-qu.llt,. hard-cop,. di.pl.,.. for quallty a••uranc. .nd

dl.lno.tlc purpn.... In the noraal operational ande, the plott.r vl11

rac.lv. d..ultlpl.x.d dilital ••i.-tc d.t., produclne at.nd.r~ ael.-tc

dlapl.,.a. Th. di.pl.,.a, bov.v.r, viII offar lncr••••d v.r••tlllt,. in dl.pl.,.

and annot.tlon alone vith full 256-trac. c.pablUt,.. It 10 anticlp.t.d that

plottlnl ap••d viII ba at about one-third of raal tl.e. The plotter ..,. al.o

functlon in a non.ei.-tc .ode, a.I., producine Ir.phic., .lph.nu.erlc., .tc.

Th. plott.r .ub.y.ta. vll1 con.lat of thr.e ..jor co.pon.nt.:

Controll.r Int.rfac. (ICI) , an AXF ILSI BSR-IlB barer ODit,

Kod.l 5300 Plott.r.

the l.produce

and a CalCo.p

Th. ICI ia a 9900 -tcroproc.aaor-baaed controll.r. Initialicatlon and

control inforaation ia raceiv.d froe the 990/10 over the TILINl: bu.. Data

..y ba raceivad aith.r froe the TILINl: or via • Unit to th...gnetic tape

controll.r. Th. ICI ia c.p.ble of applylne a fo~ of true-.mplltude-racovery

compenution to data bafore pu.lng it on to the r.ater unit. It alao 1&

cap.ble of org.nltine command••nd d.ta for the r •• ter unlt control.

The RSR-l11 la.tar Onit la a high-apaad, blt-.lic. proc•••or that' g.n.r.t•• a
... .

dllit.l r •• t.r aloO& vith nec•••ary control algnala for drivlng th. plott.r •....
Tha rut.r unit 1& cap.bl. of len.r.Ung atand.rd a.h.lc foraata, alpha-

numerlc., and oth.r graphlc outputa.

Th. CalC...p 5300 1& all alactroatatlc plott.r utilhlng 22-lnch-vid. p.per.

An .l.ctro.tatlc plot laaS. la producad b,. a at.tion.ry wrlt. h.ad contalnlne

tiny at,.ll that writa On the .ovlns papar. J. vhual l ..S. h aub.aqu.ntl,.

d.velop.d aa tha papar p..... throulb a ton.r vber. ink h d.poalt.d on

ch.rlled ar.... The plot re.olutlon 1& 200 dota per lnch horltontall,. and

verUcall,..

E-B G~physical Service Inc.
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2.4.4.2 Multiplexed DlIplay loard (MIll). The MOB perfonal three ..jor

functionl. It providel a multiplexed analog vavefona (Iimilar to the Drs V'.
DA output) that i. dilplayed on an olcillolcope. It providel a lingle-trace

dilplay for the EPC. It allo providel for the ule of a Itandard 64-channel

caaera.

The MOl receivel digital data wordl froe the DKO. It eppliel D/A cooverlion
'\ .. .

to lelected vordl. relult~og in e aultiplexed ana1ng liana1 for dilplay 00 ao

olclUolcope. It elao iOlerta ..rlter pula.. at Ipec1f~ed intervala. lim­

plifyiog chlonel identificltion. It cootroll reproduce glio for real-ti.. or

playback operation.

The aultiplexed analog ligoal il allo lent to the Camera Ioterflce aloog vith

demultipledng addr"",, and Camera control I1gnala. Two lJoI cardl (DFS V

type) demultiplex thil lignal. provtdiog up to 60 data channell to the camera

(EIC-10).

The MOB allO producu a lingle-channel dllplay I1gnal and TI lynC for the

EPC. Any of the 240 data channell or 16 auxiliary channell may be le~ected

for diaplay.

2.5 SYSTEM SOFTWARE

The TSI IYlt.. loftvare provida. three ..in functioo.:...
e It provide. the operator ioterface to the TSI.

e It handlu aU movement of dlta, co.....nd. aod atatul
throughout the .y.te...

• It provide••y.te.. control and coordinatioo.

2.5.1 OPElATOl IMTEUACE. The operator uY. through the 911 VDT key­

board, configure and control the .tr....r. digital filtera. DMU. TSIC, tape

driv.. , and reproduce controller. In eddition. variou. logging and di.play

tult. can be .tarted or .topped. Sy.tem .tatu. may be dllplayed or logged.

Variou. hardvare and .oftvare debug tuk. c.n be initiated. The tape drives

may be operated in a .tlnd-alone ..ode.

E-9 Geophysical Service Inc.
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2.5.2 DATA TL~. Fllure 2-3 .how. the d.t. flow ln the TSR .y.te.. lb.

aoftvart ,ather. data from the CHS, the .treamer, the TSkC and the operator,

ell of whlch 1. u.ed ln bul1dlnl SEC-D foraatted t.pe recordl. In addltlon,

.tatu••nd arror lnforaatlon 1. dllpl.yed. loaged ••nd .ent b.ck to the CHS.

2.5.3 SYSTEK CONTJ.OL AND COORDINATION. Aa .bovn ln Fllure 5, tbe o~ra­

'tor aay eend coaaand. to any of tb••y.t..•• reaot. portlon. to chang. oper.-

,". . tional ..,du. lb. tbree priaary .nd.. of op.ratlon are .acord. Ta.t/ Debul.

and Inltlall.e. In tha racord and. the TSIC (990/5) 1. In,control of the aer­

natlc tap. drlv.. aod all co_ndl to tbe t.pe controller orillnata .t tb.

TSRC. In additlon. tbe TSllC controla tb. racordlng .equenca. .endlo& tb.

vire bla.t allnal" to the TII'ER, upd.tlnl trac. b.ad.ra. and .endlng .tatul

b.ck to the aupervi.ory t~ratnal.

(

-

I

I

In record _de tb••uperv1&or teratnal h re.ponaible for future upcl.t1nl

lener.l and extanded beader•• di.pl.yinl .t.tu. to tbe op.rator, and a.nd1na

data to the CMS. In tb. futur•• lt vill .1.0 control the plotter.

In the t.at -.l•• tb••upervl.or taratnal cootrola tbe tap. drlv.. dlr.ctly

tbrouF~ It. TILINE P.ripheral Control Space.

2.5.4 SOFl\IAllE OICANIZATION. The TS••oftver. 10 a ..rh. of prograas

d.lllned to run und.r the Sylte. Control Interface (SCI) portion of the DXIO

op.ratina .y.te.. Th. oper.t~ ex.cute. DXIO SCI proc.dur•• to lnltlat. the

TSI prolr.... All tbe lSI prolr r. linked vith a coamon .r•• that con-

taiJl••yor ....-vtd. p.r t.r.. Th lntiaUution p.r..... t.ra .re ••ved .t

tb••nd of • TSIl ion .nd r .. tored vhen execution 1& r ••UIled. The

op.rator aay then _d1ly the configuration of the .yate.. or chang. def.ult

'p.r...eter. to .uit the current eltu.tion.

After tbe ay.tea 1& lnitlalind. .everal ta.k. aay be .tarted and rllD ln

parall.l. For ex...ple. the 'd1&p1&y and .rror 10Uini tuk...y be run vith

the reCordlt11 ta.k to Itve the op.rator updated .y.t.... t.tu. ln real ti....

To chanle r.cordinl para.eter•• the recording t ••k ..u.t be halted.

(

(
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All 990/10 .oftvaro viii be vrltten In TI ' ••cal, whl1e TSRC .oftvare viii bl

developod u.inC Micro 'roce••or 'a.c.l. The TSRC .oftv.re 1. downloaded from

the 990/10 at .ystem lnltl.1lzatlon tl.e.

}
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2.6 T'CPICAL O'EV.TlIlC SEQI1EJlCE

Thl••octloo proaoot. a typical on-lloo opor.tloc .equinci vitb roforooce to

thl block d1acraa of F1cure 3 a~d tho .ystea t1aioc dlacraa of Fl.uro 6.

It 1. a ••uald tbat tbo proporl,. lnltiallzod .y.tl. 10 00 11ne, ahootlnc, aOd

b.. arrivod at Shotpolnt II of F1curo 6. Thl dl.eu.ilon rof era to thl

IVlnt. lobelod ono tbrouch flvo In Flcuro 6.

Tiao <D
AI .hotpolnt II h ro.chod, 0lS .t.rta thl rlcord1nC .0qulncl

by .0nlret1Dc Drs START. Thl 990/S TSR controller detlct. thl

START and comaand. the SIFT 10C1c to output • Vlre Ila.t (VI) rll.,.

clo.ure to tho TICER dr-cun controlllr. TICER, detlctinc thl VI

clo.url, .tart. tho dr-cun Ur1ne .Iq·uance .nd returns a Field

T1.. Irl.k (FTI) .1enal to TSR. (Only. fov ailll.acond. ooraell,.

Il.p.o botveln th..1 IVlnta.) TSR than dltect. the nl .1coal,

whlch 1. u.ed a. the U .. uro r.feranca for tb••hot, and ca.­

••nca. .11 .ctio... requlred to procl.. .nd record d.ta for ahot­

polnt II.

"-
Vb.n PTI 1. detectad, tba DHll Controll.r davalop. • dal.,.ld

tl.. bra.k (DLYDTI). Thl. tl.. br.ak t.ka. lnto account (1) .,..t..

.... prop.caUon dal.y. On tba ordar of 7 .111hacond••nd (2) dela,.od

rocordlnc dol.y. th.t the .,..t.m oper.tor aa,. Inter.

At DLYDTI, tb. DKUC beCh. to .toro dota for S, II In tho

d....ltlpl.x .e.ory. Rote that at thl .... tl.. thl IlKUC 1••1.0

outputtlnC S, 11-1 d.ta to the aasnatlc t.p. aub.,.uem, whicb la

undlr control of the 990/5.

,4

(

(

(
.1

.-
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Durinl thil tise, the 990/10 perforaa vlriou. bookkeepinl

function. I. follow.:

• ADL trlnlferrina with CHS.

• Opdatina of tbe lenerd beader and reedy notification
of tbe 990/5.

a Opdatina plotter annotation.

~ ...

When tbe lalt data fro- SP H-l have been recorded on tape. tbe

990/5 inforas tbe 990/10 tbat and-of-recordina hal occurred and

Itatul il tranlferred~ The 990/10 then co-aand. the plotter

lub.Ylt .. to dilpley the next file. which viII be SP H.

The 990/5 next cOlllll&ndl the KTC to record the lenerd header

record for SP H. and the ulnetic tape lublylta acquire. the

beader data fro, 990/10 .e.ory for recordilli' The 990/5 updatea

the trace header. to be uled with SP H aeillic data.

Ti.e G)
When the DHUC hal atored the de.ired a.ount of data. a ILADY­

TO-RECORD lilnal il eent to the SOl. The SOl then belinl acquirinl

de.ultiplexed data for the firlt trace record fro. the DHUC. inter-...
ruptina the 990/5 to infor- it that date are ready.

The 990/5 now cOlllll&nd. the KTC to recordctbe firlt trace rec­

ord on tape. The HTC then acquirea and recorda a 20-byte trace

header fro. 990/5 .e.ory before acquir1ul and recordinl the trace

data fro- the OHUC via the SOl. When the trace record i. co.plete,

tbe HTC report I atatul to the 990/5. Th1l cycle 11 repeated for

eac.h trace.

(

(

AI the HTC output.

.endl.deta to the RCI.

. plott"inl SP N data.)

trace data to the tape for-atter, it allo

(The latter i. initialized in advlnce for

The RCI appliel true-a.plitude-recovery
(

E-lll Geophysical Service Inc.
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co.penuUon nn the data, then aenda 1t on to the ruter unit and

electroltatic plotter.

!nd-of-record1nl occura for SP H, and the 990/S reportl atatua

to tbe 990/10. The 990/10 co__nda .Cl to acquire annotat10n fnr

the plot. The .Cl readl annotat10n fro. 990/10 ...ory and lenda 1t

to the ..ater.
,

The plotter aubeyar~. co.pletae the SP H aeil.ic plot, and ch.

ICI reporta atatua to the 990/10.

F

3.0 SYSTEK PEUOlUWlCE

This ucUon containa a .are detaUed ducription of the perforunce charac­

teriatica of the Traca Sequential lecorder.

3.1 I.EUTlONSHlP TO OTllEI SYSTEMS. Fisure 7, Uluatratu the rela­

tionahip of TSI to other porciona of ch...r1ne ayatem. TSI coordinat •• vith

CHS and vith the TICEI to dev~lop d.aired ahotpoint aequence. The CHS con­

troh the nlvigltion function. vhUe the TICEI ..nag.. ch. air-.sun array.

TSR ~.t al.o control atreaaer~unct10na of receiving and recording data •

....
3.1.1 STl.EAHEI DATA SOURCES. TSI viII interface to either a conven-

tional atreamer (via DFS V analog aodulea> or to the Multiplex Streamer. In

the conventional c.... a lIIXiau.. of four analog ..odules uy be utilized.

This li.1ta ae1a.ic channel aampling capacity to S6 at 1-.11 and 240 at 2- or

4-aU aampl1ng rates. For Multiplex Streamer, the current channel capacity

La 240 at a I-aU u ..ple rate •.

For either atreamer type TSI viII tranaait co....nd. for configuration and con­

trol purpoaes. Sehlll1c data, atatu. infonut10n. and various auxiliary data

v111 be received froa the atrea..er for appropriate di.poaltion.

E-15
Geophysical S.rvic. Inc.
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•Multiplt.td Streamer only.

7. TSR Interfaclna

I 3.1.2

with

SHOT CONTROL. TSR retalna the conventional Drs type -handshaking"

the rut of the Iyate. and also provides addiUonal capabUities for

.ore verlatillty In ahot con~ol.

-or
ror distance-based abooting, the 11ne control co.putar inues. DFS Stare at

the shotpoint. DFS Stare 11 received by TSR either as a relay closure or a.
a coamand via an llA link. TSR re.ponds with a Ylre Ila.t, which is r.ceive~

b:r the TICER air-gun controller. TICER returnl a TiM lreak and iniUatu

gun firing. For Multiplex Streaacr operation, the Ti.e Ir.ak .uat be aychro­

nbed to the Start-of-Scan pulse, which occun at a l-.ilHucond interval

and 11 derived fro. the data la.pling interval in the atruller. For tho

conventional Itrea.er, data sa.pHng 11 effectively Iynchronired with Ti...

lrealt.

E-l6 Geophysical Service Inc.
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Each of the above control 81gnall - DFS Start, \lire Blut, and Tiae Bre&k ­

aay alia be lenn.ted or 81lOUlIted by TSR under internal loftvan control.

Such 81aulaUonl l110v TSR to (l) perfone aanual or tiae-interval Ihooting

and (2) iaple_nt telt Ind dilrnoltic tunctionl.

TSI ..y IlIa report ItltUI at the Ihot control lilnlll to other IYlt... over

EU datI l101tl.
'\ .~ .

3.1.3 AUTOKATIC DATA LOGGINC. Currlntly, clrt81n datI Irl trlndlrred

bat_en CKS Ind the DFS tor racordiD& by the reapective "Inetic tape unitl,

Ind thb clpabiUty 18 ratained by the TSII.. Shotpoint nuaber, dlte, vater,
depth, and U_ are tranlterrad frOD the Une control Iyatea to TSR for

recordiD& on thl ..1&l&1c tlpe. Sehaic reel nWlber, record nuaber, Ind

delayed recordiD& ti_ are-trlnll&1tted frOG TSR to the CHS tape.

3.1.4 ST1l£AHER TRACXINC DATA. For both the convenUonal and dili tal

atrea_re, STS III direct& control in the inter;-ogation and ecquhition o(

cnepall Ind Itreamer depth dlta. For the aultiplex Itr.amer, depth data troa

the SEHa are available to the operator through the TSR. The data aay alIa be

logged on the IYltea printer.

...

3.2 HODES oT OPERATIONS ..
Thil lection delcrihal the aDdel at operation lelectable by the Iy"tea

.".
operator Yia ..nu. pre.ented by the YOT.

3.2.1 INITIALIZATION HOOE. Ilhen the 'yltea h atnted, the previoualy

defined operational para_tera are read froa • dis1<. tUe, and the .yatea h

initialized to it. toneer .t.te. To aDdify or update the .y.tem, one or more

of the initialization progr....hould be run. The progr... include:

• Sy.tea contiguretion

• Select .trel..r type

• Set DAD tiltlr.

E-17 Geophysical Service Inc.
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• C.neral raeordlnl parametera (lenlth of recorda,

nuabar of channel•• ate.)

a aeproduea Onlt eonfiluratlon.

F

(

, -

I

I

I

3.2.2 RECOlD MODE. Vban raeord ~a ia antarad. tba .oftvara ehaeka for

propar InlUal1uUo... than atta~te to dovnload and/or •• tablbh e-..iea­

tio... with tbe eonfilured deviea.. If aueeaaaful. a vait .oda i. antarad in

whleh tba oparator ..y tar e_nd. to nart or .top 10111nl. ehallla .u..-
play•• ate. At tha ti... tha 990 11va. eontrol of tha tapa raeordar. to

tha Tsac for tha duratio.. of the raeordilll eyela.

au tha next axtarnal Syata. ,tart ailnal. the actual raeordlnl .aquanea t&k••

place. I>urlll1 reeordlll1. the .oftvare read. ADL data frOD tha QtS ay.t...

and bund. the SEC-D tape hudere. The TSRC in the ..anU.e handlea the

.• yatea tiailll .ilnda and direeta the tepe unite to write when date bee....

evailable. If tha naxt .hot b to be dbplayed on tha ee.ara, e .....nd. ara

unt to the lIDl to .eleet channels for dbplay. dbplay fna nueber ....d

.tart the eaaara.

3.2.3 TEST HODE. All debulllnl and ayate. tutlnl operaUon. are done

In tut .ode. In additlon, the follov11l1 tape operatlon. are avanable to

the operator In ta.t .ode.

(

Raeord EOF •
..

Thh eo......nd eauaa. an and-of-fila raeord to be
....

reeordad on tapa.

3.2.3.2 Read Next File. Execution of thb eoamand eau.e. the naxt tape

file to be read. noraally eon.1&tlll1 of a beadar record and all a••oelatad

trace data bloeka (daaultiple.ed trace aequential record.). The operator ..y

elaet that the data auto_rieally be tra...aittad to tha reproduce .ub.y.t ...

for dhplay.

(
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3.2.3.3 Sa.reb T.pe. Th18 command .Uov. the operator to perfona • t.pe

.e.rch in one of the following ..nner.:

• Se.rch for de.ired file number.

• Se.rch forward or rever•• N file ••

• Se.rch for l •• t fila on t.p••

...

'\ '. . 3.2.3.4 I.evind. CAu••• th. t.pe to rewind. I..wind ti.. 18 .pproxi..t.ly

60 ••cond. for • full 2400-foot reel.

3.2.3.5 Decode. En.bl.. the oper.tor to obt.in • "pratty print" decoding

of the SEC-O t.p. h••der••

In tnt .ode the 990/10 h•• the option of controlling .nd perfonalng .xt.n­

.ive tuting to verify .,.at.. oper.tion. Individu.l controU.ra ..y be

cOUl&nded to pertone .elf tuta end report .t.tu.. Communic.tlon links .re

checked .nd peripher.l device. exerci.ed to en.ure proper oper.tion.

HAn,. of the .t.nd.rd teat function. provid.d in current field .y.te...re I
.v.il.ble. A t.pe byp••• .cde for proce•• ing d.t. through the .yst.. without

recordlng on t.pe h•• been provided.

3.3 INPUT CHARACTERISTICS

The input d.t. h.ndling c.p.MUtin

ae~ion. O.t. con.18t of two typu:

inputa.

of the .,..te...re de.cribed in th1l

••18ll1c d.t. .nd v.riou. .uxili.ry

3.3.1 SEISHIC CHANNEL CAPACITY. Sei.mic d.t. •• rec.ived fro.. the

.tre.... r .re in • digit.l, aultiplned fonaat. An.log .ignal procuslng 11

performed extern.l to the TSR .y.tea.

E-19

,
I

3.3.1.1 Multiplex Str....er Ch.nnel

providu up to 240 ch.nnela ....pled

electronic ...dule. (SEHA) in the

C.p.city. The Multiplex Str er

.t • l-ailli.econd r.te. Stre r

.trelller· e.ch provide .n.log .ign.l
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proc... lng .nd .dl11 tal conv.ralon for 12 ch.nn.lI; 20 SEM.I uy be .cc.....

_dat.d curr.ntly.

..

(

3.3.1.2 Conv.ntlonal Stre.... Capadty. Sabaic d.t••r. receiv.d fro•

~'..

Drs v • Ilalol _dulu that perfora .nalol -tl"al procualll1 .nd dll1tal

c.oDver.1oD. Channal c.pac1ty 1& •• follow.:

1 lox 1 lox 1 lox 2 lox 2 lox 2 lox
1 ...c 2 ...c 4 ...c 1 ••ee 2 ...c 4 ...c

Maxl.we ch.nn.l c.p.c1ty

M.xl.we ch.nn.l./box

28

28

S6

S6

60

60

S6

28

120

60

120

60

3.3.2.1 Mult1pl.x Str....r Auxil1.ry Ch.nn.l. (futur. .ddltlon). A

c.padty of up to 13 .n.lol .udU• ..,. 1nputs vill be proc....d .nd recorded

utUiz1nl the on-bo.rd .quiv.lent of • nreper .Iectronic. aodule. Th ..

• re Type 1 .nd Typ. 2 1nputs a. deocribed on the follovilll pal.. The ...

type of l81n function, dth.. IFP or f1ud lalo, vill be .ppU.d to all

.nalol 1nputs.

,
I

3.3.2 AUXILUl.Y CHANNELS

(

I
I,

S.veral dilit1ted audU• ..,. 1nputs viii aleo be recdved frOOl the .tr..... r

and proc......d a. d••crib..d 1n the folloviOi p.r.lr.ph••

..
3.3.2.1.1 Typ. 1 An.lol. Elev.1l input. viii be proY1d.d, all of whlch viii....
reedv.. th....... il"al procua1ll1. both .nalol .nd dil1tal, .. th.. a.baic

data ch.nn..l.. Typical 1nput. viii be a. follow.:

• _.ference Oac11lator - a c.libr.tion .1In.l for
Doi.e ....urement. etc.

• Air-Cun Arr.y Hydrophone

• Air-Cun rar-F1eld Ke••ureaent 5y.t..

3.3.2.1.2 Type 2 Analol' Two input ch.nnele vill be provid.d th.t bypa..

th.. atand.rd low-cut .nd high-cut analol fllt .. ra in the SDi .nd aho bypass

(
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the digital filter functionl. Digital dellyl vill be provided for proper

time alignment with the leilalc dati. Typical input. will be a. follow.:

a Air-Cun Shuttle Signal

a Stratch.d Ti.. Ir.ak

3.3.2.1.3 Vat.r Ir.ak.. Up to threa dilital ..atar braak ailnala fro. tha

,". . erre...r will be recordable. Thea•• ignala will bypa.. the dlgital filtarl.

Proper dalay. will be provid.d.

3.3.2.1.4 Stre...r Baadinl and D.pth. Each S!M 11 capable of .upplying

digiti.ad data fro. an a.lociat.d h.ading lanlor (compa.l> and a d.pth

."n.or. Th... data are not recorded on .ehalc tape but are tran.!.rred to

the Strea.. r Trackinl SYlt"'; for procua1ng. Depth data will alao be pro­

c....d by the "y"U. 990 and vill b. capable of b.ing d1lplay.d on the VDT

and/or 101g.d by the print.r.

3.3.2.2 Conv.ntional Streamer Auxiliary Chann.la. . For the conventional

.tr....r, initial d.u acquhition functionl ar. perfonaed by DFS V analog

.odul.... Tvo Itandard auxiUary channela and the auxiliary circulu, a;

de.cribed in the following table. vl11 be availabla.

,

I

Fr.qu.ncy aelponle Standard:
O.S-uec option:

Auxiliary Chann.l

Cain:

DC Ofhet:

Crollf.ed I.olation:

...
Characterlltlca

Unity (20 ), 0 dl

1.24 to 338 liz
2.48 to 723 liz

80 dl batween any two channell,
fe.ding ona chanoal ouly

.)

3.3.2.2.1 Auxiliary Circuit ·Character1lticl. Sp.cial auxillary c1rculu.

which at option ..y connect to an auxiUary channel (vithln the above con­

Itralntl>, vill include the follovlng:
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• Shotpoint S.i, (up-hoI.) Amplifi.r: Maxi.us cain i' 34 dl; cain

i' variad by an internal poteDtioaet.r. Squ~lch delays are vari­
able fro. ~O to 400 ...c or no aquelch.

(

'\ ., .

I

• Fr.quency lefer.nc.: 4 cryatal clock independ.nt of ay'tem t~

inc provide, ~O or 25 Hz, vhich aay CODnect to an auxiliary chan­
Del and/or directly to a Cal..o aa a check 00 ayat .. tia1nC; 60
and SO Hz are also provid.d for adju'tinc the notch filter. Fre­
quency accuracy i' *O.OO~ percent. AD external a.lect av1tch i.
provided; noraal operatioD 00 IEF.

• Ti.. Ireak LaDcthened: Store, the bl.,ter ti.. break on • eapac­
itor vhich holda a charce lonc enouch to ...ure diCi tizi... and
racordinc. Either polarity 1a .veilable throuch aD iDternal ad­
ju,t_Dt.

• Auxiliary Data Filter: 4 filter chanD.l vhich duplic.tes data
channel re'pon.e.

3.3.3 INPUT DATA FORMATS. The .ystea accepta the different input

nuaeric foraata frooa the tvo types of atr....ra and providu the proper

output foraat for the aalDetic tap. records.
(

Multiplex Streaser Input Forset

• Amplitud•

NWlbar of lita:

Nuaber syst..:

KSI: 4096 av

LSI: 2 a"

13 (includinC .iCn)

Sicned binary

..
• Cain

Nuab.r of bits: 4-bit c.in ranciDC ..plifier exponent +
l-bit dual csin ..plifi.r exponent

M.thod of csin control: binary floatine point

Kaxiau. I.in: 84 dB
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3.3.3.2 Convention.l Stre.mer Input Format

'\., .

•

•

AapUtud•

NllIIbar of bito:

NllIIb.r .y.t..:

IISI: 4096 av

'LSI: 0.5 av

C.in

NllIIbar of bita:

M.thod of lain

Kaxi_ G.in:

15 (includinl .iln)

Two'. coapl_nOt

3-bit I.in r.nlinl amplifi.r .xpon.nt of four

control: qu.t.rn.ry flo.tinl point

84 dB

EXPAIISION OF IllPUT CAPACITY. An .ffort h.. been _d. ln .11

d•• ign ph•••• of thi. prograa to .llow for .xp.n.ion of .yatem input c.p.city

•• future r.quir.ment. dict.te.

PRE-RECORD PROCESSING

Th1& ••ction ....... rhe. v.riou. proce.. ing function. tbat aay be appli.d to

the .tr.... r d.ta bafor. th.y .re record.d on _gn.tic t.pe.

3.4.1 DIGITAL FILTERS.

the folloWing function.:

The DAU cont.in. digital filten that p.rfol"lll

I

3t4.1.1 DC Off.et Reaoval. Off.et i. removed froa the data in tvo .tages.

either or both of which are en.bled or bypaued by the operator. The fint

offan filter oper.tion removes DC offnt of the analog I&Ultlplexer. IFP

....pllU.r••nd ADC. Th1& 1& done by pa.. ing offaet measure"enta froa the

.treaaer through digital high-cut filtera and then aubtr.cting flltered

offnt valu.. from the dat.. The offan filt.r haa • time conatant of 01024

ailliaecond.; cutoff fr.qu.ncy i. 0.155 8%.

The ncond filter oper.tion remove DC offaeta of circuitry prior to the

.nalog multiplexer. Th1a 1& accompUahed by pauing .ach trace through a

digital lov-cut filter. The time con.t.nt of then filters 1& .lso 1024

aillia.cond.; cutoff i. 0.155 Hz.

\
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I

I

3,' .1.2 Anthl1uing FUun. For the Multiplex Streamer. aoalog aehmic

data are pa.. ed through 1-.,.11 aoalog aothl1uing Ulcers in the St!l£ prior

to ...pling aDd aoalog-to-digital eooverdoo. (S..pl1og occurs .t • 1-.11

rau.) Further digital fUteriDi 11 perfoB&d 111 the DAU U the d.te .ra to

be r ....pled prior to recorc!iDl' Dp to eight dUfereot digital fUtera .ra

.v.n.ble for operator .electioo. Each h • 4.5-poiot eoovolutioo oper.tor.

Curr.otly, 1-, ~ • .5-, 2-, 3-, .od 4-.11 filter••re .v.il.ble. There i. &l.o

e unit iapul.e filter to provide .0 effective byp••••

I Anthl1.. iog fUter. .re p.rtitiooed to oper.te 00 bloelt. of 60 .ei.aic

channel•••ch with aultiple ...pl1llg r.tn pouible. For ex.mple, .t!'e fir.t

60 eh.onela aight be p....d· through 1-.11 fUt.n whUe the follcw1og 180

ch.nnel. r.c.iv. 2-.11 filteriDi.

For the eonveotional .tre...er. the .ei.mic denal. aay be p.ued through 1-,

2-, or 4-ail en.log, eoti.li•• ing filter. ill the DFS V .n.log aodules. The

digit.l .nti.li.s filters are ooraally bypassed.
(

.,
~

I

I

I

3.'.1.3 Tr.ee Sumaing. A .trdght tr.ee .umaiog function h .ppl1ed to

reduce the quantity of reeorded data. Two or four eOllseeutive tr.ces ere

awaJMd.

3.' .1.' Noraal1ution. The digital fU t.ra oonsal1u output v.lue. by

--perlot'1Uog double left .hUts on the aanti..a aDd by incrementiog the eor-...
respondillg quaternary gdo expoo.nt. Thi. h done uotU (l) either or both

of the two aOlt dgnif1e.ot bits differ with the .~go bit, (2) the Ilext four

bitl all differ with the .igo bit, Ot (3) the exponellt. re.chel maximum v.lue.

3.'.2 lltSAKPLlNC. ODe-ail .&lIlpled data from the .tre&lller is dedaated

to 2- or 4-.11 data belore recordiog., Agaio. aultiple ....pling i. aceom­

and.ted in bloelt. of 60 eh.nnell _ 60 ehannel. at 1 ail and 180 ch.nnels et 2

.ils. for ex...ple.

(
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3.4.3 DEHI11.TIPLEXING. A _jar function of the TSR 1& to record .eh..ic

data on IUcnetic tape in de..ultip1oxed or trace .equential fOnll. The de..ul­

tip10xing operation utiliz.. • larce .011d-lrat.....ory. KaximUII record

10nCth 1& a function of the ..aunt of ..u ...ory in the .y..e... • ...p1o

rate•• and number of ch.nnell ...hoWD in paracr.ph 3.3.1.2.

-

\ '.. 3.5 MAGNETIC TAPE SUBSYSTEM CHARACTERISTICS

The _cnetic tap. recordinc .ub.ylt•• reprelent. a conoiderabla departure

from concepti ..played in previoul .eilmic field .ylte... The tape uni: i. a

hilh-Ipeed vacuu..-coluan unit u.ing hich-denlity recording .. thodl. Tape

.peed 1& cODltant, not varie4 al a function of .yltea configuration. Th1&

1& affected by bufferiDg a co..plete record in the demultiplexing .....ory and

then high-rate outputting to tape. SEG D foraat, a relatively na" and very

flexible foraat, 1& utilized. The.. and other baoic characteristics are

prelented in thil .ection.

3.5.1 MAGNETIC TAPE UNIT, FORMATTER. AND CONTROLLER. The IUgnetic tape

lublYltea contains dual Telex Kadel 6253 tape drivel (a third driv.. _y be

uled al a Itandby Ipare), a T.. lex Hodel 6850 FOnllatt .. r, and a COD Hodel 990

HTC/125 controller. Thi. hard.,are operatel al a conventional computer-driver.

tape lublYltem iDterfacing to the 990 TILINE bUI. !lasic .pecificationl are

ao follow.:

Type of tapa: 0.5 tnch

Number of track.: 9

Speed: 125 ip.

Recording denlity: 6250 bpi

Data rate: 781,250 bytel/lec, no..inal

R..cording ... thod: Group-coded recording (OCR)

Autoload: Standard for 10-inch reell

Rewind ti... : 60 .econdl

Auto_tic loadinl
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3.5.2 TAPE FO~~T

3.5.2.1 lulc SEC-D Fonaat. Data 1& recordad on "'Cnetlc cap. ln de­

multlpl ...d fOnl In StC-D fonut. leo fonuc allows creat flexlbillcy In

recordln& by pana1tcln&, for aXaDple, aultlple aaDplln& lncarval. and dyuam1c

ehana.' in recordlUi p.r... tarl eueh .1 •••pl. interval or fllterl. "caul.

of bul1c-1n flexlbl11cy, StC-D appeara cOGplax at f1rat lnap.cclon. BO\l&var,

1'n cyplcal app11catlona leo uee 1& falrly atral&htforvard. a. cba follov1.na

". . a"aDple lndl cat...

Auuae a ay.ua vicb four auxillary channeh (all vich. che .... racordlnc

"ara_ura), 240 eehalc channel a (dlceo), and 2-ailUeecoDd aaapUn& on all

channel. v1ch 6-aacond racorda. The baslc fonuta for the beader racord and
•for cha d..ultlpla"ad data blocka are ahoVD ln Appendix 4 - SEG-D Tape Format.

For the beader record, the leneral header ia alanar to SEC-a, containing

f 11e nUllber, fonut code, leneral connanes. ate. It 11 followed by one or

aore .can type headers. In our e"a.ple, vith no "araDeter chances durlnl the

record, there viII be one acan type header. The a~n type header ln turn con­

uins one or aore channel eet headers aach of vhlch dncribe the recordinl

paraaeUu of a channel aet, a Iroup of channel. vith ldantical racordlng

paraaeura. In thit exaaple there vill be tvo channel aet headera. one for

aux11iaries and one for ad.alc channell. The channel .ee h.aders are fol­

lowed by a number of 32-byte fields describing aampling .kev, thus completlng

the acan type header. Excended header and e"ternal header fielda can chen be

added as appropriate. The ..~up of our exa.ple header racord ia a. follows:

(

(

...General beader

Scan type haader

Auxiliary channel aet

Seiaalc channel aeta

Suple akav

Total beader, record

32 byt..

32 byt..

32 byt..

256 bytea (244 uaed)

352 bytes + extendad and axtarnal headara

The da.ultiple"ad data blocka then follov the header. Each data block con­

alaeo of a 20-byte headar followed by, ln our exalllple. 6 ..conds of 2-m11

data for a alngla channel. The flrat four blocka contain aux111ary data.

The.e ara followed by 240 block. of .elalllic traca •• (
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3.5.2.2 Nu••ric Data ~.pr•••ntation.

2-byt. quaternary upon.nt output fonut

Initially TSR provided only the

with 16-b1t dau vord •••hove 1n

(

.. "..

T.ble III-I. How.ver, the requ1r•••nt for .chiev1ng the 2-1/2-byt. b1n.ry

!Upon.nt or 20-b1t fonut 1nvolv.. 1ncreasing the vord Iencth 10 the daoult1­

pbx .... ...ory fro. the current 16 h1u to 20 biu. Thi. h consid.r.d •

future enh.nce..nt, .nd T.ble 111-2 Ulu.tratea the 20-b1t vord .nd 1t. b1t

vdChra. Kore derdled de.cripUona of SEG-D foraara ..y be found 1n the

bookl.t DiC1taI T'pe St.nd.rd••••il.ble froe the SEG •

T.ble 111-1

2-lyt. Qu.tern.ry Exponent Dat. ~ecord1nc Keihod

o

.'
1 """ .....""Y ni'Pi."­
... n<9nIlac --

n.. follow;", al.Rn<td "'" l6-biI _ iIld "'"
connpond..... b. WlI'hu.

I" ) s 6

s-,;". Iti, -<Onr • _,ali"", "umber).

C-.""""Uf") tzpo,.,N.-Thu 1I ••tnt bit PO"­
&iw bU\&I') uJIOflCnl o( • wrincn AI ,rrr ..-herr
CCC un .uwmr v..hoC& hum 0-7.
Q.... - jr«tlOll - TIu, i,. 12 bI' OM" complement
ll'tn.at) fracuon. Tlw radiI. point i' 10 the kit of the
1InO" ,i,nifi'IN bll (Q..) With lhe hotS8 Min,
dc:fu~d u 1"'1. The (1'¥\K)ft aft UltC' uhac:' from

s
0..

c,
0..

c,
0.•

Co 0.. 0.. 0.. 0..
0.. 0.. 0_ 0... 0_

-1 4o:-- 10 t - 24. In or6cr 10 1~l"In'cc lht
....tq'irM'U of'lht 'lan of .Uh. N,ali"e Uf1) i, iftvahd
and mYJI be con"Cntd 10 """live uro.
1I',Hd ,i,,,.,. S.OQQQ.QQQQ.QQQQ 1I(4C'C( JC

~ ... milliwoll.1 ... heR )111" II Ihit Y.I~ r&qwuwd 10 ck·

IClle lht dau Lampk to the rec:ordlnl 'ylkm Input
""(1. MP .. defined 1ft IY'C I of uch channel lei

drKripcor in ,he s.can type llcada.

(

3.5.3 RECORDING PAllAMETERS,

3 •.).3.1 ~.cord L.ngth! S••pl. ~at.! Nu.b.r of Chann.ls. Haxl.ua record

length 11 • funct10n of the 'lIount of dOllultiplu .y.t_ •••ory • • nd the num­

ber of chann.l••nd ...pIe r.t.. T.ble 111-3 .how,~,oll. typ1c.l cap.b111ti••

...u..t"ng • 16-b1t output vord. Alao ...um.d .re four •• ,.bytes of _.ory

u••d to buffer ••ch aehllic record in the IIUlt1pl.x.d .tre... r cu. or evo

••,.byt•• in the convention.l .tre•••r e••••

Th. ay.t ••I 3 •5 •3 .2 :.:Ku=l.:.t::.ipz::l::.;e~...:S,-,a'-'.:.lp:..:l:..:i",n",g~l::.n::.t::.;.::.;rv=',-,l:..:..••

•••pl. int.rval. in block. of 60 a.iamic ch.nn.l.. For

co.preh.nd.

.x.mple. the

...ltiple

Hut 60

chann.la ..y b....pl.d .t I ail; the latter 180 chann.ls .t 2 ..U.. D1C1t.l

d.l.ys .u.t b. equol1z.d in the d1g1t.1 filt.r. for this c•••• (
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28- .. -- - .... -".- ---- t·

connpoftdift, k -capea:
ail 0 I , , • , , ,
Ir- I c. Co Co Co Co Co Co Co Eo_'"1r-2 c, Co Co Co Co Co Co Co ............,..'
Ir-' s o~ 0.. 0.. 0.. 0.. 0.. Q.. s-.-I

~.'\ . Ir-' 0.. 0.. Q- Q.. Q- Q- Q- Q-
Ir-' s ~ Q.. Q.. 0.. 0.. 0.. Q.. s-.-1
Ir-' Q.. Q.. Q- 0- Q- 0_ Q- Q-
Ir-' s Q~ 0.. Q.. Q.. 0.. 0.. Q.. ·s-.-l
Ir- I Q.. Q.. Q- Q.. Q- Q- 0_ 0..
Ir- t s Q~ Q.. Q.. Q.. Q.. 0.. Q.. S&mpIc •
lywlO Q.. Q.. Q- Q.. Q- Q- Q- Q-

.....~ ,.. I .., 2__ ,.- "'. law ........ fIi ... n..-I n.r
~ 1aI-. 1M ....' U. aa-...

S.~'II ",~o.••'.1'" -.nbn').
C-~ .qoIVJW.-lluI .... bel potAiw buwy
aaponaw ., :: wnn&a U 1ttrC ..... CCCC eM
_&¥me ..aI..n 01 o-U. Tlw row u~. ant IA

..,..pIc ordc'r '01 Uw fOWl~ ...."..., wKI\ dw

Inl~ '" _IS G-) 01 IY'C I.
O._..-ft.."'.... -Tlu' i, • IS .. OM" complt­
..... ,""at) tnellOA. n.c nd~ PO"" La ID I.hr "f\ of
... moll lipuAc... NCO••) W.o. u. MS. bR"'••­
...... rl. on. lip'" IrK,..nft M6WN ....~.
hG I - r ta • - I ... l-a........1.... -.0 II _valid

.... ... be a:liII-..nvd til pouUw .-rD.

..,.. ..paI-S·0. QQQ. OQQQ. OQQQ. QQQ
]<ccC". 2- ",,11I ..oh, ..hcry 1- II IN .-.1... ,..

...a.-f ., dncak lhe ......ont to UlIC rKonSUl'.,*", I.... &C".1 MIt" _AfWd Ifl IY'C I ., uch

el eN c"olTnpoflldull ("hlArel 11I1 dncnpton III u_
K.,. f) pc hI.adcI'.

No., thai •• Yllbuft, Ibn ct.-.a rkonli", IN'thod •

&he 'UAmbn 01 Wftplcl pa clw\Nl ....... till cued!"

'iwi~b. '" • I. onkr 'D P'ftl""""I 0. lIMa J"l"4"ftJ
0/,,",_.

Table 111-3

.acording 5yate. Capabilitiea

Multiplex 5tre...er Conventional 5trea.er

5..pla ..
hta No. of Cha. lec:. Length No. of Cha. Rae. Length

1 .U· 240 8 56 8
2 ail 240 16 56 16
2 ail 480 8 120 8
4 ail .480 16 120 16

3.5.3.3 DIoaaic Para.eter Chaogea. Dyna~lc parameter changea are not

penaittad. For exuple, aampllog at 1 ail for the fint 2 aecood. of

recording and then .witching to 2-.11 aupling will not be pensitted •
....

3.5.3.4 File Numbar. Initial file number i. an operator entry via the VOT

keyboard. Automatic increaent or decrement of file number i. provided.

\

.,
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(
Auto-3.5.3.5 Reel NUllber. Rul nUllber 11 entered at the VDT keyboard.

..tic incremeating ia provided.

~~-----
1

3.5.4 AUTOKATIC TlANSPO.T SWITCHOVER AND ~INDINC. To be providad.

I.ph_aution of tbe alectronatic plotter viii provida aicnit1cant dif­

ferenc.. in tbe reproduce aubayn_ of TSIl aa eOllparacl to pre.ant .eiaalc

field .y.t.... Currantly tbe tachnique i. to parform dicital-to-analoc

converoioa on the clata to be reproclucecl ancl then to cl1Ipiay the d.ta vith a

calvanoaeter-type e..era, t>n>ically l1.iti"l the output racord to about 60

tracu. for TSR, the approach vill be to output the data to a cli(1tally

driven alectro.tatic plottar. Incre..ed traee d1lplay capacity ancl IIOre

veraatility in cliaplay and annotation are the coal••

\., .

I
3.6 ELECTROSTATIC PLOTTER SUISYSTEM CHAAACTERISTICS

(Future Devalopaent)

•

,
,

,
I

The ••produce D1Iplay Subay.tell eona1lta of thru ..jor eo.ponenu: the

Reproduce Controllar Interface (RCI), and AKF/LSI HSRlll hater Unit, and a

CalCOIIp Moclel 5300 Plottar.

3.6.1 IlODES OF OPERATION. Thrae b.. ic operational IIOd.. vill be pro-

vicled. Two adclition.l IIOdea of "initi.li.ation" and "taat" viII be provided •

..
3.6.1.1 Currant D1Iplay Mocle. Th1l vill be tha noraal operational IIOde.

"Vben oper.ting in thia IIOcle, the RCI viii receive .eiaalc data frOll the "c-
netie tape controller a. they are being loaded to t~e tape formatter. Aa the

data .re received, the ReI viii parform the requirad dicital proceaainc, tbea

pre.ent tha d.ta to the ra.ter unit alone vith the appropriate commanda.

3.6.1.2 Playback Mode, The playback _de vill be uud to plot ae1lalc

data pravioul1y recorded on ..gnetie tape. The operation of the playback

IIOde vill be ai.iHar to the current d1lplay 1I0de, vith tbe follovins axcep­

tion: before eaeh trace 11 plotted, trace data vill be read into the RCI

lIellory trOll the 990/10 cOllputer lIellory. (It 11 ..aulled that the 990/10

cOllputer h.. previoul1y read the proper trace froll ..gnetie tape.) The
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d1g1ta1 procellor un1t in the RCI viII then procell the data from RCI ..mory

and prelent 1t to the raster un1t along vith appropr1ate cOmmAndl.

'\ .. .

3.6.1.3 Ceoeral Plott1ng Kode. The leneral plott1ng aode v111 be prov1ded

to produce plotl not requ1r1ng the apec1al d111tal procel11ng prov1ded on tbe

ICI. The data to be plotted, along v1th ralter coaaands, viII be read out of

the 990/10 ....ory 1nto the RCI .emory. The controller vill then tranafer

thele data to the raater un1t.

3.6.2 BASIC PLOTTER SPECIFICATIONS

Kodel: CalCoap Kodel S300,
Type: Electroatat1c

S1%e: 22-1nch, prov1d1ng 20.S-1och effect1ve
plot Ung v1dth

Speed: 2.S-1pa ain1mwa effect1ve apeed requ1red
on depth or t1.. adl for 8-aecond rec­
ord lenlth

lesolution: 200 dotl/inch On both axel

viII be provided. Balic characteriitici are delcr1bed below.

3.6.3 SEISKIC DISPLAY CHARACTERISTICS. Conventional ae11mic dilplay.

I
,

3.6.3.1 Dilp1ay Foraata. The typea of aeiaaic displayl to be provided are

II ferllova:

• VI (viggle trace)

• VA (variable area)

• VI/VA (viggle trace plul variable area)

3.6.3.2 Data Foraata. Input data to the diaplay function condit of 16-

bit (2 byte) or 20-bit (2-1/2· byte) floating point values. Then vill be I
reduced to 8-blt (lncluding aign) fixed-polnt valuel for dllplly. Input data

are at a 1-, 2-, or 4-..11 lample rate. Plotted data vill be at .a 2- or 4-

ail rate.
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3.6.3.3 Dl.play Hodu. Three aethod. vlll be provlded to control the

amplltude of dl.pl.yed allnal••

,..

, . '

I

I

I

• Float - Only tho ioput data ...otl... will De dia­
pl.yed. C.l0 1. dl.re,arded.

• Defloat - Input data .alu.. vill De eonv.rted to a
eoamon fi"ed-Ido .alue that 11 operator aeleetable.
The eo.-oo ,.10 raole. over 0-84 41 io 6-41 .tep••

• True ...pUtude recovery (TAJ.) - Th1l will be tbe
.tandard .ode for oo-Uoe d.ta d1lpl.y. Initl.lly,
.. 10 the Deno.t .ode, ioput d.t. will 'De converted
to a common initl.1 I.ln b.se, leleet.ble by the
operator. Then, additlooal factor- will De .ppUed
to eo"pens.te for .pherlcal dlvlrleoee of tbe ahot
enerlY and loelaatlc attenuatloo .1001 the p.th of
propa,.tlon. Co..pen.atioo 11 leeo..pU.h.d by aultl­
plyln, the d.ta with the factor 11veo by the
follovlng equ.tioo:

TAR eorrectioo 10 dB,· 20 101 t + at,

wh.r.

dB dB
a • 0-12 --- ln 1 --- a.l.et.bl••t.p••

ace ace

at ..y be h.ld eon.tant at ateutoff aft.r ao op.rator­
.el.ct.d cutoff tl.... teutoff

3.6.3.4 NumDer of Traeu. Th. cap.blUty of plottin, up to 256 traces

vl11 be provld.d.

will b••p.clfl.d.

Starting trace nUlllb.ra .nd number- of traces to De plott.l..

inch. eorrespondlng to an integ.r
....
aent.) betv••o trae. orl,10'. For

to 16 dot .pac•• betv••n trace••

3.125 trac•• p.r ioeb.

I 3.6.3.5 Trac. Spacing. Trace .pacing will b. apecifl.d 10 traces per

nu..b.r of dot .paces (0.005-ioeb lncre­

."a..pl., 12.5 trac•• per loch eorr.spoods

St.nd.rd .paclog. are 25, 12.5, 6.25, and

3.6.3.6 Ti ScaUng. Th. ti... IcaUng of the plot vill b. baud 00 tho

111slUc dau pling rate and the length of the dulred plot. Table 111-4

11.t. the ..."l..u.. plot tl ..e. for • d.ta r.te of 2 •••e.
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Table III-4

Tlme Scallng v. Maxlmum Plo~ Tlme

Tl_ Seal.
(lnchu/aecond)

2.5
5.0

10.0

Maxlmum Plo~ Tlme
(aeconda)

a
4
2

3.6.3.7

3.6•• 8

Anno~at1on. Th. follov1ng annota~ion l~e... vill'-,b. adh.red ~o.

• Tlalng llnea. T1a1ng llnea vill be provld.d u 10­
uec ln~.rvala, vi~h dhcernlbly dltf.ren~ 11nes a~

50..... c l';~.rval.a. In .ddl~lon, 11~.. a~ 100.... ec
ln~ervala ahould be anno~a~ed.

• Trac. Number Llnea. Each group of 10 traces vill
hay. a vec~or to dulgnate each block of ~rac...
They vlll be annota~ed a. proc••alng ~lme peralta.

• Caneral Plot Informatlon. The folloving annota~lon

vlll con.~ltute the minlmum to d.flne a .hotpoln~.

Llne nuaber

Sho~poln~ nuaber

iecord nuaber

Pl.ld ~ape nuaber

Approxl...~e r.al ~i..

Plot parameter .aluea •..
Plo~~lng Spe.d. The tlme to produce a aelamic plo~ la very auch a

function of dhplay par_etera auch aa number of traces. ~race apacing, and

complexlty of anno~atlon. The plottlng functlon 1. normally alover ~ban r.al

tl ..e, .0 data fro.. a dngle ahotpolnt wat be a~ored until plotted. This

aeana that under normal ahootlng condltlona, .vary ahotpolnt cannot be

plotted. It h b.llevad that the max ilium rate of plot~ing vill be ln the

rang. of onca par aecond or .vary t1f~h ahotpolnt for a ~yplcal aurvey

oparatlon.

E-33 Geophysical Service Inc.



149G43

~~-----
3.7 HI.!l-TlPl.tJa:D DlSPUY. SINCU-TRACE UCORDER AND CAMERA INTERFACE

This function provid.. ~he TSR oquivalen~ of ~he O.ciUolcope, EPC plotter,

and camera di.play. u~ili.ed in current DrS .y.tea5. The -ultiplexed di.play

i. a D/A reconltltuted dl.play of tiae--ultiplexod .ultichannel aei.a1c data.

The .incle-trace d1lpl.y aelects a"y o"e ch.n"d for outputti"C to an [PC­

typ. plot~.r. Th. c..ora l"t.rhc. d.-ultlplax.. ~bo .ultiplexod dl.play

aicn.l for a caaar. di.pl.y of up to 60 d.t. ch."nola. Ke.t of ~bo control

, . . of this bo.rd 11 "ia ~ho oper.tor ~ona1"al. Bovovor. lUXi.... analoc al",al

level. are c:oDtrolled by potentlo.etera. aDd .v1tch••, cOQtrol • bal. c... r•

• t.rt del.y. c•••ra polarlty ••nd bo.rd addr••••

3.7.1

operation.

HUl.TIPl.tJa:D DISPUY CHAAACTERISTICS. Thera are four -.oel.. of

3.7.1.1 Float. Th...nti •• a of the d.t. ar. eonv.rt.d to .n .n.loc .1cnal

and di.pl.y.d vithnut recard to the cain bit ••

3.7.1.2 Daflo.t. The ..ntl••a d.t. are eonvor~ed to ." .nalo& .1",al that

1••e.lod by an ..ount dependent a" the d.t. CAIN WORD .nd the INITlAl. CAIN.

3.7.1.3 PCC (Progra....ed Caln Control). Operation 11 id.ntical ~o the

DeUoat .od. before Trlp Delay. After Trlp Delay (a.....ur.d frca TiM

Ire.I<). the caln incre.......t • con.t.nt dl-p.r-.econd rate until tbe Stop

D.lay tla. (alao _ ..urad fro. Ti.. lreak) 1& r.ach.d or unt il th.· ..xiaWl

cain hOI been roached. The PCC cain functlon 1. illuatrat.d In Fieuro 8.
'7

Note th.t the PCC ..y be re.et .t either EOR or Tl.o Ireai<.

3.7.1.4 C.lvo C.l". Thl. 1•• flxod ca1n .chioved by .hlftl"C tho

..nti ••• bit. boforo D/A eo"ver.ion. It e." be u.od o"ly vh." the .y.tem 1.

op.r.tinc in the FIXED CAIN .ode. Thi. 1. the c.in u.ed to aonitor DRD te.tl

that are noraally run I" rIXED CAIN. 0 41.

E-34
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+The
Break

End of Record

dB
Sec

TriP---.l
DelaYI

Initial Gain

1.~ Stop ---:.,....:::....,~

Delay
Tillie
Break

\ '..

I'1lure. 8. Skatch at hapinc C&in .

I1Cnall coapoled at a1 thar 60 data

nell, plua 16 euxiliary channell).

play patterna of each typa diaplay.

3.7.1.5 Channa1 Diaplay Capacity. The 1mB CAn produce .ultlplexed diaplay

channell or 136 cbannell (120 data chan­

There are leveral operator-aelected d1a-

inleru Harker Pula.. into

3.7.1.6 Harker Pulaea. To aiaplify channel identification, the

the dilplay alCnal at apecified intervall.

1mB

The

aaplitude of thele pullea ia operator-Iettable, allowing the operator to .ake

qulck lignal-level check., auch al Itreamer noiae.

3.7.1.7 Se1ectabla Paraaet~•• The tollovinc paraaeten are operator-

.. lectable.

~ FLOAT/DEFLOAT: AI delcribed abova

DISPLAY SELECT: Selact one of 12 dilplay patternl

CALVO CAIN: 0-60 dB in 12-dB atapa (only allowed in FlXI:D
CAIN .ode)

•
INITIAL CAIN:

PCC lAT!:

PCC USET:

0-84 dB in 6-dB Itepa

0-12 dB/aac ln 1-dB/aac atepa

Selact EOR or Tlae Brealt al the tlme to rllet
the PCC galn to the INITIAL CAIN value.

TRIP DELAY: 0-12.7 lecondl in O.I-aecond Itepi
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0-12.7 ••cond. In D.1-••cond .t.p. (nonully
Ir••t.r th.n Trlp ~l.y)

KARXLR ~~LlTUDE: 0-8.190 ailllvolt. In 2-.1ll1volt .t.p.

3.7.1.8 C.in Overdriv.. In th. event that a I.ln ov.rdrive occur. due to

PCC operaUon, IniU.l Cdn, or C&lvo Cain, the HIl8 diaplay. thl. condiUon

vi. the CAINOVD dln.l. Thi. dlna.l i. diapleyed On chennel 2 of th• • _

o.cillo.cope used to diaplay the .ultiplex.d .110.1. If. ch.nnel 1. ov.r­

driv.n, thh dln.l vill 10 ldlh durlnl the U.e the overdrlv.n ch.nn.l is

bel"1 dis play.d.

3.7.2 SINCLE-TUCE: IEC9RDEIl. The HIli provld...n output to drive .nd

.ync .n EPC-type plotter. The output ch.nnel ..y be any d.ta or .uxlU.ry

ch.nnel ...elected by the oper.tor. It ia pr...nted In the ..... .ode ..

th.t .. lect.d for the .ultiplexed diapl.y - Ploet, o.flo.t, PCC, or C.lvo

C.in. The EPC .ync 1••i.ply • buff.red Ti.e Ireak .110.1.

NOTE:

This is not • hilh-queU ty reproduce dln.l.
Th. HIli reproduc.. d.t. at h.lf the .yatea
•••ple rat~. Thu., this dgnal .hould not be
u.ed for QC function. r.quiring • hilh-qu.lity
dgn.l.

...

(

3.7.3 CAliERA INTEIlFACE: CIIAllACTERlSTICS. The C...er. Interf.ce ia co..-

posed of 10lic On the HIli, • ~.... r. Interf.ce Cable, .nd the C••er. Interface

GIl.uis.

3.7.3.1 HIli C••er. Oper.tion.. The HIli .upplie. all nec••••ry .iln.l. for

c.mera oper.Uon. It run. the Multiplexed Displ.y Silnal through a buffer

( • .,itch-controlled. inverUng or noninverUnl) and output. this dlnal, DAC.

to the C.mer. Interface Ch...is (CIC). Thu., the .i,nal. displ.y.d On the

Camera vill be pre••nt.d in the •••• ande •• the Multiplexed Di.pl.y Siln.l.

The HIli I.nerates de.ultipled"l .ddr..... for the CIC. If a 60-ch.nnel

di.pl.y i. .elect.d, .11 ch.nnel. in the aultiplexed di.pl.y viII be

dhplayed on c.lIer••. If • 136-ch.nnel displ.y is ..lect.d, 60 of the 120

data ch.nneh vill be displayed .. detenained by the displ.y .elected. The
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IIDB outputs .n ·.n.log-en~oded file number/display code o1gnd for display on

• c.... ra .uxlli.ry lalvo .nd • buffered form of the Tlme Break o1ga.l for

d1lplay on • d.t. g.lvo. Ala a , the IIDB leneratel • camera .t.rt rel.y

doaure and • 100-Hz tllUnl-Hne algnal for c ...r. control. Host of the

camer. interf.ce tlatng ia initl.ted by tOil. If the CAXERAON blt ia aet when

.n lOll 1& detected. the next record will be d1&pl.yed on c..er.. A c...r.

at.rt delay is provlded to .llow the oper.tor to reduce the amount of p.per

w.ned .nd to .void C.Mr. tiMouta (.pproxl_tely 9 aeconda after C&Mr.

atart if lOll not detected). Thh del.y h .vailable to 'the operator in two

p.rta. A b... c._r. at.rt del.y 1& aelect.ble vi. avi tches on the IIDB

bo.rd, from 0.0 ..cond to 22.4 aeconda, ln 3.2-aecond lnterv.ls. Alao ••

del.y from 0.0 to 3.1 aeconda in O.I-..cond lnterv.ls 1& .v.il.bla vi. tbe

keybo.rd. Thua, the at.rUnl of the c.mer. c.n be aet from 0.0 to 2S.S

aecondl follovinl the end of the prevloua record.

3.7.3.2 C.... r. Interf.ce C.ble. The C.mera Interf .ce C.ble runs from

connector P3 of the IIDB to the b.ck of the CIC. It c.rrles .11 algn.ls used

by the CIC eI wall •• the Multlplexed D1Ipl.y .lId Slnlle Tr.ce o1gn.la .nd

ayncs. Also, it c.rrles power to the CIC. Thu., this c.ble should not be

connected or disconnected when DRU power 1s on.

3.7.3.3 Camera Interface Chush (CIC). The CIC contains two D:1 c.rds

(OFS V type) that .re uaed to demultiplex the OAC algnel .ccord1ng to the,
demult1plexing .ddres... recaived from the IIDB. The n.rt clo.ure .nd the

tlmUlg Hne dock are forv.rded dlrectly to the c.mera, along vith the 60

demulUplexed .nalog slgn.ls frOll the OM c.rds vl•• st.nd.rd camer. c.ble.

The DH c.rd ln the upper Ilot should be vired to pl.ce the TB slgn.l on d.t.

g.lvo 4 .nd the File number/01aplay code 11gn.l on auxiH.ry galva 3. The

Multiplexed 01splay Silnel, CAINOVO••nd Sync for the oldlloscope dlsplay,

u well .. the Slngle Trace lignal .nd Time Ilre.k Iync for the 11ngle-tr.~e

displ.y .re .v.il.ble vi. IlNCs on the front p.nel of the CIC.

NOTE:

AI ther~ il no power switch on the CIC, the DH
clrds should not be removed or inst.lled vith
the DRU power turned on if the camera lnter­
f.ce c.ble i. 1nst.lled.
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J.8 SYSTEH TIMINC ACCURACY

I ,. '

Thi. aection apecifi•• the ba.ic till1ng accuracy of the ay.tem and outline. a

po•• ible .. thod for fiald-chackinc accuracy.

).8.1 DATA SAMPLINC UTE. Accuracy nf tbe data ...pling rate 1a nf

pri_ i.portanca in the aaiallic data acquhition ayat_. For the ..utipl.x

ura..er. .ach SEM cont.in. .n oacUlator that phaae-locka to a r.f.r.nc.

frequ.ncy from the ahip h.vinc .n .ccur.cy of :to.0025%. S"pUnc ia

p.rformed .t • l-.1lUaacond rat. which. th.n. hal • lO'Dg-t.na accuracy of

:to.00251. Sample-to-...pl. jitt.r of t50 n.no••cond. or :to.005% i. po•• ible

due to the natur. of the ph•••-lock.d o.cill.tor.,

I For conv.ntional .tr r op.r.tion. ".pUnc h perfonaed by Drs v .naloC

IIOdulu th.t r.cdv pUng control input. fro••n interface in the TSIl.

S..ple r.te .ccur.cy of :to.005% i ...int.inad.

,

I
I

3.8.2 lErEJU:NCE TIMING OSCILLATOR. In current raal-ti.e galvo-ea-era

.y.t..... refer.nce tillinc aign.l or pipp.r tr.c. i. d.velop.d from .n inde­

pendent oacilluor for "hu.l co.p.riaon to timing 11n.. develop.d frc. the

d.ta playb.ck r.te. The....re u.ed to v.rHy ay.t_ timinC .ccuracy. In.

non-re.l-ti.e digit.l plotter, pl.yb.ck .y.tem pipper tr.ce vould be ..aniue­

Ie... Therefor•••nother ..thod of v.rifyinc timine .ccur.cy i. r.quired.

To verify ti.ing .cc~.cy in this ay.ta••• wultipl. period .ver.ge of the 1-.,..
milUsecond ...ple rate h t.k.n. For ax••pl., by c~unting .n independent

l-KRz clock ov.r 1,000 ••mple period.. the ••mple period h .eaaurad to

:to.001% t reference accur.cy. Th'h refer.nce count h .nalyoed by the 990

computer .nd r.corded on t.pe .lonc with .ppropri.t. arror .....Ce••

3.8.3 TIME BREll WINDOW. Th1& fe.ture prOVides an integrity chack on

the Field Ti.e Bra.k. Prior to ••ch ahot, • count.r 1& pru.t to an

operator-select.d tim.-bre.k window value (1n Ilillhecond.l, .fter which it

i. decrement.d .t • l-.illi.econd rate. Decrementinc begin. with the Wired

Blur aicnal. If the Field Time Bre.k 1& detected b.fore the window count

becomes cero. normal detection ha. occurred, and the residual count 11 atored

(

<.
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for un in the' trece headero of data record.. If the count d.cr....nt. to

uro. an int.rnal ti.. break (ITB) 11 lenerat.d. end uro 11 orored in the

trace headero.

3.9 AUTOMATIC nATA 'LoccING

~',,: .
Auto_tic .sata 101lini (AIlL) i. a .y.te. of recordinl .urv.y par_eter. on

.d.atc and navilation tape.. It allov. for correlation bet....n aehRic

record. and navil.tion record. durinl proce••inc.

The follov1nc navilation .sata 11 recorded on the n1lRic tape via the h.ader I
block:

• JuHan nay

• Greenwich Kean Ti_ (GMT)

• Shotpoint nuaber

• 'etho_ter water depth

The following .ei.Ric deta i. recorded on the navigation tape:

• aecord (File) number

• Ileal nuaber

• Delay Ti.e (T-cero)

3.10 EXTENDED READEIl ...
An ~xtended header 11 provided to allow the recording of u.er-defin.d data

(i.e •• ADL infonaation) on .d.atc tape. The ext.nded header for SEG D 11

record.d after tb. leneral h.ader and ecan type head.r. The ext.nd.d bead.r

11 recorded in blow of 32 bytea • The nu..b.r of block. 1n the extend.d

head.r i. recorded in byte 31 of the general h.ad.r.

3.ll DELAYED llECOIUlIHG

A delayed recording function ie provid.d to allow a programmable d.lay

between the f1rinl of the air-gun arrey end th~ .torage of n1anL1c data in

the de..ultiplex ....ory. Th. programmable delay ia in O.l-•• cond incr.... nta

fro .. 0.1 to 9.9 ncond.. The dalay record valu. 11 ..d. aveilable to b.

recorded in the extended header.

,
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INI'1'IIUItDft'I (TSR Systell continued)

Tape Transports

Tapes recorded on each transport were frequently replayed on
an alternate transport as a confirll8tion of readability. All
data was recorded on 3" brand 12.7l1li lIllICJTletic tape.

Prior to any Stre_r Electronic Itodule (SDI) being deployed
in the streaaer, a set of tests is perfo~ to ensure
correct operation as defined by the aanufacturer's
specifications. This procedure was illPletiented on each
occasion a SDI was replaced.

On a daily basis an i~se test is perfo~ on the
strea.er. The results of this test will indicate correct
phase .-ld 811Pl1tude response of individual SDI channels and
alllO a reduction in hydrophone group capacitance and
resultant sensitivity degradation of that group.
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The Texas Instruments .uitiplex strea-er consists of four
major in-water ele.ents, live section 1'5, live section II's,
Stre_r Electronic lIodules and repeater lIOdules. Configured
for 240 traces, the cable ca.prises of 20 ·clusters·, each
cluster handling a group of 12 traces. The three cc.ponents
lIIIking up the cluster are live I, a live II and a Strealler
Electronic lIodule (SEll). The SEll is located between a
live I and a live II. Each live section contains six
separate 15 .etre groups,each group containing 40
acceleration cancelli~ hydrophones, wired in parallel.

Str_r configuration is shown in Figure 12 (GSI Ilarine
ltultiplex 8tr_r Diagr_).

Data fro. the six traces in the live sections is pused to
their associated SEll where low cut filtering is- applied. The
analog signals are then digitised, tiM .uitiplexed, and
passed in serial phase encoded fOBat back to the live I
where it is converted to an optical signal and passed via a
lingle optic fibre to the next cluster closest to the ship.
The signal il then reconverted to an electrical signal in the
SEll -.I of thet cluster's live II for use in the SEll. The use
of f1bre optics .ini.ises crossfeed, signal loss and noise
pick up.

The sequence of data flow in the strealler begins at SEK No. 1
(furthest froa the ship) with each subsequent SEK placing its
data block behind the preceding SEK's information.
Therefore, data froa SEll 20 is the last to arrive at the
ship.

A repeater lIOdule is placed between each lead-in section
including the stretch sections) for the purpose of retiming

and resynchronising the optical streaa as it travels between
cluster 20 and the onboard electronics. Retiaing and the
resynchronisation of data is also a function performed by
each SEll in the strealler. Both front and tail stretches are
placed in the streamer to attenuate streaaer jerk, reducing
noise bursts.

All IlallPling of data in the strealler 11 performed at 1ms and
subsequent resUIPling at 1, 2 or 4... Anti-alias filtering
and quality control inspection 11 carried out in the onboard
Data Acquisition Unit and SUperv1l0ry Terainal.

The Trace 8equential Recorder accepts the ti.e .uitiplexed
streaaer data for each trace and reforaats it to trace
sequential data which 11 then recorded onto 12.7l1li lII8gIletic
tape at 6250 bpi In 8m 0 fOI1llllt.

Full specifications on the IIu1tiplex Strealler are contained
in Appendix 3.
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B. IlULTIPLEX STREAIlER THEORY OF OPERATION

The Texas Instruments multiplex streamer consists of four
major in-water elements, live section I's, live section II's,
Streamer Electronic Modules and repeater modules. Configured
for 240 traces, the cable comprises of 20 "clusters", each
cluster handling a group of 12 traces. The three components
making up the cluster are live I, a live II and a Streamer
Electronic Module (SDt) • The SEll is located between a
live I and a live II. Each live section contains six
separate 15 metre groups, each group containing 40
acceleration cancelling hydrophones, wired in parallel.

Data from the six traces in the live sections is passed to
their associated SDt where low cut filtering is applied. The
analog signals are then digitised, ti.e multiplexed, and
passed in serial phase encoded format back to the live I
where it is converted to an optical signal and passed via a
single optic fibre to the next cluster closest to the ship.
The signal is then reconverted to an electrical signal in the
SEI'l end of that cluster's live II for use in the SEI'l. The use
of fibre optics .ini.ises crossfeed, signal loss and noise
pick up.

The sequence of data flow in the streamer begins at SDt No. 1
(furthest f~ the ship) with each subsequent SDt placing its
data block behind the preceding SDt's information.
Therefore, data fro. SEll 20 is the last to arrive at the
ship.

A repeater module is placed between each lead-in section
(including the stretch sections) for the purpose of retiming
and resynchronising the optical stream as it travels between
cluster 20 and the onboard electronics. Retiming and the
resynchronisation of data is also a function perfoI1lled by
each SDt in the stre8l1ler. Both front and tail stretches are
placed in the streamer to attenuate streamer jerk, reducing
noise bursts.

All aa.pling of data in the streamer is perfoI1lled at Ims and
subsequent reaa.pling at 1, 2 or 4ms. Anti-alias filtering
and quality control inspection is carried out in the onboard
Data Acquisition Unit and Supervisory TeI1llinal.

The Trace Sequential Recorder accepts the time multiplexed
streamer data for each trace and reformats it to trace
sequential data which is then recorded onto 12.7_ magnetic
tape at 6250 bpi in SEG 0 format.

GIl-7<lO
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U) Navigation Deta

The ship is steered using a Houston Instruments DPI
trackplotter on the bridge which gives a graphic
representation of both the downline and offline shotpoint
position and shotpoint nUllbering. A second and identical
trackplotter is situated in the instruaent ~ for eMS
operator llOIlitoring.

The raw ranges of the radio positioning systea(s) are
recorded on one of two Digi-Data tape transports. The
validity and reliability of the navigation data is checked by
continually perforaing two or three way fixes on the stations
in use, the results of which are displayed on a video
tenlinal and recorded by the 0lS auto-tic data logging (ADL)
printer at approxilllltelty five .inute intervals. Should any
hardware error occur in the navigation systea or. if the
navigation signals bec:oae unstable, the CIlS operator is
alerted via a coaprehenaive error reporting syste. and
corrective action can be taken.

A back up systea utilising a Magnavox 1107 satellite receiver
and the U.S. Navy Tran8it satellite Systea (interfaced to the
CIlS) provides coapariaon of position fixes with the radio
navigation systea.

-.

• GSO-"'"

"
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IN8'1'IMlI2ft' DI8CU88ION

on certain lines, a hard copy of the depth printout was not
produced.This was due a non fatal error on the TSR.or erasure
of the correct file on disc. However the observers always
monitored the depth of the streamer and every 100 shotpoints
logged down the average cable depth. on other lines some
shotpoints were .issed due to noise strips being produced at
the client's request. The relevant details are in the OA log
and the observer's logs for all these particular lines.
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BTREAIlEII DIBCU88ION

The strea.er depth control WAS maintained by proper
ballaating and the use of individually addressable remote
controlled "Syntron" depth levellers (birds).

Reballasting of the streaaer was necessary due to the
colder teeperature of the sea water. Approx 5 It of kerosene
was added to each section.

An offset of 281. was altered after line TNK4-18 (later
reshot) to a value of 386 •• This value was used for the
whole prospect.

The stre_r configuration remained constant throughout the
prospect.

Any cable depth sensor that waa non-fooctional during a line
WAS recorded by the TSR and noted on the observer's logs.

GSl-700
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OFFSET CALCULATION

The offset was calculated by firing a single gun at or close
to the array centre and measuring the time (t) to the peak of
the first break from the near group on the camera display.
The formula used was:

OFFSET .. (t - gun delay - filter delay) x water sound vel •

.. (325 - 51.0 - 13.0) x 1.48

.. 386.28 metres

An exa-ple calculation is shown on the following Figure 13 •
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••
OFFSET DETERMINATION

PHYSICAL MEASUREMENT

L

1. Number of stretch sections

2. Total length of stretch
sections

3. Half group length (near
group

4. Dis tance fraa boat to near
group centre

5. Distance from boat to
centre of source

6. Calculate offset ( 4 - 5 - 6)

2 x 100m x (3x6m repeaters)

218m

7.5m

(2 + 3) - 225.5

30.3111l

H4.8m

TIHB MEASUREMENT

1. Travel time from gun fired
to vaterbreak sensor :

2. Time delay to Tiger

3. Speed of sound in water

4. (- 2) x 3 - 4

5. Distance from gun fired to
.... array centre

6. Distance from waterbreak

)- hydrophone to near trace
centre

7. Offset (4 + 5 + 6 - 7)

253 msecs

51.2 msecs

1.48 mlms

298.66m

- 2.55m

- 96.1m

200m

l

Offset is CaDputed and displayed on the multiplex streamer
supervisory terminal after all relevant information is input
and an offset shot is requested.

'1'IIE ABOVE IS AN EXAMPLE ONLY

FIGURE 13.
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An electro-pneuaatic acoustic energy source known as airguns
was used for reflection work. An airgun has only two IIOving
parts. A shuttle and a solenoid. The airgun consists of· an
upper and lower air chaaber connected by an air passage
through a IIOveable shuttle. Another air passage links the
upper chamber with the underside of the upper flange of the
shuttle and this air passage is controlled by a solenoid
valve. Air, at a pressure of 2000 psi (13.8 "pal, enters the
upper chaaber through its inlet forcing the shuttle closed.
The shuttle is held fiIll1y closed because the area of its
upper flange is greater than the area of its lower flange.
The asin volume of air passes through the channel in the
shuttle into the lower chMber. To fire the airgun a cOlllland
frog the Texas Inst~nts airgun controller unit (Tiger II)
activates the solenoids and retracts a plunger, this peI1lits
air to pass through a porthole to the underside on the lower
shuttle. Th1ll neutral1lles the downward pressure of the
shuttle leaving only the upward pressure on the lower flange
frca the lower air chMber. The rapid expulsion of" air
creates the bubble and resultant pulse. The air bubble
collapses in a -.ter 1Ii.11iar to that caused by explosives
except that its period 111 controlled and 111 placed in the
desired seioic frequency band.

The energy source used by the Il/V Eugene "CDerllOtt II was a
tuned array of 4075 cu. ins. total capacity. The array was
delligned for deep penetration and good resolution, having a
broadband frequency output that extends below the noraal low
frequency band for seisllic energy sources, the co.position of
the array is shown in Figure 14 - Array Performance, and
further shown in Figures 15 and 16.

The array includes three low pressure ended air lines each
.,r side of the array so that the depth can be aonitored by .eans

of static air pressure at all times. The array was ballasted
with the use of plastic Norwegian buoys to ride a depth of
10.0 II +/- 1 m.

The Texas Instnnents airgun controller (Tiger II) llOIlitored
the firing of each airgun in the array. Individual gun
firing tiaes were continously controlled to give phasing
within +/- 1 .s for aaxiaua pulse amplitude and front to back
ratio.

The Tiger II also perfoIlled a quality control function by
indicating, with individual gun LED displays, the status of a
gun if it was not operating correctly, either self fire or· no
fire. The airgun performances were logged on both the ellS
navigation tape and printer log.
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;.; llQ75 -CUBIC-INCH AIR GUN ARRAY

STARBOARD STRING (56' 9",19 GUrt.S)

19181716

®®®~
I 4' 7" , 4' 7'" 4' 7'" 4' 7'"

200

~
14 15

~
I 4' 7" I

200320640

11,6'"

TYP

,,-_--'1\ \ S ~ S ,-A--.. S

2 3 4 5 6 7 8 9 10 11 12 13

~~®e~
I 5' I" I 5' I" I 5"" I 5' I" I

PORT STRING (57' 9", 21 GUNS) 25'

40

e
I 4' 7" I

39383736

~~e8
I 4' 7" I 4' 7" I 4' 7"

35

~

250250

~ S ,..-A--...
30 31 32 33 34

~~
I 4' 7" I

S

I 4' 7" I

400

__-.JA,._--.
r \

25 26 27 28 29

~

S

I 4' 7" I

500

A,,--~ \

20 21 22 23 24

~

NOTES

1. GUN SIZE IN CUBIC INCHES

2. GUN sPACING IN FEET AND INCHES;
CENTER L1NE·TO-CENTE RLI NE SPACI NG
OF ALL COALESCED GUNS IS I' 6"

3. SPARE GUNS DENOTED BY "S"

2 x 160
2 x 125
2 x'oo

770 SPARE

ARRAY COMPOSITION

4075 ACTIVE

...
1 x 640
1 x 500
1 x 400
1 x 320
2 x 250
2 x 200
2 x 160
3 x 125
3 x 100
4 x 80

4. GUNS 1·10ARE MOD 111 PC
GUNS 11-40 ARE MOD 11 PC

5. MEASURED AVERA(iE PERFORMANCE:

p. - 6B BAR·M (p.p, o-12&iZ)

5cm
I-.....,
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40

30

40 80 120 160

TIME (MSEC)

200 240 280

Farfleld Signature of 4075 PNU.cON Array

5cm

FIGURE 15.
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FIGURE 16.
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The airguns were aaintained by GSI personnel on line changes
so that throughout the survey the airgun array was operating
within specifications. Whilst recording 30. shotpoint
interval two Le Roi and two Norwalk ca.preasora were used.

GSl-7llO
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BEC'l'ION III

OPERATION

NAVIGATION DIBCUBBION

The configureable lIIIrine systea (OtS) III is COIIPrised of a
Texas Instruaents 9808 coaputer,three T.I. 990 coaputers, a
system co-ordinator, Tiger II airgun controller, Kagnavox
satellite receiver,two Houston Instruments OPI trackplotters
and two Digi-Data tape transports (800 bpi 1/2").

The OIS Ill's function is survey control and navigation data
recording. Radio positioning systeu used during this survey
were ARGO (owned and operated by ONA) and SYLEDIS (owned and
operated by GSI). £itiler one could be eaployed as the priaary
navigation systea depending on signal quality and network
gec.etry. Range data froll both systeaa (all well· as satellite
data) is recorded on the OIS navigation tape at each s.p.

Line control ill belled on periodic position fix.. froll the
pdaary ayst_ and deBd reckouing,with the OIS triggering the
TSR and Tiger II ooit to fire the airguns at a 30 Htre
shotpoint interval down the preplotted survey Hnes.

Location of antenna and their distance with respect to the
centre of the gun array are shown on the following Figure 17
- (Antenna Location Diagraa).
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On the 17th Nove.ber we carried out SYLEDIS baseline
crossings. Results were satisfactory (see Baseline
CrosSings) • We then proceeded to the prospect area where, in
a position of good 3 way fix angles f~ SYLEDIS, the~
partials were calculated (see Base station co-ordinates).

Prior to the start of the survey the original SYLEDIS beacon
at pt Sorell was replaced by beacon' 06.

The prillllry RPS systell was ARGO and the signal quality was
good to excellent throughout the whole survey. Sy1edis was
used to verify ARGO lane count, but due to range and/or
at.ospheric conditions, the signal quality f~ pt'SOre1l and
Naracoopa ranged f~ poor to good. SYLEDIS 1lOb1le .27 was
used throughout the survey.
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BME 8TA'l'ICII LOCA'l'ICII8

Applicable for the whole prospect

~

stations Position
\ Lat/I..0n9

---- ----------
pt SOrell I 041 07 23.62 S

I 146 31 42.31 E
I

'l'be Nut I 040 45 49.97 S
I 145 18 11.87 E
I

Naracoopa . I 039 55 29.05 S
I 144 07 39.03 E

-------

Partials

0.15

0.06

0.02

I

Syledia . Delays

stations I Position
Lat/I..0n9

pt. SOrell I 041 07 24.69 S Beacon • 06
I 146 31 41.88 E -245.68
I

'l'be Nut I 040 45 50.29 S Beacon • 03
I 145 18 13 .32 E -394.01
I

Naracoopa I 039 55 29.95 S Beacon. 02
I 144 07 39.47 E -246.27

....
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17th Novellber, 1984

SYUDIS

stations Pass COn!puted Observed C-O

Sorell/Nut 1 110579.43 110575.50 -4 ..
2 110579.43 110575.80 -4 ..
3 110579.43 110575.50 -4 •

SorelllNarllCcope 1 243081.37 243098.00 16.63 •
2 243081.37 243095.00 13.63 •
3 243081.37 243096.00 14.63 •

21st No~r, 1984

ARGO
.

Sorel1/Narec<lope 1 243096.32 243117.58 21.26 •
( signals noisy )

30th Novellber, 1984

ARGO

Hut/Sorell 1 110612.37 110612.37 0.00 •

11th Decellber, 1984
....

ARGO

Haracoopa/Sorell 1 243096.32 243105.50 8.22 ..
2 243096.32 243103.50 6.22 ..
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NAVIGATION TAPE 8UIIIWlY

Keg Tapes No.: Lines (all lines are prefixed TNK4-)

..

20126

20127

20128

20129

20130

20131

20132

20133
-

20134,

18,18A,37,48,44,44A,26,36,103

101,50,71,14,12,12A,8,27,33,35,37A,41,47,45,51

55,4,63,10,29,2,2A,6,31,16,188,26A

77,77A,79,81,83,87,89,85,91,93,95,99,52

75,75A,46,42,32,268,26C,69,69A,73,758;38,40,1

3,3A,5,7,9,11,13,15,17,19

21,23,25,34

39,43,43A,49,53,59,4A,57,65,67,61,54,28,34A

24,28A,20,22.
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GRAVITY AND JIAQIlE'l'ICS

GRAVITY

Kadel

Serial No.

Lacoste Roaberg Gravity neter

S-60

See attached sheets for all readings and ship position.

Pen COlours

Ti_ Mrk

Green
Blue
Black
Red

RHS

Gravity
Spring Tension
Total COrrection
Ave. Bea- or Cross COUpling

GnT

All Gravity data _ written to a 6200 DAU and tape
taMport. A IlIl1function of the Ave Be. pen, .....t thet Ave
e... reading on the graph _ 1neccurate, however this did
not affect the readings logged on tape.

nAGNETICS

nodel

Offset

Base station

Gl!OIIetrics G-803

264. Fish to CNP

pt Sorell (offset)

•I

1

All Ilagnetic data was written to the ens Navigation tapes.
on line TNK4-75A the first 56 sp's were noisy due to ingress
of water to the connector. No other proble.s occured.

FUrther and detailed discussions on both the Gravity and
K9gnetics will be discussed in a subsequent report.

......lOO
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O~TIONS DISCUSSION

20th November, 1984

At the start of the prospect, it was found that modifications
to the gunstring tow assembly were required to enable the gun
array to ride at the required depth of lOll. When weather
conditions were such that recording could not take place,the
boat returned to port for these modifications.

No further proble.s with the-gun depths were witnessed.

Due to prevailing sea conditions and periods of bad weather
it was decided by AMOCO that the noise specifications were to
be relaxed frOll 5 and 8 ubars to 8 and 10 ubars. (Contract
paragraph 1.2.2 )

29th NovHber, 1984

Gale force winds and a rough sea IIIIde recording illPOssible,
so AJI)(X) requested a data drop in Devonport. When ca.pleted
the ItcDerllOtt returned to the prospect area.

12th DecHber, 1984

A GSI crew change was carried out in Devonport.

14th Decellber, 1984

Part of the way through line 57, the ST keyboard locked up
and we were unable to access the cable depths. However at the
end of the line it was found the streamer had not deviated
froll specs.

-or
16th Decellber, 1984

Please note that line 28A is a seperate line to 28, it is not
a reshoot of line 28.

WEATHE:R

'l1\e weather, during the prospect, was unfavourable for 80' of
the tilll! available. Lines were terllinated and reshot and a
lot of tillM! was wasted due to searching for a "Recording
Direction".

--,..
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P8rty Kanager

Syste.s Engineers

Survey Operators

Systea Operators

Technical. Co-ordinators

ONA Personnel

Co!IpresllOr ltechnanics

Airgun Ilachanics

/laster

Vessel SUpervisor

Client Representative

Visitors

C Toner

T Rogers
P Killer

K Webber
N Blake

G Parise
P Blake

R Geo1'98
R Stanley

A Hogart

C IIIInn
T Hughes

K Bakewell
R flEding
T Prentice

C GI'I.Ibbe

B Lee

F Renton (ECL)

J Taylor (AIIoco)
R S.ith (SAOG)
F waldron (SAOG)
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SHIPS CREW - 17.11.84 UHTIL 12.12.84 ••Kill tor

Mati

Chief Enlinur

Sicond Enlin.or

A.B. S....n

Motor Man

Chief St....rd

Allilt.nt St....rd

Chief Cook

S.cond Cook i

Chriltophlr Grubbl

Gr.h... Kurrey

Bruc. Mordu.

Fred.rick Lonie

H.rb.rt L.ur.nlln

Kich••l P.t.r.on

Dudl.y Dr.p.r

F.rdin.nd V.nb.iJnu.. "

P.t rick Booth.

Ed...rd.F.rnl

P.rey Man.,ar OIria.tophar Ton.r·
0
-

Sylt... En,inur Paul Hiller 2

SYlt... En,inur Kevin W.bbar 2

SYltl..1 Enlin.lr Trovor ROI. ra 1

SYlte..1 Oplretor GUla.pp. Parise 2

Syate..1 Oplretor Nilel Blak. 1

SYlte.1 Operator Rob.rt Glorle 2

SYltl..1 Oplretor RUII.ll St.n loy 1

SYlte..1 Op.retor Pet.r Blake 1

Airlun Koch.nic CoHn Mann 1

Airlun Mech.nic Kenn.th B.k.... ll 2 *
Airlun Koch.nic Tho.... Pront ic. 1

Airlun Mach.nic Rob.rt H.rdinl 2

Airlun Koch.nic T.renc. HUlh.1 2 *
Airlun Koch.nic R. B.rn.. 2

ArlO Oplretor A. HOII·rt - Ofhhorl

N.vil·cton AUltreH••

.......

SHIPS CREW - 17.11.84 UHTIL 12.12.84

* T. Hu hll I I.e d

.;
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Part1 tea"a,er C. TOIIar

SYlte.1 In,ineer T. Ro,en i
Syue.1 In,inear K. Webber 2

Sy.u... Op.rator T. Hanning 2

Syu.... Op.rator S. Wood. 2

Sy.ta... Op.rator S. Dowling 1

Sy.t••• Op.rator Q• Ti_h 2....
Sy.t.... Op.rator K. Woolard 1

Airgun H.chanic J. Vickery 1

Airgun Mechanic D. Waugh 1

Airgun Mechanic H. Jon.. 1

Airlun Mechanic H. 19inton 2

Airlun Mechanic T. HUlh.. 1

Airgun Mechanic R. aarn.. 2

Arlo Op.rator A. HoUart - Offshore

Navigltion AUltrali ••

.. ,... .. ~ ... '.
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SURVEY YE8SIL - IlIV EUGDlE IlaDItO'J"1' II

Flag Republic of Panama

HoIIeport Panama

Trade Foreign-going

OWners Geophysical Service Inc.

call Sign HO 9376 (Telex: HOKe 1330706)

Length 52.73 .etres L.O.A.

Breadth 12.19 aetres B.O.A.

Depth 4•27 aetres

Dtaft 3.05 - 3.24 aetres

Official No. 7062-PEXT-1, 7685/77

Groalf. 'fornIge 911.66 Tomes

Nett 'fornIge 244.21 Tennes

/lain Engines 2 x 1125 HP (D399 cat.)

Elec. Power 2 x 250 KVA cat D

Load Line LLoyds Register
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INlIT'IlUIII:N'1 DI:'l'AILI

Recording Systea

Tape Foraat

Tape Speed

Channels (on tape)

Gain control lIode

SUple Interval

Record Length

Recording Delay

PrtNlllP1ifer Gain

Final Gain

DynBaic Range

Trace Sequential Recorder
Serial ~r 001

sm D. Group Coded Recording
6250 bpi

125 ips

243 (includes 3 auxiliary )

I.F.P.

6 seclI

o leel

12 dB

96 dB

115 dB (referred to input
noile)

GlO-JOO

Filters

Polarity

Lowcut
High cut

8 Hz 8 18 dB/8ve
128 Hz 8 72 dB/8ve

Positive Pressure Gives
Podt1ve NumJer on Tape



f
149G8G

r----_-
34

_ --••

INII'l'RlJIIDrl' IlL"1'AILS cont.

SEG 0 FORtIAT

Each shot consists of;
A 576 byte record plus 243 x 6164 byte data trace records.

f""

576 byte record 1-

general header
6 channel set descriptors
8 II8IIPle skew headers
3 extended headers

32 bytes
192 bytes (6 x 32)
256 bytes (8 x 32)

96 bytes (3 x 32)

576 bytes

DIIta trace record I-

I of bytes • 20 + TIex x 1024 x 2/DT

where lor. .ax recording tiM in seconds
Dr • II8IIPle period in .Ul1seconds
20 • • of bytes/trace header

• of bytes • 20 + 6 x 1024 x 2 x 2

• of bytes = 6164 bytes

......,..
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ANCILLARY EQUIPfIEN'1'

Servo Profiler

r

Kanufacturer

lIodel

Serial N\.E)er

Source

Record length

Gain Itode

Filters

EPC Labs

4600

371

Trace "'-her 232

4 sees

PGC

Production Filters

•

"'

The EPC wrlted well dur1ng the whole of the survey.

"" Fatoo.eter

lleBIfacturer SiJIrad

Itodel EA

Water Velocity Value 1484 II/sec

Transducer Position with 16.7 .. forward
Respect to CNP

Draft COrrection 3.5 II

... Calibrated 30th July. 1984

The Sillred worked well during the prospect •

GSl-lOO
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SIHRAD HODEL EA FAlllOIiETER SCALE

BASIC RANGE

A B C D

-------------------------------

-- ---- ------ ---------------

PHASE
o 1 2 3 4

. -----

PHASE
o 1 2 3 4

PHASE
o 1 2 34

PHASE
o 1 2 3 4o

,:: :~_O.O·O·_-_·U U
~~~ ~ --- -- .--..0 II
ili !-~~~~~-------~::----_-_~:~r
400
450
500 ~
550.
600 •
650 •
700 •
750 •
800 •
850
900 _

1000 •

·
1 00 _

·
1200 _

-
1300 _

-
1400 .

·
1500 •

·
1600 .

. .
1700

---------7--------------~-- -- ---- 0 -'0 _
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C8IIera

Ilanufacturer

Ilodel

Number of Channels

Polarity

SIE

ERC-I0C

64. with 62 being used

Positive pressure at the
hydrophones gives positive
nllllbers on tape and a upbreak
on the c_ra records

C8lIera records display 60 data channels and a record nUlllber
with identification code as listed below.

Display Code ca.era Display

0 Traces 1. 2. 3. 4, ....... 58, 59. 60
1 Trace. 61. 62, 63, ....... 119, 120
2 Traces 121, 122, 123, ·... 179, 180
3 Trac•• 181. 182, 183. ·... 239, 240
4 Traces 1, 5, 9, ·......... 233. 237
5 Traces 2. 5. 10, ·........ 234, 238
6 Trace. 3, 7. 11, ·........ 235, 239
7 Traces 4, 8. 12. ·........ 236. 240
8 Traces 1, 3, 5. ·......... 117. 119
9 Traces 121. 123. 125. ·... 237. 239

10 Traces 2. 4. 6. ·......... 118. 120
11 Traces 122, 124, 126. ·... 238. 240

The cyera perfoI'lled satisfactorily during the whole of the
prospect •

...-

......-
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8'1'REMER llE'1'AILS

Length (centre to centre)

Group Interval

Live Section Length

. Stretch Section Length

SDt lIodul.e Length

Repeater Itodule Length

3585 II

15 ..

89.77 II

100 ..

0.46 II

0.3 ..

No. of Hydrophonell per Group 40

.......-

Hydrophone Interval

No. of stretch sectionll

Skin Type

Location of Depth
Transducerll on sectionll

Location of Depth
Controllers

Near Group

~ Streaner Senllitivity

0.37511I

TI - ACR

4 Front, 1 Tail

PVC Tropical

In all live I Sectionll

7, 36/37, 60/61, 84/85,
108/109, 132/133, 156/157,
180/181, 204/205, 228/229,
240.

240

8.21 mv/mbar
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TI's smaller, lighter digital streamer.
Greater data resolution.

•

)

)

filrering, digirizing ar a
I millisecond sample rale and IFP
amplificarion.

Orher disrinCl advanlalles of lhe
TI Digilal Fiber Optic Slreamer in­
clude a reducrion in rhe number of
connections and an increase in
overall syslem reliabiliry. Plus, in­
creasing lhe number of seismic
channels is more easily achieved
Wilh lhe TI meamer design.

The use of fiber oplics, lhe
lransmisslon mode of lhe fUlure,
means lhe dala palh will be unaf­
fecled by sall,waler conlaCl. Also,
lhe bandwidlh of fiber oplic
uansmissiozl line is IlUJCh erealer
lhan copper wire of lhe same size.
This permlu lhe lransmjulon of
more data.

Fiber oPtic lecJ:!.nololyiliffen fur­
ther improvement' in dala path per­
bmance by eliminatl"l the
nilalmlUl pickup and interference
problem. auoclated Wllh eleclrical

Two Proven Technologies,
Ideal for Seismic Streamers.
Digilizing lhe seismic signals in a
Slreamer solves many of rhe mosr
common marine geophysical prob­
lems. Higher frequencies, oflen
Iosl in conventional surveys, are
relained. Dala densily capaciry is
increased. Dislorrion, eleclrical
leakage and cross-feed problems are
virrually eliminaled, Wilh cor­
respondinll improvemenlS in sen­
silivlly and frequency response.

In order 10 dillilize lhe seismic
dala reflected by rhe streamer field,
TI hu developed Streamer Elec­
rronic Modules (SEMs). Twenty of
lhese SEMs. each of which
meuures 18 Inches Ionl by 3.5 in­
ches in diameter. would be
deployed in • Cull 24O-channel
Kreamer. Each SEM repeau lhe
functioN of • DickaI Field System
(DFS) unll, indudina antl"'iaI

J

T~xu Insrrumenu Dlaital Fiber
'lItiC Streamer provides lhe

marine oil eXploration induslry
Wilh a repwlcably advanced
seismic tool.

The~ion of dililal dala
~ and a fiber optic _
lransmiulon line olen many in­
herent advantaaa over conven­
lional anaIoa Krumen.

The TI Streamer makes- possible
lhe recordinl of dala from a higher
number of channels-210 currently,
wirh 480 planned-and il permilS
rhe use of longer slreamen and
shorrer groups.

Significanl reduclion in cable
size and weighl, along wirh im-

I proved ballasling ease, also make
_ ,his TI 5lreamer much easier 10

ploy and recover.
Tl's innovarive design approachI has made rhe building and use of

>- longer Slreamen praclical for lhe
filS! lime.

'J

)



Increased coverage density.
Improved reliability.

149G£l3
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•

wires. This makes it possible to
complelely ilOlate electronic com­
ponen15 in the streamer cables.

Precision, Quick-disconnect
Coupler Protects
Electronics.
A patented, quick-disconnect
coupler is utilized in the TI
streamer. This coupler was de­
signed nol 9nly to ensure max­
imum dala inlellrity bul 10 make
cable changeouls and replacemenl
much (aster and easier.

The TI 240 channel coupler con­
ins only 40 hillh reliabilllY con­

nector pins. This compares wilh
256 pins in a typical 1200hannel
ana!ollKreamer connector. This
dramatic reduction In pin count is
~ eJiiia result ollhe dJa1tal faber
optic desIan. It 0YCte0ma Ihe
reliability and expMlIion IJIObI­
encountered with twilted pair and
coaxial ualllmlulon Una.

Coupler guide pins force correCI
alignmenl before maling. This
eliminales conneClor damage dur­
inll coupling. A posilive locking
rinll preven15 loosening while
deployed.

Innovative Stress
Member Design Reduces
Cable Weight and Bulk.
Much of lhe size and weight of a
typical sueamer are determined by
the wire bundle and steel sue..
members.

TI's dillital fiber optic approach
grearty reduces wire bundle bulk.
And TI has also replaced heavy
Keel cables wilh lhree Keylair..
Krea members. These special
cables are liahler than Keel for the
arne KmIlth. Overall; lhe weiahl
pet IUlII Icnlth oflhe TI Kreamer
hal been reduced by a factor of
approxlmalely Ihree compared with
conventional Kreamer sections.

The reduced weiehl, along Wilh
cable size reduction, quickly
translates inro improved handline
ease aboard ship, as well as reduced
shipping com.

11 Quality-From the
Leader in Technology.
Reliable, lrouble-free operalion is
key to a cosl-effective streamer
operation.

Te'xas Inslrumenls, a pioneer in
geophysical explorarion and one of
lhe larllest marine seismic conlrac­
torS in the world, is aculely aware
of lhe crilical demand for reliable
dala and lhe exlremely hiah cosr
of ship downtime.

TI has always been a leader in
lhe qualilY and, reliability of ilS
product•• Our cUstomers rate Ihe
company hillh on both polnlS, an
extremely imponanl buylnll con­
siderarion when you're choosing
equipmenr as IOphisricaled as a
digilal seismic meamer.

Complele repair service, fasl
lumaround on damaged cables, and
olher support can be provided from
TI facililies around lhe world.
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Oaln Conor....
:LO

.MED
tilQH

Bert., .han 100 dB. Depo:ndt on pin
CONtant

66 dB
Diffe,en.ia1 In..... FET capacl'lve

ch........jiIi1ler
Oro 84 dB. 6dB ......
4 '0 256 H•• 55 nanoiarad equivalenr

inpuc capacitance _ taminalion

In~ Nolte
"'V ......)

2.19
1.10
0.17

Each DFU car>oble oi indejienden.
selec.1on of 'race oummins oi I. 2. 4

. non-ov.,I.jljlinl unwelSh,ed adj••
cent tracn

1.1.4 ItII

...... If.1.-..41 J dw £.I. w- 4. Ne_'" aa.. &ne.
e-. _ 01 dw Soclft, vi~_~ ...

..a..- ,.",. • .., "'-"-'w--.., __ ...",... ...

.........-

0.1 jICSCCN.4 to 1S6 IU (T.H.D
meuured '0 .he 6th Humonic)

> 60 dB 10 IUCceedinl adjacenr
channel

> 80 dB 10 .n orher channels
Meuured drivina one channel only
OUT- 4 H.
SI..... - 6 dBlOe..ve '0 1.9 H.

12 dBlOelOve below 1.9 H.
IN - 8 H.
SI..... - 18 dBlOe••ve '0 4 H,

24 dBlOe..ve below 4 H.

For more information, contact
Texa. In.trument. Incorporated,
P.O. Box 14-43, MS 6705,
Houlton, Texaa 77001. Telephone
(713) 778-6520. Telex 775937.

Low Cue Fill...:
(Response comjlrehends
the .reamer poup
response)

Dr-ic Ronp oi In.....
SItnaIa Relared 10
I...... Noloe:

Diaonlon;

CrouCeed laoIatlon:

AID Conven., Dynatnic
Rqe,

P......jiIl/ler .ype:

IFP Oaln Roose:
Equivalent In..... Noise:

Sinsle awmel An.l...
Ouq>ura: 2 .vall.ble

Streamer Electronics Module SpecifICations
Frequency Response: 4 '0 256 H.
AID Converter: 12-bit wcccuive ~ximackM\plUI

.1.... %0.05"'". %0.5 LSB

Samjile Rates:
Trace Summlns

function:

60
641U.90H•• 128H•• I80H•• 2S6H•.
12 dBlOe••ve
Filrcn desipled to emulatt conven­

.ional DFS V filten in phase: and

.esponse
2
Removes pin dependen' oIhc:.
Removes residual channel dejICnden.

oIfse,

20 .......
12 Max.
la _en-..lord,
4500_mu

IS.O _ -..lord, orhor I.....'"
_ "" "" F !/led

OSI Olob """' ' mlon caneeUins
40~~Mn- 'I*InI.1...-.'75_
U ,.VI,.... ~1 dB
WlrtnIIIld CtllIo ....."'ov-ldldeded for Synrron
~.,.... Indiviclual
dejirh .............vlded It cvetY SEM

Wirins~ for Synrron dejirh
control unit.

Diaital mult ljilexed
St.ina Steel qukk1llaconnec. wl,h

removable electrical connec'or
iNert wl,h field .....acnble jllN

CocwolIip\o4 on .wllted ...Ir wire.
Power and dejirh eonrtol on
acpanre wlreL 0.. mum vla op­
.ica1 fiber. H,drojlho"e ......... con·
nected '0 each Streamer E1ectronla
Module via indivldual <wilted ...In.
Com <wilted ...Ir for Syn.ron

hadlnc ""-240 Vol.. AC, 2000 IU wl.h
_Ie ....etY obutdownlleakqe
daec,lon. Power dlltribured via
quad redundant wire ...In

DC Oftiet Filten:
Oftiet Fil,., I:
Offset Filte, 2:

OqKh Con.toI:

Streali>or Power:

- Onboard Electronics
D... AcqWairioo Unit (DAU)

DiaI..1Filt., Type: 45 poin' d;,ilal convolu.lon.
L..- Minimum ph... But'erworth

mpocue
OlanneWDiaital Filter

Uni, (DFU):
l-Fi' , Available:"'-

F, Slope:
Filrer Ol.aracterisdcs:

L

1Scream., Type:
Mechanical Couplins:

I
L.

Number oi Sorcamcr Elcc.
'lic ModWa (SEMI):

~. .::l\anncblSEM:
J-... Scre...... \..enath:

Selamic Oroup Lensth:

H~ojlho ..a:

J-... H~""". 5I-lnI:
Oroup SeNkIvkr.
H~s..-.:

J-...

TI Digital Fiber Optic Streame~

I - Condensed Specifications
L

Streamer Configuration

..
TEXAS

INsrRUMENTS

'.

Creating useful products
and services for you.

)14101
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ATTACHtlENT III

2~0 CHANNEL DIGITAL STREAtlER (PHASE II)
WITH TRACE SEQUENTIAL RECORDER

GENERAL SPECIFICATIONS

STREAt1ER CONFIGURATION

)

1

Str••••r Typ.

tI.ch.nlc.1 Coupling

SIgn.1 Coup II ng

Str....r Pow.r

Olglt.1 t1ultlpl.x.d

St.lnl.ss St••1 qulC~ dlsconn.ct
with r.-ov.bl ••1.ctrlc.1 conn.ctor
Ins.rt with fl.ld r.pl.c••bl. pins

.
Control.slgn.ls on twisted p.lr wlr.
Pow.r ·.nd d.pth control on s.p.r.t.
wlr••• O.t. r.turn vi. optlc.1 flb.r
Hydrophon. groups conn.ct.d to ••ch
Str••••r EI.ctronlc. tlodul. vi.
IndiVidual twlstid p.lrs. Coaaon
twl.ted p.lr for Syntron h••dlng
s.nsor sy.t...

2~0 volts AC 2000 Hz with .utoa.tlc
s.f.ty shutdown/I ••k.g. d.t.ctlon.
Pow.r dlstrlbut.d vi. qu.d r.dund.nt
wlr. p.lrs.

J

•

Syst.. Ch.nn.1 Alloc.tlon

S.ls Chann.ls/Str.a••r
EI.ctronlcs tlodul.

NUMber of Str.a..r
Electronics tlodule

Str....r length

S.ls.lc Group Length

Str.ln tle.b.r Type

StreaMer DI ••eter

S.ls.lc Ch.nn.ls
D.C. Offs.t Ch.nn.ls
O.pth Ch.nn.ls
H••dlng Ch.nn.ls
W.t.rbr••k Chann.ls
Conflg St.tus Ch.nn.ls
Q.C./T.st Ch.nn.ls

12 m.x

20 .ax

3600 ••tr•• stand.rd

K.vlar

1-718 Inch.s

2~0

20
20
20'
20
20
20



I ~

)

Hydrophone.

Nu.ber Hydrophone./Group

Hydrophone Spacing

Group Sen.ltlvlty

Heading/Depth Sensors

Depth contro I

GSI Dish type, acceleration
cancelling

4D

Linear, 1 phone/D.375 Metre.

8.2 uV/uBar, +/- 2 dB

Wiring and coils prOVided for
Syntron cOMpass/depth sy.te~.

Individual depth sensors are
Incorporated In Llve.1 .ectlon
adjacent to each Stre.~er

Electronics Module

Wiring p~ovlded for Syntron depth
control units



STREAHER ELECTRONICS HOOULE SPECIFICATIONS

Each Str.a..r EI.ctronlcs Hodul. (SEH) wll I conforM to the
following p.rfor.anc. sp.clflcatlons:

Allp II f I.r Typ.

A/O Conv.rt.r Typ.

A/O Conv.rt.r Accur.cy

Low nols. charg. pr.allpllfl.r
follow.d by unity g.ln low cut and
anti alias fllt.r stag.s, follow.d
by an Instantan.ous Floating Point
(IFP) allpllfl.r utilizing an
.xt.nd.d r.ng. s.lIpl••nd hold
."",11 f I.r.

<4 to 256 Hz

12 Bit succ.sslv••pproxl••tlon
+ Sign

+/- O.05~ +/- 0.5 LSB

,­
. ,

,-

A/D Conv.rt.r Dyn•• lc R.ng. ·66 dB

Preallpllfl.r Type Dltt.rent'al Input FET capacltlY.
charge aIlp I U I.r

Gain Const.nt ReMOte progr....d by oper.tor
through onbo.rd .I.ctronlcs. Can
be s.t to on. of thr•• s.ttlngs,
low, ..d or high. Th. actu.1 gain
v.lu. Is d.t.r.lned by hydrophone
group cap.cltanc•• For a group
capaclt.nc. v.lu. of 55 nanofar.ds
the nOMinal g.ln const.nts wll I be

LOW-12dB, HED-2<4dB, HIGH-J6dB

NOTE: A flx.d IFP Gain of 1.58 dB
(xl.2) Is Included In the pr•••p
g.ln c.lculatlon.

IFP GaIn HlnlMUM OdB

IFP Gain HaxlMUM 84 dB

• R.solutlon 6 dB steps (binary)

HaxlMUM Gain 120 dB GC-HI

Hlnl_ Gain 12 dB GC-LO

"

t



Gain Accuracy
channel to channel
& SEH to SEH

Equivalent Input Noise

149G9S

+/- 2 per cent

4 to 256 Hz. 55 nanofarad
equivalent Input capacitance as
terllination

Gain Constant

LO
"ED
HIGH

Input Noise
<uV r.s)

2.19
1. 10
0.77

"aMI-uM Input Signal Difference Hode. 55 n~nofarad
equivalent Input capacitance

GaIn Constant

LD
"ED
HIGH

Voltage
<.Vnls)
I3ID.72
327.68
81.92

Peak
<.V)
1853.53
463.3D
115.83

Dynaalc.Range of Input"·
Signals Referred to Input
NoIse

Gain Constant
LD
"ED
HIGH

Dyna.IC Range <dB)
115
lID
, 00

Distortion

Crossfeed Isolation

Low Cut F I Ihrs

0.1 per cent, 4 to 256 Hz
<T.H.D••easurad to the 6th
Harllonlel

> 60 dB to succeeding adjacent
channel

> 80 dB to. all other channels
.easured driVing one
channel only

Standard cutoff frequencies (3 dB
points) rellote prograMMed IN or OUT

OUT s 4Hz
Slope s 6dB/Octave to 1.9Hz

I 2dB/Octave belo" 1.9Hz

IN s 8Hz
Slope s 18dB/Octave to 4Hz

24dB/Octave below 4Hz



High Cut (Anti-Ails.)
Filter

6d8 Corner
Slope
Type

Input Line Filter.

6d8 Corn.r
Slop.
Type

Filter Pha•• Dupllc.tlon

S."",le R.t.

D.C. Offset

Off••t Corr.ctlon

149G99

NOTE:
Low cut filter re.pon.e cOftprehend.
the .trea.er group re.pon.e

256Hz fixed
36d8/0chv.
6 pole Butt.rworth

NOTE:
Dlgltsl filter In onbosrd
.Iectronlc. provld•••n extr.
36dB/Oct.ve to .Iope,.t 256Hz.
Filter .1.0 provide••elect.bl.
fl It.r. with corn.r••t 64,90,128,
180 Hz with slope of 72dB/Oct.ve.

An Input line filter I. provld.d
for eech •• ISMlc chenn.1 to
.tt.nu.t. eny .ff.ct. of the
.tr••••r pow.r .nd cOMM.nd
tran•• I•• lon bu•••••

700Hz fixed
12dB/Ochv.
Dlff.r.ntle' Inductlv./c.p.cltlve
PI-••ctlon high cut

+/-1.0 ••

1 II. fixed

NQTE:
DeciMation to 2 .nd 4 •••••pl.
r.te. provided In onbo.rd
electronic••fter the dlglt.1
fllhr••

".xlllUll of 1024 .v .t Input to
A/D conv.rter .t 84 dB g.ln
.ettlng, (Approxl••tely 64 uV
.t Input to IFP)

Dyne.lc off••t corr.ctlon
.ppll.d In SE" IFP AMplifier.
G.ln r.lat.d off••t correction
.nd Indlvldu.1 ch.nn.1 offs.t
corr.ctlon Is .pplled by onboerd
sy.te...
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SEH Chann.1 AI location
Sels.lc lIP 12
Depth I
DC Offs.t 1
Analog Q.C. 1
Re.erved 1

...

"

Re.ote Configuration
Functions

Remote QC Functions

Each SEH .ampl •• chann.1 1
.Inultan.ou.ly. Each .ucceedlng
chann.1 I••a~l.d 0.0625•• later
ego channel 12 I••k.w.d 0.6875m.
aft.r chann.1 t. Th••axlmum
sa~l. sk.w b.tw••n any 2 sels.lc
chann.l. I. 0.6925m. InclUding
propagat Ion d.'ay••.

Hodul. Addr•••
Pre••p G.ln (Low, Hed, High)
G.ln .ode. (flx.d or flo.tlng)
Flx.d G.ln (0 to 84 dB In 12 dB

steps)
Interog.te H••dlng Sensor
Low cut fllt.rs (In or out)
P.rfor. I.pul •• t.st
P.rfor. L••k.g. t.st
Hodul. Id.ntlflcatlon LEO On or Off
Str••••r Aft Pow.r On or Off

NOTE:
Th••ctual current configuration
st.tus Is reported by the SEH to
the onboard electronics each
sample period.

Th. following data quality status
Is reported by the SEH to the
onboard electronic•••ch .ample
period.

Comm.nd Buss Error.
Comm.nd Bu.s In us.
Ph••e Lock
Hantl ••• Conv.r.'on Error
Analog Multlpl.xor Timing Error
o.t. Buff.r Overflow
Data Buff.r Underflow
Str••••r Pow.r out of .p.cs
Data Error.
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NOTE :
In order to provide the best
possIble product, GSI re.erve.
the right to Make chenge. In
the .bove .peclflc.tlon••t .ny
till••

ONBOARO ELECTRONICS PERFORKANCE

O.t. Acqul.ltlon Unit (OAU)

Provide. op.r.tor Int.rf.c. to .tr....r .nd .ortlng,
fllt.rlng .nd routing of .tr....r d.t. to R.cordlng Syst•• ,
Sup.rvl.ory Ter.ln.' .nd N.vlg.tlon Sy.t•••

..

".nusl Control

Softw,r. Control

"axl~·.~r S.I .. lc
Chann.l.

DIgital Fllt.r Type

Ch.nnels/Olgltal Filter
Unit (OFU)

Nu.ber OFU's per OAU

Filters available

Filter Slope

Filter Characteristics

D.C. Off••t Fllt.r.

Redund.nt, vi. front p.n.1 .wltches

".In control, vI. sup.rvlsory
t.r.ln.1

240

45 point dlglt.1 convolutIon.
"Inl.u. phase Butterworth response

60

5, one unit dedicated for .u.
filters

64Hz, 90Hz, 128Hz, 180Hz, 256Hz.
Each DFU Independently selectable

72 dB/Ochve

Filters designed to emulate
conventional DFS V filters In
frequenCY re.pon.e. Filter
co.fflcl.nt. progra~.d In PRO"
to p.r.'t fl.xlbility.

2

'.
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Offs.t Filter

Offs.t FIlt.r 2

S.lOPl. R.t••

Tr.ce SUMMing Function

Single Ch.nnel Analog
Outputs

Sup.rvlsory T.r.ln.1

Re.ov.s gain dep.nd.nt offset

ReMov.s r.sldu.1 ch.nn.1 d.p.nd.nt
offs.t

1, 2, 4 ••

Each OFU c.p.bl. of lnd.p.nd.nt
•• Iectlon of tr.c. su-Mlng of I, 2,
4, non-ov.rl.pplng unw.lght.d
adjacent trac.s

2 .vallable

Provld.s software control of all str••••r functions .nd syst..
configuration. Provld.s .rror reporting .nd syst•• Q.C. functions
and h.rdcopy logging function.

R.cordlng Syst..

P.rfor~s data recording and reproduce function. of 240 ch.nnel
.tr....r .yat...

L

•

•

Syst.. Type

Tape Type

NUftber of Tr.cks

Tep. Spe.d

Recording Density

O.t. Tran.fer R.te

Record I ng Method

S.mple Interv.1

TlIII ng Accur.cy

Recording For••t

Header For..t Size

Trace Sequential Recording

0.5 Inch

9

125 Inches per second

6250 bpi

781,250 bytes/second nonln.1

Group Coded Recording (GCR)

I, 2, or 4 .secs

+1- 0.005~

2 byte, quaternary exponent,
SEG 0, ~Itlplexed

352 bytes plus extend.d and
external he.der•
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I

I

Haxl~ R.cord L.ngth
1.11 .a.pl. rat.
2.11 .a.pl. rat.
4 Mil .a.pl. rat.

R.produc. Functions
Honltor

Playback

Olspl.y Forut

Hultlpl.xed Ol.pl.y

'.

Singi. Tr.c. R.cord.r
Output

Oel.yed R.cordlng

Extended He.der

Auxllll.ry O.t. Recorded

Shotpo Int O.ta

149~03

8 ••cond.
\6 ••cond.
\6 .econd.

NOTE:
HaxiMU. r.cord I.ngth I. det.r.ln.d
by capacity of deMUltlpl.x ...ory.
Valu.s glv.n ar. for .tandard .y.t..

R.ad-b.fore-wrlt. data output to
.el •• lc QC .y.t.. for analy.ls. All
chann.l. plotted with keyboard
sel.cted gain functl4ns.

Tap. output pre••nted to .el •• lc QC
syst.. as for Honltor above.

Flo.t, deflo.t, PGC

Wiggi. tr.c.

Hultlpl.xed .cope dl.pl.y
pr•••nt.tlon with flo.t, d.flo.t,
PGC, .nd urk.r pul •••

Provided with float, d.flo.t, PGC
g.ln control. Chann.1 I. Software
s.'.ct.bl••nd Independent of other
dlspl.ys

NOTE:
K.ybo.rd selection of traces or
groups of trac.s to be displayed
Is provided.

0.\ to 9.9 seconds
Oel.y Is recorded on extended
he.der.

Provided

Jull.n day
GHT
Shotpolnt nUMb.r
W.ter depth
Str••••r depth

R.cord (File) nuMbar
R.el nUMb.r
O.I.y tl.e (T-zero)
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DIERGY llClURCZ DETAILS

4075 cu in Airgun Array

Operating Vol\llle

Total Spare VolUllle

Operating Pressure

Operating Depth

. Firing Delay

Co!Ipressors

Setback I.

DIl1t8lce ·troll CNP
To centre of GW\ Array

Distance froll Stern
To Centre of GW\ Array

4075 cu. ins.

770 cu. ins.

2000 psi

10.0 • +/- 1.0 •

TIger II

3 Norwalk C600
3 Le Roi 750

54.57 •

39.37 •
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NAVIGATION 8YS'I'DI llE'1'AILS

Prillary System

I'

Type

Survey ConIpany

Operating Frequency

Ships Antenna Height
(Above sea Level)

Phase CoIIparison

DNA

1620 KHz

10 ..

)

•

. 1

'.
I

Antenna Location frolll Stem 39.3 ..

Antenna LocatiOn frolll 0 ..
Centre Line

Secondary Sntn SylediB
0,

Type Range-Range, Pulsed

Survey COIIpaI'ly GSI

Operating Frequency 420 Ilhz

Antenna Height (ASL) 10 m

Antenna Location frolll stem 25.3 ..

Antenna Location frOll 0 II

Centre Line

GSl-700
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APPDI)IX ..

SEG-D 'l'APE FORIIA'l'

GS>-700

-



-----~.~-~~.,~-.-~~--;-----'~~---------------;-:---------------~-----,

n,----------------------------------------------------..,e

C_ lITI.---l C~"'L an.::.:::I :c.=:'±"'-;::~~:J
StAal T""£ 1-------______________ :u. np( ll-~AS~~..J,...

Oemultipl..ed dato block.

_S'."Tu_uenr..........UITTt.......UeYTO.....-HC CJ_U• ..-rn......-.ut n--.•••• - K. n'--II• ..".~U tnt,..- - - ...... c_ ... e
~::-

.... ........ ._- I ..,.. I • I .r ?...- .-.. Ij .-..." .n. .To ... Kn I·. ...
!> -= ... -- ..... • ...... ( • 0 • --...- ..... -- .._. ..... ..... -- -- ,..,...... IGntOew.,1 • ,-.a.,.1 • , • .....

0 ..... 1'~_ ...... .. ICMI "' __~ ... TWC 1IIAel.....

IT..... 1"-,,-

Record format ,
.

lOS • ITMT 0J1 IC.AN 141YTU J, .'hIII_ ",,0 l".nul

....TUa MtAOU 110 I1'TU t
J" • urnll lUX_ ...,.
n 'IIC'UOCI AII'fIOO_ IS

I ....D r MIt "NPAl. MUDU C."..

• I • I • • I • • I [§] I ')..,. ....
• .... • • ..,. • • OA'A • .... • • OA'A I~ • ..T' • ....... 1) • ....... ~ I-.......
• • • • • • • • 1..1 • • • • /- -,~,-- -, - --- . --E~C1
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PLATE 45

149!.OS

••
...

)

1

....

2111M.-r ......,_IIl
.... liDCW'hI JMtMd

Tho rollowln, UIUIUaICd tho l6-bk won! IIld the
com.pondln, bk wei,h..:

B~ 0 2

By10 I S C, C.
By10 2 Q.. Q.. Q...

S-II,M ".-(One - DCpdW DIIIIIbcr).C-..,•.-, u_"'.-T1IIIIs ...... bk posl·
tive binary ",_01 or 4 wrlllCn u 4= where
CCC coo ..........aI.... rroal 0-1.
Q.... - /r«'Ioto.-T1IIII•• 12 biI_'. cO!ftPlcmcn.
biaary r....ioA. Tho ndll polOl I. 10 the ior. or .he
_ .i,ni6c00l bil (Q..) wilh tho IotSB beln,
cleAned u 2". Tho r....ion CIA ha.. ...... rrom

3 4 ~ 6 1

C, Q.. Q., Q... Q~

Q.. Q.. Q.... Q... Q...

-I + 2'" to I - 2-". In order to ,.aront.. the
uAiqucneu o(aM stan otlCan. nc...ivc UIO it invalid
and mull be convened 10 polilivc UfO.

I_pol 11,,,,,1_ S.QQQQ.QQQQ,QQQQ "4ccC "

2"" millivohl where 1'" i, lhe viluc required to de·
scale the da.a .ample to lhe recordinl Iyslcm input
level. MP il defined in Byte. of each channel SCi

dcKripiOf in the scan type header.

..



PLATE 4C

149 ~09

••
TRACK NO.

BIT NO.

BCD VALUE MSD
BINARY VALUE MSB I • • , I , • T • , ,

I ". ,. ul II • I • , ,
LSD

LSB

•

•

•

•
•

,

•
•

•

,

a

,
,

,

,
,

II

"

"
II

II

II

,.

~
,, ' , ' , ' , " " " " ,'. '. " " '. '. '. '. ,
" ' , ' , ' , " " " ' , ,• " ~"I" " " '. '. '. •, , ' , ' , ' , ' , ' , " " •
" ", ". ", ". ". ". ". •". ". ". ". ", ". ", ". ,
", ", ", ", ". ", ". "
" " '. " ". ".. "10 "10

"II "II "II "II ",. ",. .1•• ",. ,
~ '", ., ", '", tI • YO. tI, ,. , ,

e e e • ", ", ", ", ,
~ If. ". ". ". ... ", -, .., ,
~ ", ", " , ", ". ". ". ". ,

", ", ", ", ". ". "'. MI, ,
}. II, Il, II, II, ", ". .t, ", ,
< " , ", ", ", ", ", ", ", ,
<

", ". ", ", ". ". ". ". ,". ". ". ", -. -. ". -. ,>- , , ., ., ., ., ., ., ., ,., ., ., ., •• •• •• •• ,
~ '. '. '. '. '. •• ' . •• ,

I , I, I , I. I 1_, I I., -, -. ,
~ . • • • • II'•• .,1.• "',. "'.0 ,
•• ,", "', III. I". ",, .,., 1/1 . .,.. ,

, , , , , , ' , ' , ' ,>- , , " ' , " ' , ' , " "I r IT/a, ""'I ."a l ""', ",a, ITla. .fllI, ."a l• >- ", ", <>, <>, ", tI, <1, tI,
>- ", ", ", '", ", ", ", ",>- t., ", ", ", t•• ". ", "',

P, lO, t., II, P, lO, II, II,

--.......

'OJMIAT COOC

-...
'1M

,'u .......

..... ,,"CD

MCOM u.n& UI

.e.... ''fPC''..coao
~"II',.........
IIlIW "0CIlS

.... leU ._lU\M.
....,. ......."1.
1UIISIa.0CII III'OeCJff &IIW......,..-

General ·head.,

........
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PLATE 40

••
TRACK NO.

BIT NO.

BCD VALUE ..SO
BINARY VALUE "SB

LSD
LSB

•

•

•
•

,
,

,

,

•,
•

,
•
•

II

II

r IT, IT, IT, '" ". ". ", ", ,
• ca, ca, •al l "', .., ca• ca, ca, ,

".. " .. " .. "II ". "" "II ", ,
• ", ", ", ", Yr. ", ", ", •.... .... .... fill ft. Tl u '... '., ,.., '., .., ", ... .., .. , '., •

• • • • • • • • ,.', ..... ... .., .., ... .... .... •..., 110, 110, 110, .... CII. .... flO • •~ .... CII. .... .... CII. .... "". .... ,.
C, ., ., ., • • • • "

, . .,. ... tiC 'IC • • • • II
AI, AI, AI, AI, AI. AI. ". ", '.

• • .'. ... AI. ... ". ". ". ". II

• • • • .', ", ", ", II, ~ .'. ". ". ". ", ", ". ., , ,
'C, LC, LC, LC, LC, Le, Le. LC, ,,.
Le, Lf. Le, LC, LC. LC. LC. LC. ,
• • • • L', Lt, Lt, L' , ,

L'. Lt, L', Lt, LI, Lt, L', Lt, ,
OT, "', .,, "', OT. OT, Of. OT. ,

~ Of. Of. OT, OT. OT. OT. Of. Of. •·'i "', "', OT, OT, OT, "', "', ,
Of. "', OT, "', OT. OT. Of. OT. •"', OT, "', ", OT, "', OT, OT. •< OT. "', OT, OT. OT. OT. OT. OT. •
• • • • • • • Q •• • • • • • • • •• • • • • • • • •• • • • • • • • ,
• • • • • • • •• • • • • • • •

ca.ua.c" In".., ,.._......-

LOW cut
''''u ILOH",

_ a

~ t..,..

--
-"-'

C'-neI Nt clelc:rlptor
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___~ ----=p,""I.A~n;=-4£-,=-- " V

II

I

I

•

o

I

•

II

17

I

1

"
10

II

I

•

r '. ' . ' , ' I 'Z 'Z 'Z 'Z I

<

~
'. '. '. '. '4 '4 '4 '4

IT, ST, ST, liT, STZ STZ STZ ITZ

~
CN. CN, CNI, CN, CN Z CN Z CN Z CN Z

TN. TN, TN, TN, TNZ TN Z TN Z TN Z
<

>-
TN. TN. TN. TN. TN4 TN 4 TN4 TN4

Till TI4 TIS TIZ Til T10 T. T I

< T , TI Til T4 T. T Z T , TO

T_
1

T_a T•• T_4 T_ll T_I T-1 T
'-

-I

0 0 0 0 0 0 0 0 1

{ IS II II IS IS IS IS IS I-I -a -. -4 -I -I -1 -I

0 0 O. 0 0 0 0 0 ,
~

Nil TWI4 TWIS TWll TWII TWIO TW. TW ll I

'l
TW , TWI TWll TW. TW. TWZ TW. TWO I

TW., TW.. TW•• TW•• TW. 1I TW_ I TW_7 TW·I
,

0 0 0 0 0 0 0 0 I

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

,.IIST
TIM'" WOIII

llCAN TVl'1
NUMlIII

CIWlNILln
NUIl.1I

FILl Il\IIlIIIII

TlMI
IIIIAIl WINOOW

TRACI NU_

Demultiplexed trace header

....-
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Huon BLOCK 'ARAMIE'RRSc-... ........
All val OR In pocked BCD 1I01e.. Olherwl.. IpCClft.d.

F

5 K.. K.
6 K.. K., K.. Ko
I IC,. K.
9 K.. K,.

10 K... K..
II YR.. YR.
11 0, DY,
13 DY., DY.
14 HI' H.

15 Milo MI.
16 SE.. SE,
17 Mit M,

II Ma• M.
19 M,. M.
10 B" 8.
11 Ba.8.
11 B•• B.

•

INDEX
BYTE

1
1
3
4

ABBREVIATION

Ph p.
Flo F.
Y" V.
Va. Y.

I. dlru I..

DESCRIP'TION

FII. number of four
. dllh. (0-9999)
Formll code:

0015 10 bit blnuy muhlp'ucd
oon I bit qualCmllry muhlple.cd
0014 16 bI. quOlCnW)' mulliplcud
0041 I bI. he..decimal mUlli~xed
0044 16 bI. he..decimal muhlp....d
0041 31 bh he..decimal mulliplc••d
80 I5 10 bll biaary demulliple.ed
80n I bll uolem demulli xed
8014 16 b11' utIe demulli .ed
8041 I bh he..decimal delDUlliplc.cd
8044 16 bla he..deci... deoukiplelcd
8041 31 bla .....dlCimal demulliplc.cd
0100 1IIep\, do IlOl ....

0000 1IIepI, do ....
0eMn\ _S, 11 dilill

Lasltwo dllilS of year (0-99)
Julian day 3 dllllS (1-366)

Hour or dly 1 eIilii. (0-13) (Orunwich M...
Time)
MinUle of hour 1 dllil. (0-59)
Second of mlnUle 1 dilil. (0-59)
ManufllClurr:r's code 2 diahs
Not.: Se. Appendi. B for the tunoNlllilnmen"
ManufKturer's serill number... dilhs

Bytes per ..an 6 dilil. (1-999,999) II' Ulilized in
the muhlplucd formlt. 10 idenlify the number of
bytes (inchulina dall. IUliliary I sync, and timina
bytes, .te.) rcqui~d to make up I tompl.t. ,,"n.
In I demuhlplc.cd retord, this fi.1d is 001 uoed Ind
I. rcc:ordcd II zeros. (5•• Appendi. El)

IIaN __ "' 01.-This Is coded II I binll)"
numberwilb LSB cquollo 1/16 mIec. Thl. will
Illow wnpllnllnl.rvals from 1/16throulh 8 m.~t
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••
...

INDEX
BYTE

24

26

ABBREVIATION

p.

• SlBX. \bnI S/8X.

SIB, tbN SIB.

z.

• R,
R••••

ElESCRIPTION

10 binary 1lepO. Thu•• 1he "Iowlble .......... inter­
vals .,.1'", 'II. 1'., I,., I. 2. 4. Mel • mICe. The
.......... In,crv.. ts Ilwly' the difference between
Jucccuive aimina words. Each channel used will
be sampled one or more limes per bue scln inlcr·
VII.

Polarlty.-The.. 4 binary bill .... me..u,cd 00

lbe aeason. cabla, insanuncnt, &Ad IOW'CI com·
blo.don and acllllIo the ,y'le........u"ly.
Tlaocoda :

OOOOU_1cd
0001 Zero
00104'_pa
0011 90 clcl....
0100 13' clcPI
0101 110 clcpa
OIIOnsclc....
0111270 ....
1000 31S clcPI
1001
1010
1011
lloo-uped
1101
1110
1111'

Thil binary IlW1Iber (ranle 0 to IS) is 10 ..poncot
on Ind Isusod io coojunction wilh SIB (Byte lS).
This binary number (ran.c 0 10 2SS) is used in can·
junctioo with SlBX (ICC Byte 24) to indiclte the
number of Kanl in I block. tr it iJ 0, lhe dall body
is one cOQdnuoul block. Olhcrwise. the dall body
il compoacd or "",llipl. block•• elCh block coo·
(&inin, SIB x 211... scans. h it \/Ilid only (or
multiple.cd dill.
Record Iypc
Bill 0 I 2 3

o 0 I 0 Te....cord
o I 0 0 Parallel ch.....1Ie"
o I I 0 Direct channelte't
I 0 0 0 Normal record
0001 Other

Record r_llme (In 1.........A11 oro.'
11_ 1.024 ). 1loIa ..I c... be SCI from 00.'
10 99.' 1.. limel from 0.Sl2 ICC. to
101.11I A ..alai of 00.0 indlcateslhe record
le.lth II locIctermlftlte.

.......
..

'Dcuils 01 poIarioy _ aM__... _ 10 dltr~me...-: TIll...... 8. 8 .. Dalby. A. E.. landnom.
a" .9". Special rcpon 01_ 'ACI T 'AEI _ polarity .......: Oeoph)flks. 't. 40. p. 69<t •
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DESCRIPTION

I Ll
ok.J.. ....

...

28

29

JO

31

32

STIR,. STIR,

CS,. cs.

SK.. SK.

EX .. EX,

Scan type. per record. This 2 diail code iJ.be Rum·
bet of scan types per record (1-99). (Zero is
invalid.)
Number of channel set, per tcM Iype (1-99).
(Zero i. inYalid.) Thi. 2 diait code Is.he number of
channel sell per tcan. If multiple 'SCM types are
used (such u in a switchin. sampliftl interval
cnvlronmenl), lhis number is equal lO ahe number
of channel sell conwned in the SCM Iype wi,h ,he
laraCII number of channel sell. If SCM types also
..ill wiIh Icas than thi. muimum number ofchan·
nelsell per tcaIltype. dummy channolSCI descrip­
tors wUl have 10 be RCOrdcd in Ihe tcan 'ype
header. This COIl be done by sellinalhe number of
channel. in Ihe dummy channel SCI descriptor lO
uro (rdCRllCC Bylu 9 and 10·of Ihe tcan type
header description). Example 6 IIIUIlR.es Ihis
requitemelll.
Number of 32 by.. l\elds Iddcd to Ihe end of etch
scan 'ype header in order to record lhe sample
skew of all channels (0-99). (S.. Appendi. E3).
Zero indicatcs thaI skew is nol recorded.
E:ucnded header ICRllh. The utended header is
used 10 record additional equipment par,mclers.
An cumplc of Ihis would be: parlmelen &cneratcd
by the addition of I field slacker 10 lhe system.
The IWO diailS (0-99) in this field specify 'he
number of 32 byte extensions.
EXlemaJ header Icnl.h. The utemal header is
used 10 record acklilional user supplied informalion
in Ihe header. The (wo dililS (0-99) in Ihis field
specify the number of 32 byte extensions.

.::

Scu ',pe -.. (eI.......1lei daerlpIM)

The scan type header is dc&cnnined by the sySiem confilunlion and consiSls of one or more channel set
descriplon each of 32 bytcs followed by I series of 32 byte sample skew fields. A channel set is defined
IS I lrouP of channels opcrllinl with the aamc let or parametcn Ind heinl simpled IS pan of a scln of dtlla.
A scan 'ype header can be composed of from I 1099 channel set descriptors. If dynamic parameler changes
Irc required dwinlthc recordinl. additional scln type hcaden musl he added, each conilinin I the channel
set dcscrip&on ncccuary to define the new pallmcten. Each scln type header must have lhe same
number of ch....1 se. descriptors (see Appendi. E4 for header lenath c.leulation) .

...
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CHANNEL SET DESCRIPTOR

)

INDEX
BYTE

I

2

)

4

S
6

7
a

9
10

ABBREVIATION

ST.. ST.

CN.. CN.

Tf.. lhru Tf,
Tf,lhru Tf,

0,0
MP.. MP,lhru

MP_.

CIS,. CIs.
CIS•• CIs,

",

DESCRIPTION

These IwO diai" (1-99) idenlily lhe number 01 Ihe
leln Iype helder 10 be described by lhe .ubsequenl
bylcs. The firsl scan type huder is I and the lilst
scan type header number is the same value a, Byte
28 (STIR) 01 lhe aene,,1 helder. II I sCln Iype
header contains more than one channel scI duerip.
tor. the Kin type header number will be repea,cd
in each or its channel set descriptors. If the sys­
tem docs not han dynamic parameler chaRles
durinl.he record, such ai switched tamplin, inler­
vals, lhere will only be one Kin .type header
required.
These two diai" (1-99) identify the channel sellO
be described in the nc~l 30 bytCl within this scan
type hcodcr. The fitsl channel sel is "I" and 'he
lut channel set ~umber iI the same number as
Byle 29 (CS) of the aeneral helder. If lhe scan
actually COnlains rewer channel leIS than CS. then
dummy cllanllcl .., descriptors arc included IS

specified in Byla 29 of leneral helder.
Channel SCi slanina time. This is a binaty number
where Tf l - .21 IIUCC (2-msec increments). This
number ide-uifies lhe timina word of the first sea:.
of dlla in ohio cllanllcl SCI. In a sinlle lean Iype
record. lhis would Iypically be recorded u a zero
(an uception rniaN be deep waler recordin.). In
multiple scan type records, this number represenll
Ihe Slanina time, in milliseconds, or the channel
set. Start limes rrom 0 10 131,070 msec (in 2-msec
incrcmenls) can be recorded.
Channel sel end lime. This is a binary number
where TEl. 21 milliseconds (2 millisecond incre­
ments). 10ese Iwo byles represent the record end
lime orthc: channel set in milliseconds. In a muhi·
pined record, IU channels or a channel SCi must
be or the ume lenalh. TE may be used in I de­
mulliplned record 10 Illow the termination or a
particular channel set shoner than other channel
scts wilhin its scan type. In a sinale scan I)'pt
rceora, BylaS S and 6 would be lhe lenllh 01 .he
record. End limes up 10 131,070 mscc (in 2·mscc
incrcmenu) can be recorded.

This siln ma.nilude binary number is Ihe ex·
ponent orlhe base 2 muhiplier 10 be used 10 duc.le
Ihe dala on tape to oblain inpul volll.e in milli­
volls. The radix poinl is between MP. and MP_,.
This muhiplicr has I range or 2,.·n to 2-)1.". (Sec
Appendix E7.)
This is the number or channels in Ihis channel SCI'-'

II cln assume a number rrom 0-9999.

!
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CHANNEL SET DESCRIPTOR

..

INDEX
BYTE

II

12

12

13
14
IS
16

11
18
19
20

21
22

ABBREVIATION

C,.o

SIc,

• I

Af.. AF.
AFI , AF.

0, AS,
AS,. AS,

Le,. LC,
LC, • LC.

O. LS,
LSI. LSa

DESCRIPTION

Channellype idcnlificllion:

Bil 0 I 2 3
01 I 100her
o I I 0 Ellemal dala
o I 0 I Time counte"
o I 0 0 Wiler break
o 0 I I Up hole
o 0 I 0 Time break
o 0 0 I Sei.
o 0 0 0 Unused
I 0 0 0 Sianature, unfiltered
I 0 0 I Siana,ure. filtered

ThIs packed BCD number is an exponenl of2. 'The
number (2a1C) reprue... 1he number or.ubscan. or
1IIis<hannel Itl In lhebue scan. Possible value. ror
1IIis parameter (2a1C) are 110 SI2 (2"10 2"). Rerer­
ence Byte 23 or Ihe aenera! header.)
Channel pin coollOl melhod.

BilS Cain mode

4 S 6 1
o 0 0 I - (I) Individual AGe
o 0 I 0 - (2) Canaed AGe
o 0 I I • (3) Fixed aain
o 1 0 0 • (4) Proarammed aain
I 0 0 0 - (8) Binary aain control
1 0 0 1 - (9) IFP alin conlrol
Alias filter rrequency. It can be coded ror Iny
rr<quen<y rrom 0 10 9999 Hz.
Alii' filter .Iope in dB per octave. It can be coded
(rom 0 10 999 dB in l·dB sleps. A uro indtcalcs
.he filter i. oul (see Appendix ES ror definilion).
loW--C:UI filter setling. II can be coded (or Iny
rrequency rrom 0 '0 9999 Hz.
loW-CUI filter .Iope. It can be coded ror any .Iope
rromO 10999 dB peroc,"ve. Azero slope indie....
lhe filter i. ou'. (See Appendix ES ror definilion.)
Notch rrequency seuina. It can be coded lor Iny
rr<quency lrom 0 '0 999.9 Hz. 'The oul filler i.
wriltcn u 000.0 HI.

-Incaal code for Ibis fonnll bccM&M 1ht 'imina coun&cr is pII1 orlhc liaR of scan and cannoc be idcnlificd as part or. channel.
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INDEX
BY'll:

ABBREVIATION DESCRIPTION

The followin. nolCh fthers are coded in I limilar manner.
23 NT•• NT, Second nolch rrequency
24 NTa• NT.
25 NT,. NT, Third nolch rrequency
26 NT,. NT,
27
28
29 UIlUICd. Wrlncn u

ze.....
30
31
32
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But .... IDlen'o11llo lime belween limina words.
A bale KIA macnal usually conlalM OQC scan but un·
der lOme conditions may contain muhiple subscans.
_ 1llo data between aaps on tape.
e............ One 0< morc channels wnplcd at the
s~ samplift' mienal and conlaininlthe wne filler,
fiud lain. and other Iud parameter information.
e........t ... c1eacrlpeor A unit of the scan type header
describina lhe paranlCleR of a channel set.
Data recoI'dIq IMtbod 1be: arranlcmcnt of bits 10

represenl wnplCl on lape.
FI10 All data rccocdcd flOlll a sinale ....rD impulse
.<sweep. lunay also be the own ora number of....ray
impulses or sweeps. Lilcrally. it is all of the blocks
betweeo file marks.
F....- o.Ia reconIln. melhod combined with a
mulliplcacd/cIcmIIIlifIlcllCd 1ndic:1IOr (sec .....ral
header ByleS 3 and 4).
e-...t M..w The 6nl bcadcr In the header block.
1& cootaiAs iAformadOA commoa 10 the entire m:ord.
lAde. b)'te 1llo byle number of some particular pa­
rameler wilhia the .....ral or scan type header.
Pac..... BCD Binary coded decimal digi.. repre­
sented by four data bit•.
Sample skew The fraclioo of the base scan inlerval
between the: aimina word and the IlCtual time the sam·

pie wu taken in I base scan interval (not related to

position on tape).
SampllDl Intenal The interval between rcadinas
such as the lime belween successive nmplu of it

digital seismK: lrace.
SaD One compklC sequence 'of evcnlS, such as
samplinl all channels. Dala recorded durinl a base
scan interval.
Scan IDlerval The interval belween reldinas of all
nmplel conlained in a scan lype.
Scan type One compkle sel or channel selS whkh

make up a SCln. A s.eismk: record conlains muhiple
scans. and mayor may not conlain more lhan one
scan type.
Scaa typo ....... A header containina one or more
channel set descriptorS and the skew informllion.
Subacaa A set of wnplcs conlainin. 0 ... sample for
.ach channel in a channel sct.
Time br.... wbsdow Time inlerval in which time
break is ..peeled. If time bresk doc. not occur by lhe
end of lbe window, inlemallimc break is gcneraled.
Trace A record or one seismic channel within a scan
Iypc. A colleclion of a sequenlial sel of points from
one seismic channel.
Trace block A block conlainina lhe: dala of ont: IriCC
or a pan of a Irace with conSlant paramcu:rs.
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HEADER DESCIUPTORS

G - acne,.1 header S - ",an Iypc header (channel leI d<scriplo<)

ABBREVIATION HEADER BYTE NO. DESCRIPTION

AF S 13,14 ALIAS FILTER FREQUENCYAS S 15,16 ALIAS FILTER SLOPEB G 20,21,22 BYTES PER SCAN (MULTIPLEXED ONLY)BCD
BINARY CODED DECIMALBOT
BEGINNING OF TAPE MARKC S II CHANNEL TYPE IDENTIFIC;t,TIONCN S 2 CHANNEL SET NUMBERCS G 29 CHANNEL SETS PER SCAN TYPE

CIS S 9,10 CHANNELS IN THIS CHANNEL SETDP
DYNAMIC PARAMETER CHANGE BIT (SEE
THE MULTIPLEXED DATA BLOCK, SOS
BYTE 4)

DY G 12, 13 DAY OF YEAR
EC 0 31 EXTENDED HEADER LENGTH£OF

END OF FILE MARK
EOT

END OF TAPE MARK
EX 0 32 , EXTERNAL HEADER LENGTH
F 0 I, 2 FILE NUMBER
H 0 14 HOUR OF DAY
HDR

HEADER FOR DEMULTIPLEXED TRACEHL
HEADER LENGTH (SEE APPENDIX E4)

I G 23 BASE SCAN INTERVAL
IBG

INTERBLOCK GAP (ALSO GAP)
ITB

INTERNAL TIME BREAK (SEE THE MULTI.
PLEXED DATA BLOCK, SOS BYTE 4)

J S 12 GAIN CONTROL METHOD
K G 5THRU 10 GENERAL CONSTANTS
LC S 17,18 LOW CUT FILTER FREQUENCY
LS S 19,20 LOW CUT FILTER SLOPE
LSB LEAST SIGNIFICANT BIT
LSD LEAST SIGNIFICANT DIGIT
M 0 17 THRU 19 MANUFACTURER'S CODE AND SERIAL

NUMBER
1.11 G IS MINUTE OF HOUR
MP S 8 DESCALING EXPONENT
MSB MOST SIGNIFICANT BIT
MSD

MOST SIGNIFICANT DIGIT
NT S 21 THRU 26 NOTCH FILTER FREQUENCY
P G 24 POLARITY
R 'G 26,27 RECDRD LENOTH
S SIGN BIT
SIB, SlBX G 24,2S NUMBER OF SCANS PER BLOCK

........
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HEADER DESCIUPTORS

ABBREVIATION HEADER BYTE NO. DESCRIPTION

SIC S 12 EXPONENT Of SAMPLES PER CHANNEL IN
THE BASE SCAN

SE G 16 SECOND Of MINUTE
SK G 30 NUMBER Of 32 BYTE SKEW fiELDSSOS

START Of SCAN (MULTIPLEXED DATA)
BLOCK)

SS
SAMPLE SKEW

SIS
SAMPLES/SCAN

ST S I SCAN TYPE NUMBER
STIR G 21 SCAN TYPES PER RECORD.T

TIMING WORD (MULTIPLEXED DATA
) BLOCK)

Tf S 3.4 fiRST TIMING WORD IN THIS CHANNEL
SET

TE S 5.6 END TIME Of THIS CHANNEL SET
TN

DEMULTIPLEX ED TRACE NO. (SEE TRACE
HEADER)

lW
TIME BREAK WINDOW (SEE DEMUlTI.)
PlEXED DATA BLOCK. TRACE HEADER
BYTES 13. 14 AND 15)lWt
TIME BREAK WINDOW INDICATOR (SEE
MULTIPLEXED DATA BLOCK. SOS BYTE 4)Y 0 3.4 fORMAT CODE (DATA RECORDING
METHOD)

YR G II YEAR (LAST TWO DIGITS)J Z G 26 RECORD TYPE

)

)

)
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STATISTICS

First Recording Day 18th Novetllber, 1984

Last Recording Day 17th Decelllber. 1984

Nwlber of Lines 79

Nwlber of Kilometres 2363.55 KJls

NuIIlber of Shotpoints 78785

Percentage of misfires 0.42%

Average Kilometres per 86.0 !<JIs
Prospect day

Kaonetic Kilometres 2363.55 !<JIs

Gravity Kilometres 2363.55 KJls

"5>-701
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PRODUCTION llE'l'AILS

GSl-109
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TNK4- 75B 1261 1423 163 4.890 163 4.890 COMPLETE
TNK4- 38 1 543 543 16.290 543 16.290 COMPLETE
TNK4- 40 1 1764 1764 52.920 1764 52.920 COMPLETE
TNK4- 01 1 523 523 15.690 523 15.690 COMPLETE
TNK4- 03 1 635 635 19.050 635 19.050 T.B.C.
TNK4- 03A 636 1403 768 23.040 768 23.040 COMPLETE
TNK4- 05 1 1444 1444 43.320 1444 43.320 COMPLETE
TNK4- 07 1 1443 1443 43.290 1443 43.290 COMPLETE
TNK4- 09 1 1434 1434 43.020 1434 43.020 COMPLETE
TNK4- 11 1 1435 1435 43.050 1435 43.050 COMPLETE
TNK4- 13 1 1375 1375 41. 250 1375 41.250 CO~lPLETE

TNK47 15 1 1353 1353 40.590 1353 40.590 COMPLETE
TNK4- 17 1 1335 1335 40.050 1335 40.050 COMPLETE
TNK4- 19 1 1187 1187 35.610 1187 35.610 COMPLETE
TNK4- 21 1 1324 1324 39.720 1324. 39.720 COMPLETE
TNK4- 23 1 1055 1055 31.650 1055 31.650 COMPLETE
TNK4- 25 1 1004 1004 30.120 1004 30.120 COMPLETE
TNK4- 34 1 578 578 17.340 578 17.340 T.B.C.

) TNK4- 39 1 772 772 23.160 772 23.160 COMPLETE
TNK4- 43A 1 704 704 21.120 704 21.120 COMPLETE
TNK4- 49 1 443 443 13.290 443 13.290 COMPLETE
TNK4- 53 1 523 523 15.690 523 15.690 COMPLETE
TNK4- 59 1 2053 2053 61. 590 2053 61.590 COMPLETE
TNK4- 04A 1 413 413 12.390 413 12.390 COMPLETE
TNK4- 57 1 1015 1015 30.450 1015 30.450 COMPLETE
TNK4- 65 1 874 874 26.220 874 26.220 COMPLETE
TNK4- 67 1 903 903 27.090 903 27.090 COMPLETE
TNK4- 61 1 503 503 15.090 503 15.090 COMPLETE
TNK4- 54 1 873 873 26.190 873 26.190 COMPLETE
TNK4- 28 1 915 915 27.450 915 27.450 COMPLETE
TNK4- 34A 579 1064 486 14.580 486 14.580 COMPLETE
TNK4- 24 1 1074 1074 32.220 1074 32.220 COMPLETE
TNK4- 28A 1 643 643 19.290 643 19.290 COMPLETE
TNK4- 20 1 1312 1312 39.360 1312 39.360 COMPLETE
TNK4- 22 1 853 853 25.590 853 25.590 COMPLETE

TOTALS 78785 2363.55 78785 2363.55
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PRODUCTION Il£'l'AILS

LINE NUKERICAL LISTING

LINE FSP LSP KHS DATE RECORDED

TNK4- 01 1 523 15.690 6 DEC
TNK4- 02A 1 323 9.690 28 NOV
TNK4- 03 1 635 19.050 6 DEC
TNK4- 03A 636 1403 23.040 7 DEC
TNK4- 04A 1 413 12.390 14 DEC
TNK4- 05 1 1444 43.320 7 DE:C
TNK4- 06 1 473 14.190 28 NOV
mK4- 07 1 1443 43.290 7 DE:C
TNK4- 08 1 1333 39.990 25 NOV
TNK4- 09 1 1434 43.020 7 DE:C
TNK4- 10 1 1456 43.960 27/28 NOV

-, TNK4- 11 1 1435 43.050 7/8 DE:C
TNK4- 12A 1 903 27.090 25 NOV

) TNK4- 13 1 1375 41.250 8 DE:C
TNK4- 14 1 814 24.420 24 NOV
TNK4- 15 1 1353 40.590 8 DE:C
TNK4- 16 1 744 22.320 28 NOV
TNK4- 17 1 1335 40.050 8 DE:C
TNK4- 18B 1 573 17 .190 29 NOV
TNK4- 19 1 1187 35.610 8/9 DE:C
TNK4- 20 1 1312 39.360 14 DE:C

- TNK4- 21 1 1324 39.720 9 DE:C
TNK4- 22 1 853 25.590 16 DEC
TNK4- 23 1 1055 31.650 9 DE:C
TNK4- 24 1 1074 32.220 16 DEC

,- TNK4- 25 1 1004 30.120 9 DEC
TNK4- 26 1 943 28.290 23 NOV
TNK4- 26A 3000 4105 33.180 29 NOV.... TNK4- 26C 944 1157 6.420 5 DEC
TNK4- 27 1 493 14.790 25 NOV
TNK4- 28 1 915 27.450 15 DEC

}~ TNK4- 28A 1 643 19.290 16 DEC
TNK4- 29 1 603 18.090 28 NOV
TNK4- 31 1 613 18.390 28 NOV
TNK4- 32 1 1393 41.790 4 DE:C
TNK4- 33 1 493 14.790 25 NOV
TNK4- 34 1 578 17.340 9/10 DEC

) TNK4- 34A 579 1064 14.580 16 DE:C
TNK4- 35 1 683 20.490 25/26 NOV
TNK4- 36 1 953 28.590 24 NOV
TNK4- 37A 1 623 18.690 26 NOV
TNK4- 38 1 573 16.290 6 DE:C
TNK4- 39 1 772 23.160 13 DE:C

J TNK4- 40 1 1764 52.920 6 DEC
TNK4- 41 1 763 22.890 26 NOV

J l::oS<-::-:::'oo=---------------------------------...]
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TNK4- 42 1 1615 48.450 4 DEC
TNK4- 43/\ 1 704 21.120 13 DEC
TNK4- 44 1 941 28.230 23 HOV
TNK4- 45 1 763 22.890 26 HOV
TNK4- 46 1 1052 31.560 4 DEC
TNK4- 47 1 1003 30.090 26 HOV
TNK4- 48 1 2176 65.280 22/23 HOV
TNK4- 49 1 443 13.290 14 DEC
TNK4- 50 1 703 21.090 24 HOV
TNK4- 51 1 1975 59.250 26/27 NOV
TNK4- 52 1 383 11.490 2 DEC
TNK4- 53 1 523 15.690 14 DEC
TNK4- 54 1 873 26.190 15 DEC
TNK4- 55 1 1774 53.220 27 HOV
TNK4- 57 1 1015 30.450 14 DEC
TNK4- 59 1 2053 61.590 14 DEC
TNK4- 61 1 503 15.090 15 DEC
TNK4- 63 1 573 17.190 27 HOV
TNK4- 65 1 874 26.220 15 DEC

)
TNK4- 67 1 903 27.090 15 DEC
TNK4- 69/\ 1 884 26.520 5 DEC
TNK4- 71 1 822 24.660 24 HOV
TNK4- 73 1 814 24.420 5 DEC
TNK4- 75/\ 1 1260 37.800 3 DEC
TNK4- 758 1261 1423 4.890 6 DEC
TNK4- 77/\ 1 1123 33.690 30 HOV
TNK4- 79 1 1125 33.750 30 HOV
TNK4- 81 1 1063 31.890 1 DEC
TNK4- 83 1 1074 32.220 1 DEC
TNK4- 85 1 1043 31.290 1 DEC
TNK4- 87 1 863 25.890 1 DEC
TNK4- 89 1 1285 38.550 1 DEC
TNK4- 91 1 954 28.620 1/2 DEC
TNK4- 93 1 573 17.190 2 DEC

.,r TNK4- 95 1 933 27.990 2 DEC
TNK4- 97 1 562 16.860 2 DEC
TNK4- 99 1 933 27.990 2 DEC
TNK4-101 1 633 18.990 24 NOV
TNK4-103 1 662 19.860 24 NOV

TOTALS 78785 2363.55

1
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FIELD TAPE ItM:NTORY

INVENTORY OF DIGITAL FIELD TAPES

PARTY 2931 M/V "EUGENE MCDERMOTT DATE I NOV/DEC 1984

CLIENT I AMOCO PROSPECT I BASS BASIN COUNTRY I AUSTRALIA

TXP DATE TAPE NO. LINE NO. SHOT-POINTS RECORD NOS.

0 19 NOV 809531 TNK4-18A 001 - 103 001 - 103
1 809532 104 - III 104 - III
0 809533 121 - 223 114- 223
1 809534 224 - 230 217 - 223
0 809535 237 - 339 224 - 326
1 809536 340 - 442 327 - 429
0 809537 443 - 450 430 - 437
1 809538 458 - 560 439 - 541
0 809539 561 - 575 542 - 557
0 20 NOV 809540 TNK4-37 001 - 112 001 - 112
1 809541 113 - 122 113- 122
2 809542 130 - 234 124 - 228
0 809543 235 - 282 229 - 276
1 809544 289 - 400 277 - 388
0 806545 513 - 529 501 - 517
1 809547 NOISE STRIP ONLY
0 22 NOV 809548 TNK4-48 001 - 115 001 - 115
1 809569 116- 230 116- 230
0 809550 231 - 345 231 - 345
1 809551 346 - 460 346 - 460
0 809552 461 - 575 461 - 575
1 809553 576 - 690 576 - 690
0 809554 691 - 805 691 - 805

) 1 809555 806 - 920 806 - 920
0 23 NOV 809556 921 - 1035 921 - 1035
1 809557 1036 - 1150 1036 - 1150
0 809558 1151 - 1265 1151 - 1265
1 809559 1266 - 1380 1266 - 1380
0 809560 1381 - 1495 1381 - 1495• 1 809561 1496 - 1610 1496 - 1610
0 809562 1611 - 1725 1611 - 1725
1 809563 1726 - 1840 1726 - 1840
0 809564 1841 - 1955 1841 - 1955
1 809565 1956 - 2012 1956 - 2012
0 809566 2019 - 2133 2013 - 2127• 1 809567 2134 - 2176 2128 - 2170
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TXP DATE TAPE NO. LINE NO. SHOT-POINTS RECORD NOS.

0 23 NOV 809573 TNK4-44 001 - 115 001 - 115
1 809574 116- 230 116 - 230
0 809575 231 - 345 231 - 345
1 809576 346 - 460 346 - 460
0 809577 461 - 575 461 - 575
1 809578 576 - 690 576 - 690
0 809579 691 - 805 691 - 805
1 809580 806 - 920 806 - 920
0 809581 921 - 941 921 - 941
0 809582 TNK4-26 001 - 115 001 - 115
1 809583 116- 240 116- 240
0 809584 241 - 365 241 - 365
1 809585 366 - 490 366 - 490
0 809586 491 - 615 491 - 615
1 809587 616 - 740 616 - 740
0 809588 741 - 865 741 - 865
1 809589 866 - 943 866 - 943
0 24 NOV 809590 TNK4-36 001 - 115 001 - 115
1 809591 116 - 230 116- 230
0 809592 231 - 345 231 - 345
1 809593 346 - 460 346 - 460
0 809594 461 - 575 461 - 575
1 809595 576 - 690 576 - 690
0 809596 691 - 805 691 - 805
1 809597 806 - 920 806 - 920
0 809598 921 - 953 921 - 953
0 809599 TNK4-103 001 - 115 001 - 115
1 809600 116 - 230 116 - 230
0 809601 231 - 345 231 - 345
1 809602 346 - 460 346 - 460
0 809603 461 - 575 461 - 575
1 806604 576 - 662 576 - 662
0 809605 TNK4-101 001 - 115 001 - 115
1 809606 116 - 230 116- 230
0 809607 231 - 345 221 - 345
1 809608 346 - 460 346 - 460
0 809609 461 - 575 461 - 575
1 809610 576 - 633 576 - 633
0 809611 TNK4-50 001 - 115 001 - 115
1 809612 116- 230 116 - 230

J 0 809613 231 - 360 231 - 360
1 809614 361 - 490 361 - 490
0 809615 491 - 620 491 - 620
1 809616 621 - 703 621 - 703
0 809617 TNK4-71 001 - 115 001 - 115
1 809618 116- 245 116- 245
0 809619 246 - 375 246 - 375
1 809620 376 - 505 376 - 505
0 809621 506 - 635 506 - 635

• GSI 109
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TXP DATE TAPE NO. LINE NO. SHOT-POINTS RECORD NOS.

1 809622 636 - 765 636 - 765
0 809623 766 - 822 766 - 822
0 809624 TNK4-14 001 - 115 001 - 115
1 809625 116 - 245 116 - 245
0 809626 246 - 375 246 - 375
1 809627 376 - 505 376 - 505
0 809628 506 - 635 506 - 635
1 809629 636 - 765 636 - 765
0 809630 766 - 814 766 - 814
0 25 NOV 809631 TNK4-12 001 - 115 001 - 115
1 809632 116- 191 116- 191
0 809633 TNK4-12A 001 - 115 001 - 115
1 809634 116 - 230 116- 230
0 809635 231 - 345 231 - 345
1 809636 346 - 460 346 - 460
0 809637 461 - 575 461 - 575
1 809638 576 - 591 576 - 591
0 809639 592 - 706' 590 - 704
1 809640 707 - 821 705 - 821
0 809641 822 - 903 820 - 901
0 809642 TNK4-8 001 - 115 001 - 115
1 809643 116 - 230 116- 230
0 809644 231 - 345 231 - 345
1 806645 346 - 460 346 - 460
0 809646 461 - 575 461 - 575
1 809647 576 - 690 576 - 690
0 809648 691 - 805 691 - 805
1 809649 806 - 935 806 - 935
0 809650 936 - 1035 936 - 1065
1 809651 1066 - 1195 1066 - 1195
0 809652 1196 - 1325 1196 - 1325
1 809653 1326 - 1333 1326 - 1333
0 809654 TNK4-27 001 - 115 001 - 115
1 809655 116- 245 116 - 245
0 809656 246 - 375 246 - 375
1 809657 376 - 493 376 - 493
0 809658 TNK4-33 001 - 115 001 - 115
1 809569 116- 245 116- 245
0 809660 246 - 375 246 - 375
1 809661 376 - 493 376 - 493
0 809662 TNK4-25 001 - 115 001 - 115
2 809663 116 - 245 116- 245
0 809664 246 - 375 246 - 375
2 809665 376 - 505 376 - 505
0 26 NOV 809666 506 - 635 506 - 635
2 809667 636 - 683 636 - 683

J 0 809668 TNK4-37A 001 - 115 001 - 115
2 809669 116- 230 116 - 230
0 809670 231 - 360 231 - 360

t G~709
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2 809671 361 - 490 361 - 490
0 809672 491 - 620 491 - 620
2 809673 621 - 623 621 - 623
0 809674 TNK4-41 001 - 115 001 - 115
1 809675 116 - 245 116- 245
0 809676 246 - 375 246 - 375
1 809677 376 - 505 376 - 505
0 809678 506 - 635 506 - 635
1 809679 636 - 763 636 - 763
0 809680 TNK4-47 001 - 115 001 - 115
0 809681 116 - 245 116- 245
1 809682 246 - 375 246 - 375
0 809683 376 - 505 376 - 505
1 809684 506 - 635 506 - 635
0 806685 636 - 765 636 - 765
1 809686 766 - 895 766 - 895
0 809687 896 - 1003 896 - 1003
1 809688 TNK4-45 001 - 115 001 - 115
2 809689 116- 240 116 - 240
1 809690 241 - 365 241 - 365
2 809691 366 - 490 366 - 490
1 809692 491 - 615 491 - 615
2 809693 616 - 740 616 - 740
1 809694 741 - 763 741 - 763
1 809695 TNK4-51 001 - 115 001 - 115
2 809696 116 - 245 116- 245
1 809697 246 - 375 246 - 375
2 27 NOV 809698 TNK4-51 376 - 505 376 - 505
1 809699 506 - 635 506 - 635
2 809700 636 - 465 636 - 465
1 809701 766 - 895 766 - 895
2 809702 896 - 1025 896 - 1025
1 809703 1026 - 1155 1026 - 1155
2 809704 1156 - 1285 1156 - 1285

) 1 809705 1286 - 1415 1286 - 1415
2 809706 1416 - 1545 1416 - 1545
1 809707 1546 - 1675 1545 - 1675
2 809708 1675 - 1805 1676 - 1805
1 809709 1806 - 1935 1806 - 1935
2 809710 1936 - 1975 1936 - 1975
0 809711 TNK-55 001 - 115 001 - 115
1 809712 116 - 245 116- 245
0 809713 240 - 375 246 - 375
1 809714 376 - 505 376 - 505
0 809715 506 - 635 506 - 635
1 809716 636 - 765 636 - 765

I 0 809717 766 - 895 766 - 895
1 809718 896 - 1025 896 - 1025
0 809719 1026 - 1155 1026 - 1155

I
GSl-709
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1 809720 1156 - 1285 1156 - 1285
0 809721 1286 - 1415 1286 - 1415
1 809722 1416 - 1545 1416 - 1545
0 809723 1546 - 1675 1546 - 1675
1 809724 1676 - 1774 1676 - 1774
0 809725 TNK4-4 001 - 115 001 - 115
1 809726 116 - 117 116 - 117
0 809727 TNK4-63 001 - 115 001 - 115
1 809728 116- 245 116- 245
0 809729 246 - 375 246 - 375
1 809730 376 - 505 376 - 505
0 809731 506 - 573 506 - 573
0 809732 TNK4-10 001 - 115 001 - 115
1 809733 116 - 245 116 - 245
0 809734 246 - 375 246 - 375
1 809735 376 - 505 376 - 505
0 809736 506 - 635 506 - 635
1 809737 636 - 765 636 - 765
0 809738 766 - 895 766 - 895
1 809739 896 - 1025 896 - 1025
0 809740 1024 - 1155 1024 - 1155
1 809741 1156 - 1285 1156 - 1285
0 809742 1286 - 1415 1286 - 1415
1 28 NOV 809743 1416 - 1456 1416 - 1456
1 809744 TNK4-29 001 - 115 001 - 115
2 809745 116 - 245 116- 245
1 809746 246 - 375 246 - 375
2 809747 376 - 505 376 - 505
1 809748 506 - 603 506 - 603
1 809749 TNK4-2 006 - 57 001 - 42
1 809750 TNK4-2A 001 - 115 001 - 115
2 809751 116- 230 116 - 230
1 809752 231 - 323 231 - 323
1 809753 TNK4-6 001 - 115 001 - 115
2 809754 116 - 245 116 - 245

809755 246 - 375 246 - 375
809756 376 - 473 376 - 473
809757 TNK4-31 001 - 115 001 - 115

1 809788 TNK4-31 116 - 241 116 - 241
0 809759 242 - 367 242 - 367, 1 809760 368 - 493 368 - 493
0 809761 494 - 613 494 - 613
0 809762 TNK4-16 001 - 115 001 - 115
1 809763 116 - 245 116- 245
0 809764 246 - 375 246 - 375
1 809765 376 - 505 376 - 505
0 809766 506 - 635 506 - 635
1 809767 636 - 744 636 - 744

GSI 109
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0 29 NOV 809768 TNK4-18B 001 - 115 001 - 115
1 809769 116- 230 116 - 230
0 809770 231 - 345 231 - 345
1 809771 346 - 460 346 - 460
0 809772 461 - 573 461 - 573
0 809773 TNK4-26A 3000 - 3114 3000 - 3114
1 809774 3115 - 3339 3115 - 3339
0 809775 3240 - 3364 3240 - 3364
1 809776 3365 - 3489 3365 - 3489
0 809777 3490 - 3614 3490 - 3614

) 1 809778 3615 - 3739 3615 - 3739
0 809779 3740 - 3864 3740 - 3864
1 809780 3685 - 3989 3865 - 3989
0 809781 3990 - 4105 3990 - 4105
0 809782 TNK4-77 001 - 115 001 - 115
1 809783 116 - 221 116- 221
0 809784 TNK4-77A 001 - 115 001 - 115
1 809785 116 - 245 116- 245
0 809786 246 - 375 246 - 375
1 809787 376 - 505 376 - 505
0 809788 506 - 635 506 - 635
1 809789 636 - 765 636 - 765
0 809790 766 - 895 766 - 895
1 809791 896 - 1025 896 - 1025
0 809792 1026 - 1123 1026 - 1123
1 809793 TNK4-79 001 - 115 001 - 115
0 809794 116 - 245 116 - 245
1 809795 246 - 375 246 - 375
0 809796 376 - 505 376 - 505
1 809797 506 - 635 506 - 635
0 809798 636 - 765 636 - 765
1 809799 766 - 895 766 - 895
0 809800 896 - 1025 896 - 1025
1 809801 1026 - 1125 1026 - 1125
0 1 DEC 809802 TNK4-81 001 - 115 001 - 115
1 809803 116- 245 116 - 245
0 809804 246 - 375 246 - 375
1 809805 376 - 505 376 - 505
0 809806 506 - 635 506 - 635
1 809807 636 - 765 636 - 765

• 0 809808 766 - 895 766 - 895
1 809809 896 - 1025 896 - 1025
0 809810 1026 - 106 1026 - 106
0 809811 TNK4-83 001 - 115 001 - 115
1 809812 116 - 240 116 - 240
0 809813 241 - 365 241 - 365
1 809814 366 - 495 366 - 495
0 809815 496 - 625 496 - 625
1 809816 625 - 755 625 - 755

• GSl-1Oe
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1 809866 896 - 933 896 - 933
0 809867 TNl<4-97 001 - 115 001 - 115
1 809868 116 - 245 116- 245
0 809869 246 - 375 246 - 375
1 809870 376 - 505 376 - 505
0 809871 506 - 562 506 - 562
0 809872 TNl<4-99 001 - 115 001 - 115
2 809873 116 - 245 116- 245
0 809874 246 - 375 246 - 375
2 808875 376 - 505 '376 - 505• 0 809876 506 - 636 506 - 636
2 809877 636 - 765 636 - 765
0 809878 766 - 895 766 - 895
2 809879 896 - 933 896 - 933
1 809880 TNl<4-52 001 - 115 001 - 115
2 809881 116- 230 116- 230
1 809882 231 - 345 231 - 345
2 809883 346 - 383 346- 383
0 809884 TNl<4-75 001 - 115 001 - 115
1 809885 116 - 116-
1 3 DEC 809886 TNl<4-75A 001 - 115 001 - 115
2 809887 116 - 230 116- 230,
1 809888 231 - 360 231 - 360
2 809889 361 - 490 361 - 490
1 809890 491 - 620 491 - 620
2 809891 621 - 750 621 - 750
1 809892 751 - 880 751 - 880
2 809893 881 - 1010 881 - 1010
1 809894 1011 - 1144 1011 - 1138
2 809895 1145 - 1259 1139 - 1253
1 809896 1260 - 1374 1254 - 1368
2 809897 1375 - 1423 1369 - 1417
1 4 DEC 809898 TNl<4-46 001 - 115 001 - 115
2 809899 116- 240 116- 240
1 809900 241 - 370 241 - 370
2 809901 371 - 500 371 - 500
2 809902 501 - 630 501 - 630
2 809903 631 - 760 631 - 760
2 809904 761 - 890 761 - 890
2 809905 891 - 1020 891 - 1020
1 809906 1021 - 1052 1021 - 1052
2 809907 TNl<4-42 001 - 115 001 - 115
2 809908 116 - 245 116- 245
1 809909 246 - 375 246 - 375
2 809910 376 - 505 376 - 505
1 809911 506 - 635 506 - 635J 2 809912 636 - 765 636 - 765
1 809913 766 - 895 766 - 895
2 809914 896 - 1025 896 - 1025

I (>5/-709
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1 809915 1026 - 1155 1026 - 1155
2 809916 1156 - 1286 1156 - 1285
1 809917 1286 - 1415 1286 - 1415
2 809918 1416 - 1545 1416 - 1545
1 809919 1546 - 1615 1545 - 1615
0 809920 TNI<4-32 001 - 115 001 - 115
1 809921 116- 245 116- 245
0 809922 246 - 375 246 - 375
1 809923 376 - 505 376 - 505
0 809924 506 - 635 506 - 635
1 809925 636 - 765 636 - 765
0 809926 766 - 895 766 - 895
1 809927 896 - 1025 896 - 1025
0 809928 1026 - 1055 1026 - 1055
1 809929 1056 - 1285 1056 - 1285
0 809930 1286 - 1393 1286 - 1393
0 5 DEC 809931 TNK4-26B 821 - 935 821 - 935
1 809932 935 - 978 936 - 977
0 809933 TNK4-26C 821 - 935 821 - 935
1 809934 936 - 1065 936 - 1065
0 809935 1066 - 1195 1066 - 1195
1 809936 1196 - 1325 1196 - 1325
0 809937 1326 - 1365 1326 - 1365
0 809938 TNI<4-69 001 - 115 001 - 115
1 809939 116 - 245 116 - 245
0 809940 246 - 255 245 - 255
0 809941 TNK4-69A 001 - 115 001 - 115
1 809942 116 - 245 116- 245
0 809943 246 - 375 246 - 375
1 809944 376 - 505 376 - 505
0 809945 506 - 635 506 - 635
1 809946 636 - 765 636 - 765
0 809947 766 - 884 766 - 884
2 809948 TNI<4-73 001 - 115 001 - 115
1 809949 116- 245 116 - 245
2 809950 246 - 375 246 - 375
1 809951 376 - 505 376 - 505
2 809952 506 - 635 506 - 635
1 809953 636 - 765 636 - 765
2 809954 766 - 814 766 - 814
2 6 DEC 809955 TNK4-75B 1140 - 1254 1140 - 1254
1 809956 1255 - 1384 1255 - 1384
2 809957 1385 - 1423 1385 - 1423
2 809958 TNI<4-38 001 - 115 001 - 115
1 809959 116- 245 116- 245
2 809960 246 - 375 246 - 375

J 1 809961 376 - 505 376 - 505

I GSI 109
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2 6 DEC 809962 TNK4-38 506 - 543 506 - 543
1 809963 TNK4-40 001 - 115 001 - 115
2 809964 116- 245 116- 245
1 809965 246 - 375 246 - 375
2 809966 376 - 505 376 - 505
1 809967 506 - 635 506 - 635
2 809968 636 - 765 636 - 765
1 809969 766 - 895 766 - 895
2 809970 896 - 1025 896 - 1025
1 809971 1026 - 1155 1026 - 1155
2 809972 1156 - 1285 1156 - 1285
1 809973 1286 - 1415 1285 - 1415
2 809974 1416 - 1545 1416 - 1545
1 809975 1546 - 1675 1546 - 1675
2 809976 1676 - 1764 1676 - 1764
1 809977 TNK4-1 001 - 115 001 - 115
2 809978 116- 245 116- 245
1 809979 246 - 375 246 - 375
2 809980 376 - 505 376 - 505
1 809981 506 - 523 506 - 523
1 809982 TNK4-3 001 - 115 001 - 115
2 809983 116- 245 116- 245
1 809984 246 - 375 246 - 375
2 809985 376 - 505 376 - 505
1 809986 506 - 635 506 - 635
0 7 DEC 809987 TNK4-3A 515 - 629 001 - 115
1 809988 630 - 759 116- 245
0 809989 760 - 889 246 - 375
1 809990 890 - 1019 376 - 505
0 809991 1020 - 1149 506 - 635
1 809992 1150 - 1279 636 - 765
0 809993 1280 - 1403 766 - 889
2 809994 'l'NK4-5 001 - 115 001 - 115
1 809995 116 - 245 116- 245
2 809996 246 - 375 246 - 375
1 809997 376 - 505 376 - 505
2 809998 506 - 635 506 - 635
1 809999 636 - 765 636 - 765
2 810000 766 - 895 766 - 895
1 810001 896 - 1025 896 - 1025
2 810002 1026 - 1155 1026 - 1155
1 810003 1156 - 1285 1156 - 1285
2 810004 1286 - 1415 1286 - 1415
1 810005 1416 - 1444 1416 - 1444
1 810006 TNK4-7 001 - 013 001 - 011
2 810007 014 - 128 012 - 126, 1 810008 129 - 258 127 - 256
2 810009 259 - 388 257 - 386
1 810010 389 - 518 387 - 516

• GSI 709
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2 7 DEC 810011 TNK4-7 519 - 648 517 - 646
1 810012 649 - 778 647 - 776
2 810013 779- 908 777- 906
1 810014 909 - 1038 907 - 1036
2 810015 1039 - 1168 1037 - 1166
1 810016 1169 - 1298 1167 - 1296
2 810017 1299 - 1428 1297 - 1426
1 810018 1429 - 1443 1427 - 1441
0 810019 TNK4-9 001 - 115 001 - 115
1 810020 116- 245 '116- 245
0 810021 246 - 375 246 - 375
1 810022 376 - 505 376 - 505
0 810023 506 - 635 506 - 635
1 810024 636 - 765 636 - 765
0 810025 766 - 895 766 - 895
1 810026 896 - 1025 896 - 1025

~ 0 810027 1026 - 1155 1026 - 1155
1 810028 1156 - 1285 1156 - 1285
0 810029 1286 - 1415 1286 - 1415
1 810030 1416 - 1434 1416 - 1434
1 810031 TNK4-11 001 - 115 001 - 115
0 810032 116- 245 116- 245
1 810033 246 - 375 246 - 375
0 810034 376 - 505 376 - 505
1 810035 506 - 635 506 - 635
0 810036 636 - 765 636 - 765
1 8 DEC 810037 766 - 895 766 - 895
0 810038 896 - 1025 896 - 1025
1 810039 1026 - 1155 1026 - 1155
0 810040 1156 - 1285 1156 - 1285
1 810041 1286 - 1415 1286 - 1415
0 810042 1416 - 1435 1416 - 1435
0 810043 TNK4-13 001 - 115 001 - 115
1 810044 116- 245 116 - 245
0 810045 246 - 375 246 - 375
1 810046 375 - 505 375 - 505
0 810047 506 - 635 506 - 635
1 810048 636 - 765 636 - 765
0 810049 766 - 895 766 - 895
1 810050 896 - 1025 896 - 1025» 0 810051 1026 - 1155 1026 - 1155
1 810052 1156 - 1285 1156 - 1285
0 810053 1286 - 1375 1286 - 1375
1 810054 TNK4-15 001 - 115 001 - 115
2 810055 116 - 245 116 - 245
1 810056 246 - 375 246 - 375

J 2 810057 376 - 505 376 - 505
1 810058 506 - 635 506 - 635
2 810059 636 - 765 636 - 765

GSI 109
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1 8 DEC 810060 TNK4-15 766 - 895 766 - 895
2 810061 896 - 1025 896 - 1025
1 810062 1026 - 1155 1026 - 1155
2 810063 1156 - 1285 1156 - 1285
1 810064 1286 - 1353 1286 - 1353
0 810065 TNK4-17 001 - 115 001 - 115
1 810066 116- 116-
2 810067 124 - 238 119 - 233
1 810068 239 - 353 234 - 348
1 810069 354 - '349 -

t 0 810070 391 - 505 379 - 493
1 810071 506 - 635 494 - 623
0 810072 636 - 765 624 - 753
1 810073 766 - 895 754 - 883
0 810074 896 - 1025 884 - 1013
1 810075 1026 - 1155 1014 - 1143
0 810076 1156 - 1285 1144 - 1273
1 810077 1286 - 1335 1274 - 1323
0 9 DEC 810078 TNK4-19 001 - 115 001 - 115
1 810079 116- 245 116- 245
0 810080 246 - 375 246 - 375
1 810081 376 - 505 376 - 506
0 810082 506 - 635 506 - 635
2 810083 636 - 765 636 - 765
0 810084 766 - 895 766 - 895
2 810085 896 - 1025 896 - 1025
0 810086 1026 - 1155 1026 - 1155
2 810087 1156 - 1187 1156 - 1187
1 810088 TNK4-21 001 - 115 001 - 115
2 810089 116 - 245 116 - 245
1 810090 246 - 375 246 - 375
2 810091 3769 - 505 376 - 505
1 810092 506 - 635 506 - 635
2 810093 636 - 765 636 - 765
1 810094 766 - 895 766 - 895
2 810095 896 - 1025 896 - 1025
1 810096 1026 - 1155 1026 - 1155
2 810097 1156 - 1285 1156 - 1285
1 810098 1286 - 1324 1286 - 1324
1 810099 TNK4-23 001 - 115 001 - 115
2 810100 116- 245 116 - 245
1 810101 246 - 37 246 - 375
2 810102 376 - 505 376 - 505
1 810103 506 - 635 506 - 635
2 810104 636 - 765 636 - 765
1 810105 766 - 895 766 - 895
2 810106 896 - 1025 896 - 1025
1 810107 1026 - 1055 1026 - 1055

I GSI-709
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1 810108 TNK4-25 001 - 115 001 - 115
0 810109 116 - 245 116- 245
1 810110 246 - 375 246 - 375
0 610111 376 - 505 376 - 505
1 810112 506 - 635 506 - 635
0 810113 636 - 765 636 - 765
1 810114 766 - 695 766 - 895
0 810115 696 - 1004 896 - 1004
1 810116 TNK4-34 001 - 115 001 - 115
0 810117 116 - 245 '116 - 245
1 810118 246 - 375 246 - 375
0 610119 376 - 505 376 - 505
1 810120 506 - 635 506 - 635
0 810121 636 - 765 636 - 765
1 810122 766 - 781 766 - 761

GSI 709
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0 13 DE:C 810142 TNK4-39 001 - 115 001 - 115
1 810143 11& - 245 116- 245
0 810144 246 - 375 246 - 375
1 810145 376 - 505 376 - 505
0 810146 506 - 635 506 - 635
1 810147 636 - 765 636 - 765
0 810148 766 - 772 766 - 772
0 810149 TNK4-43 001 - 005 001 - 005
0 810150 TNK4-43A 001 - 115 001 - 115
1 810152 246 - 375 '246 - 375
1 810153 376 - 505 376 - 505
0 810154 506 - 635 506 - 635
1 810155 636 - 704 636 - 704
0 14 DEC 810156 TNK4-49 001 - 115 001 - 115
1 810157 116 - 239 116- 239
0 810158 240 - 363 240 - 363,
1; 810159 364 - 443 364 - 443
0 810160 TNK4-53 001 - 115 001 - 115
1 810161 116- 245 116- 245
0 810162 246 - 375 246 - 375
1 810163 376 - 505 376 - 505
0 810164 506 - 523 506 - 523
0 810165 TNK4-59 001 - 115 001 - 115
1 810166 116 - 245 116 - 245
0 810167 246 - 375 246 - 375
1 810168 376 - 505 376 - 505
0 810169 506 - 635 506 - 635
1 810170 636 - 765 636 - 765
0 810171 766 - 865 766 - 865
1 810172 896 - 1025 896 - 1025
0 810173 1026 - 1155 1026 - 1155
1 810174 1156 - 1285 1156 - 1285
0 810175 1286 - 1415 1286 - 1415
1 810176 1416 - 1545 1416 - 1545
0 810177 1545 - 1675 1546 - 1675
1 810178 1676 - 1805 1676 - 1805
0 810179 1806 - 1935 1806 - 1935

)
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1 810180 1936 - 2053 1936 - 2053
0 810181 001 - 115 001 - 115
1 810183 116- 245 116 - 245
1 810184 376 - 413 376 - 413
0 810185 TNI<4-57 001 - 115 001 - 115
1 810186 116 - 245 116- 245
0 810187 246 - 375 246 - 375
1 810188 376 - 505 376 - 505
0 810189 506 - 635 506 - 635
1 810190 636 - 765 '636 - 765
0 810191 766 - 895 766 - 895
1 810192 896 - 1015 896 - 1015
0 15 DEC 810193 TNI<4-65 001 - 115 001 - 115
1 810194 116 - 245 116 - 245
0 810195 246 - 375 246 - 375
1 810196 376 - 505 376 - 505
0 810197 506 - 635 506 - 635
1 810198 636 - 765 636 - 765
0 810199 766 - 874 766 - 874
0 810200 TNK4-67 001 - 115 001 - 115
1 810201 116 - 245 116- 245
0 810202 246 - 375 246 - 375
1 810203 376 - 505 376 - 505
0 810204 506 - 685 506 - 635
1 810205 636 - 765 636 - 765
0 810206 766 - 895 766 - 895
1 810207 896 - 903 896 - 903
0 810208 TNK4-61 001 - 115 001 - 115
1 810209 116 - 245 116 - 245
0 810210 246 - 375 246 - 375
1 810211 376 - 503 376 - 503
2 810212 TNI<4-54 001 - 115 001 - 115
0 810213 116 - 245 116- 245
2 810214 246 - 375 246 - 375
0 810215 376 - 505 376 - 505
2 810216 506 - 635 506 - 635
0 810217 636 - 765 636 - 765
2 810218 766 - 873 766 - 873
0 810219 TNK4-28 001 - 115 001 - 115
2 810220 116 - 245 116- 245

) 0 810121 246 - 375 246 - 375
2 810222 376 - 505 376 - 505
0 810223 506 - 635 506 - 635
2 810114 636 - 765 636 - 765
0 810225 766 - 895 766 - 895
2 810226 896 - 915 896 - 915

J 0 812027 TNK4-34A 459 - 573 439 - 573
1 810228 574 - 703 574 - 703

• GSI 709
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TXP DATE TAPE NO. LINE NO. SHOT-POINTS RECORD NOS.

0 810229 704 - 833 704 - 833
1 810230 834 - 963 834 - 963
0 810231 964- 1064 964- 1064
0 16 DEC 810132 TNK4-24 001 - 115 001 - 115
1 810233 116- 245 116 - 245
0 810234 246 - 375 246 - 375
1 810235 376 - 505 376 - 505
0 810236 506 - 635 506 - 635
1 810237 636 - 765 636 - 765
0 810238 766 - 895 766 - 895
1 810239 896 - 1025 896 - 1025
0 810240 1026 - 1074 1026 - 1074
0 810241 TNK4-28A 001 - 115 001 - 115
1 810242 116 - 230 116 - 230
0 810243 231 - 360 231 - 360
1 810244 361 - 490 361 - 490
0 810245 491 - 620 491 - 620
1 810246 621 - 643 621 - 643
0 810247 TNK4-20 001 - 115 001 - 115
1 810248 116 - 245 116 - 245
0 810249 246 - 375 246 - 375
1 810250 376 - 505 376 - 505
0 810251 506 - 635 506 - 635
1 810252 636 - 765 636 - 765
0 810253 766 - 895 766 - 895
1 810254 896 - 1025 896 - 1025
0 810255 1026 - 1155 1026 - 1155
1 810256 1156 - 1285 1156 - 1285
0 810257 1286 - 1312 1286 - 1312
0 810258 TNK4-22 001 - 115 001 - 115
1 810259 116 - 240 116- 240
0 810260 241 - 365 241 - 365
1 810261 366 - 490 366 - 490
0 810262 491 - 615 491 - 615

) 1 810263 616 - 740 616 - 740
0 810264 741 - 853 741 - 853

•

GSI 109
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SHIPtlDn'S

Seismic Data
Shipnlent Number

2931/HISC/13/84 *
2931/HISC/14/84 *
2931/HISC/16/84
29311HISC/18/84

20/11/84
29/11/84
12/12184
17/12/84

Seismic Data Shipped to Geocentral Inc.
2 Northpoint drive,Suite 600
Houston,Texas 77060 USA

)

Navigation Data
Shipment Number

2931/PER/44/84
29311PER/48/84
2931/PER/49/84

29/11/84
12/12/84
17/12/84

)

Navigation Data Shipped to

Gravity Data
Shipment NUlllber

Geophysical Service Inc
47 Burswood Road
Victoria Park WA 6100

2931/HISC/15/84 * 29/11/84
2931/HISC/17/84 * 12/12/84
2931/HISC/19/84 * 17/12/84

llagnetic Data
Shipment number

llagnetic Data Shipped to

2931/DAL/25/84
29311DAL/27/84
29311DAL/30/84

Geophysical Service
7800 Banner Drive
Dallas, Texas, USA

29/11/84
12/12184
17/12/84

Inc.

L

•

•

• GS~709

NOTE * Shipments addressed to AMOCO International Towers
II Greenpoint Plaza
16825 Northchase Drive
Houston, Texas, USA
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PRODUCTION LINE SUMMARY - 67 - ••
CLI ENT I AMOCO. AREA I BASS BASIN 1984. DATE I NOVEMBER 1984

DATE LINE No. SP RANGE KM'S
GRAVITY

SP'S KM'5
MAGNETICS
SP'S KM'S CUMMIONTS

M. S. P.

COMPLETE

1. B. R.

COMPLETE

1. B. C.

COMPLETE

COMPLETE

COMPLETE

COMPLETE

COMPLETE

COMPLETE

To B. R.

COMPLETE

COMPLETE

COMPLETE

COMPLETE

M. S. P.

COMPLETE

COMPLETE

COMPLETE

COMPLETE

COMPLETE

M. S. P •

COMPLE"rE

COMPLETE

1. B. R.

COMPLETE
PROCESS I NGl

M. S. P.

COMPLETE

COMPLETE

T. B. R.

COMPLETE

COMPLETE

COMPLETE

COMPLETE

COMPLETE

T. B. C.

..

..

..

2.55

- .. -

AS SEISMIC

AS SEISMIC

05.97

AS SEISMIC

AS SEISMIC

(SUBJECT TOflNAL

•

•

..

..

..

..

..

..

•

..

..

..

..

..

..
- " -

AS SEISMIC

2.55

AS SEISMIC

05.97

AS SEISMIC

22 NOV.

23 NOV.
23 NOV.

23 NOV.

23 NOV.

24 NOV.

24 NOV.

24 NOV.

24 NOV.

24 NOV.

24 NOV.

25 NOV.

25 NOV.

25 NOV.

2S NOV.

25 NOV.

25 NOV.

21. NOV.

21. NOV.

21. NOV.

21. NOV.

21. Nov.
21. NOV.

27 NOV.

27 NOV.

27 NOV.

27 NOV.

27 NOV.

28 NOV.

28 NOV.

28 NOV.

28 NOV.

28 NOV.

28 NOV.

28 NOV.

29 NOV.

29 NOV.

START OF SHIPMENT 2931/MISC/13/84

19 NOV. TNK4-18 001 - 0045 01.35 AS SEISMIC AS SEISMIC T. B. R.

19 NOV. TNK4-18A 001 - 0575 17.25" 1. B. R.

?O NOV. TNK4-37 001 - 0538 11..14 T. B. R.

___________________~~P_Pf_§~lf~~~!_~~~~~~l~~~~~~~~ _
START OF SHIPMENT 2931/MISC/14/84

TNK4-48 001 - 0871 21..13 AS SEISMIC

TNK4-48 872 - 2171. 39.15
TNK4-44 001 - 0528 15.84

TNK4-44A 001 - 0941 28.23

TNK4-2b 001 - 0943 28.29

TNK4-3b 001 - 0953 28.59

TNK4-103 001 - 01.1.2 19.81.

TNK4-IOI 001 - 01.33 18.99

TNK4-50 001 - 0703 21.09

TNK4-71 001 - 0822 24.1.1.

TNK4-14 001 - 0814 24.42

TNK4-12 001 - 0199 05.97

TNK4-12A 001 - 0903 27.09

TNK4-08 001 - 1333 39.99

TNK4-27 001 - 0493 14.79

TNK4-33 001 - 0493 14.79

TNK4-35 001 - 0401. 12.18

TNK4-3S 407 - 01.83 08.31

TNK4-37A 001 01.23 18.1.9

TNK4-41 001 - 071.3 22.89

TNK4-47 001 - 1003 30.09

TNK4-45 001 - 071.3 22.89

TNK4-51 001 - 0339 10.17

TNK4-51 340 - 1975 49.08

TNK4-55 001 - 1774 53.22

TNK4-04 001 - 0117 03.51

TNK4-b3 001 - 0573 17.19

TNK4-10 001 - 1190 35.70

TNK4-10 1191- 1451. 07.98

TNK4-29 001 - 01.03 18.09

TNK4-02 001 - 0057 01.71

TNK4-02A 001 - 0323 09.1.9

TNK4-0b 001 - 0473 14.19

TNK4-31 001 - 01.13 18.39

TNK4-lb 001 - 0744 22.32

TNK4-18B 001 - 0573 17.19

TNK4-2bA 3000- 4105 33.18

END OF SHIPMENT 2931/MISC/14/84
GSl-7OI
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START OF SHIPMENT 2931/MISC/lo/84

30 NOV. TNK4-77 001 - 0221 00.03 AS SEISMIC AS

30 NOV. TNK4-77A 001 - 1123 33.09 " - COMPLETE

30 NOV. TNK4-79 001 - 112:5 33.75 COMf'LETE

01 DEC. TNK4-81 001 - 1003 31.89 COMPLETE

01 DEC. TNK4-83 001 - 1074 32.22 " - COMPLETE

01 DEC. TNK4-87 001 0803 2:5.89 " - COMPLETE

01 DEC. TNK4-89 001 - 128:5 38.5:5 " - COMPLETE

01 DEC. TNK4-8:5 001 - 1043 31.29 " - COMPLETE

01 DEC. TNK4-91 001 0141 04.23 M. S. P.

02 DEC. TNK4-91 142 - 09:54 24.39 " - " COMPLETE

02 DEC. TNK4-93 001 - 0:573 17.19 " - COMf'LETE

02 DEC. TNK4-95 001 - 0933 2.,.99 " - COMPLETE

02 OEC. TNK4-97 001 - 0:502 10.80 " - COMPLETE

02 DEC. TNK4-99 001 - 0933 27.99 COMPLETE

02 DEC. TNK4-52 001 - 0383 11.49 " - COMPLETE

02 DEC. TNK4-75 001 - 0120 03.78 " - " T. 8. R.

03 DEC. TNK4-75A 001 - 1423 42.09 " - 1307 41.01 T. B. C.

04 DEC. TNK4-40 001 10:52 31.50 " - AS SEISMIC COMPLETE

04 DEC. TNK4-42 001 - 101:5 48.45 " - " COMPLETE

04 DEC. TNK4-32 001 - 1393 41. 79 " - " COMPLETE
0:5 DEC. TNK4-20B 821 - 0978 04.74 .. - T• B. R.

0:5 DEC. TNK4-20C 821 - 130:5 10.35 " - COMPLETE

05 DEC. TNK4-09 001 - 02:5:5 NIL .. T• Il. R

05 DEC. TNK4-09A 001 - 0884 20.52 " - COMPLETE

05 DEC. TNK4-73 001 - 0814 24.42 • - COMPLETE

00 DEC. TNK4-75B 1140- 1423 08.52 COMPLETE

00 DEC. TNK4-38 001 - 0543 10.29 " - COMf'LETE

00 DEC. TNK4-40 001 - 1704 52.92 " - COMPLETE

00 DEC. TNK4-01 001 - 0523 15.09 " COMPLETE
._--

I -
00 DEC. TNK4-03 001 - 0053 19.05 " - T. B. C.

07 DEC. TNK4-03A 515 - 1403 20.07 " - COMPLETE

"67 DEC. TNK4-0:5 001 - 1444 43.32 COMPLETE

07 DEC. TNK4-07 001 - 1443 43.29 " - " COMPLETE

07 DEC. TNK4-09 001 - 1434 43.02 " COMPLETE
)

07 DEC. TNK4-11 001 - 0741 22.23 " - M. S. P.

08 DEC. TNK4-11 742 - 1435 20.82 COMPLETE

08 DEC. TNK4-13 001 - 1375 41. 2:5 " - COMPLETE

08 DEC. TNK4-15 001 - 1353 40.59 COMPLETE

08 DEC. TNK4-17 001 - 133:5 40.0:5 " - " COMPLETE
)

08 DEC. TNK4-19 001 0074 02.22 " M. S. P.
09 DEC. TNK4-19 075 - 1187 33.39 " - COMPLETE

09 DEC. TNK4-21 001 - 1324 39.72 " - " COMPLETE

09 DEC. TNK4-23 001 - 1055 31. 0:5 " - COMPLETE

09 DEC. TNK4-25 001 - 1004 30.1:5 " - COMPLETE
J 09 DEC. TNK4-34 001 - 0581 17.34 " - " T. B. c.

:582 - 07:57 NIL
10 DEC. TNK4-34 758 - 0781 NIL NIL NIL T. B. c.

END OF SHIPMENT 2931/MISC/16/84
-------------------------------------------------------------------------------

J 05'-700
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START O. SHIPMENT 2931/MISC/18/84

13 DEC TNK4-39 1 - 772 23.16 AS SEISMIC AS SEISMIC COMPLETE
13 DEC TNK4-43A 1 - 704 21.12 .. .. ..

• 14 DEC TNK4-49 1 - 443 13.29 n .. ..
14 DEC TNK4-53 1 - 523 15.69 .. .. ..
14 DEC TNK4-59 1 - 2053 61.59 n .. ..
14 DEC TNK4-04A 1 413 12.39 .. .. ..
14 DEC TNK4-57 1 - 1015 30.45 .. .. n

15 DEC TNK4-65 1 874 26.22 .. n, ..
15 DEC TNK4-67 1 903 27.09 .. .. ..
15 DEC TNK4-61 1 503 15.09 .. .. ..
15 DEC TNK4-54 1 873 26.19 .. .. n

15 DEC TNK4-28 1 - 915 27.45 .. .. ..
16 DEC TNK4-34A 579 - 1064 14.58 .. .. ..
16 DEC TNK4-24 1 - 1074 32.22 .. n ..
16 DEC TNK4-28A 1 643 19.29 .. n ..
16 DEC TNK4-20 1 - 1312 39.36 .. .. ..
16 DEC TNK4-22 1 853 25.59 n n n

J

) GSI-109
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Geophysical Service Inc provided a Syledis radio positioning
systen, to conduct a survey for Amoco Austrdlia Petroleun,
Company in permits T14P, T18P and T22P, in the Bass Strait
region of Australia.

Aboard the "Eugene McDermott II" the Syledis was interfaced
to the CMS III (Configurable Marine System). The CMS III is
a fully integrated, real-time instrumentation system for
controlling anl~ monitorIng the navigation and survey
functions necessary to meet the high accuracy requirements of
marine geophysical exploration needs. The CMS was
specifically designed by GSI to meet these needs. The CMS is
deisgned around Texas Instrun,ents models 980 dnd 990
minicomputers. One of the major responsibilities of the CMS
is to provide an integrated navigation capability for seismio­
line control. The real-time multisensor navigation function,
incorporated in CMS, derives positional data from a variety
of sources including satellite, sonar, gyrocompass,
range/range and hyperbolic radio positioning systems
interfaced directly to the CMS hardware.

As well as providing for the magnetic tape recording of data
for off-line post processing, the system performs automatic
line and shot control based on distance measured equal
shotpoint spacing along the great circle path between the
required endpoints of a seismic line. In addition to the
navigation function of the CMS, the system also includes the
capabilities related to streamer tracking, airgun array
monitoring and control as well as automatic data logging.

The basic vessel navigation subsystems functions of the CMS
include integrated multirange radio positioning system
navigation and a GEONAV (GEOdetic NAVigation) integrated
satellite navigation system capability.

TIle integrated multi-range radio positioning system function
of the CMS allows for the integration of up to a maximum of
12 multi-system range/range and/or hyperbolic range readings.
Raw range readings are recorded on tape for each shotpoint
for applciation in post processing. In addition, vessel
velocity component computations, based on the rate of change
of range readings are calculated and appl ied to tI,e
continuous line and shot control of the CMS for accurate
steering of the vessel and on the desired seismic line. In
order to maintain continuous positional accuracy quality
control, the CMS automatically performs absolute multi-range
position fixes at operator selective intervals of up to a
maximum of 99 seconds to ensure that the inherent real-time
accuracy of the primary radio navigation system(s)
configuration is maintained.
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The GF.ONAV integrated satellite navigation function
periodically establishes its absolute geographical location
from information transmitted by satellites of the U.S. Navy
Navigaation Satellite System (TRANSIT). The continuous path
of travel of the vessel, between satellite fixes, is computed
by a dead reckoning system consisting of a velocity
measurement system (VMS). The VMS can derive its velocity
information from either an integrated radio positionir~

system as above or from a four beam doppler sonar compensated
for the pitch and roll of the vessel and for variations in
the propagation velocity of sound in water. The VMS consists
of a gyrocompass externally compensated for the location and
dynamics of the vessel.

The CMS is capable of providing a continuous primary system
position derived from any available combination of fix,
velocity and azimuth systems as well as a secondary system
derived from satellites fixes combined with the prin,ary
system dead reckoning inputs. The designated primary inputs
serve as navigation inputs to the line control routines. The
primary and secondary system positions are output to magnetic
tape at each shotpoint, along with the raw navigation data
from all initialised systems. All of the navigation
calculations are performed using a geodetic co-ordinate
system defined in terms of latitl~e and longitudes.

The actual spheroid and datum employed by the
program is under operator control.
transformations from a satellite datum pOsition
datum is performed automatically.

11ne cont rol
Co-ord inate

to the laCed

•

I
•

•

J

j

The CMS provides for Automatic Data Logging (ADL) on magnetic
tape of the survey parameters required to process the seismic
data, thereby eliminating human error. The ADL data is
recorded on magnetic tape at the shotpoint interval along
with related navigation data and additional data from
auxiliary equipment such as gravity, magnetics, streamer
tracking and fathometer systems .. An interface between eMS
and the seismic recording system allows the CMS system to
read and record the seismic record, reel number and tape at
the shotpoint interval along with related navigation data and
additional data from auxiliary equipment such as gravity,
magnetics, streamer tracking and fathometer systems. An
extender header device allows the CMS system to transfer the
shotpoint number, Greenwich Mean Time (GMT), and Julian data
for recording in the extended header of the seismic record
thereby providing for a redundant cross check in data
processing between the seismic and navigation data.
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9 Nov 84 Equipment for calibration picked

Ansett at Burnie. Calibration
scouted.

up from
range

Syledis station set at point Sorell.

Frank Renton (Client) arrived in Devonport.

out at range at Sulphur
a.N.A. set Argo at Pt.

and argo set on the "Nut" near
Station occupied by O.N.A.

Hookway aviation helicopter used
equipment from oval at Stanley to
trips required).

Syledis
Stanley.
operator.
to shuttle
"Nut". (5

Calibration carried
Creek, Tasmania.
Sorell.

13 Nov 84

12 Nov 84

10 Nov 84

11 Nov 84

14 Nov 84 Syledis and Argo set on King Island. Aust.
Air charter "nomad" used to transport
equipment to Island from Wynyard. Station
occupied by O.N.A. operator. 8ryan Field
and a.N.I. operator accompanied flight.

15 Nov 84 Bryan Field arrived back from King Island.
Geometries Rep (Neil Ryan) arrived
Devonport. Scouted suitable areas for
magnetomf'ter.

16 Nov 84 Geometries equipment arrived. Equipmf'nt
installed at Point Sorell. McDermott dockf'd
at 11.30 p.m. Syledis mobilf' , antenna and
cable installed.

... 17 Nov 84 McDermott departed 9.30 a.m. Possible
problem with Syledis on Sorell (indicated
from base line crossings). Gravity metf'r
reading taken at Devonport.

j
•

J
.J

J

18 Nov 84 G.M. readings taken at Devonport and
Launceston (Marker). Spare beacon 06
swapped for 01 for comparison then 01 put
back on. Magnetometer readings dumped on
tape (as thf'Y were done every day until
conclusion of survey). Gravity Mf'ter
reading taken at #8 Bollard Devonport Wharf,
then Launceston Airport then back at Wharf.
(This was done every Sunday and Wednesday) .

J
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19 Nov 84

20 Nov 84

21 Nov 84

22 Nov 84

Beacon 06 has stronger signal - put on Point
Sorell.

McDermott docked for repairs to guns at 8.30
p.m. Departed at 11.00 p.m.

Syledis tower on King Island blown down.
McDermott not shooting due to bad weather.
Gravity Meter readings taken at Devonport
Wharf and Launceston Airport (Harker).

O.N.A. operator re-erected King Island
Tower. Bryan rield to King Island to check.
(Signals O.K.)

23 Nov 84

24 Nov 84

25 Nov 84

26 Nov 84

27 Nov 84

28 Nov 84

McDermott on Prospect.

McDermott on Prospect.

McDermott on Prospect.
Devonport and Launceston.

McDermott on Prospect.

McDermott on Prospect.

McDermott on Prospect.
Devonport and Launceston.

G.M. readings

G.M. readings

29 Nov 84 McDermott docked 22.10 hrs. Departed 23.10
hrs. 2 clients and 1 GSI person off, 1
client and 1 GSI person on. Data drop.

30 Nov 84 McDermott on
magnetometer.
at 6.30 p.m.
McDermott line

Prospect. Problem with base
Off between 3.10 p.m. back on
(approx 1 and a half hours.
change during this period).

1 Dec 84

2 Dec 84

3 Dec 84
.
4 Dec 84

5 Dec 84

6 Dec 84

1-

McDermott on Prospect.

McDermott on Prospect. G.M. readings taken.

McDermott on Prospect.

McDermott on Prospect.

McDermott on Prospect. G.M. readings taken.

McDermott on Prospect.



149i~9

.-------5---e.,
7 Dec 84

8 Dec 84

9 Dec 84

McDermott on Prospect. Spare Magnetometer
arrived from Geometrics.

McDermott on Prospect.

McDermott on Prospect.

\ 10 Dec 84 McDermott
sent back
taken.

on Prospect. Spare Magnetometer
to Geometrics. G.M. readings

11 Dec 84

12 Dec 84

13 Dec 84

McDermott on Prospect.

McDermott docked in Devonport at 07.00 hrs
for crew change and data drop. No
magnetometer data (problems with sequences
changing) G.M. readings taken.

No Magnetometer data (Mag. de-tuned).
Re-tuned and started at 15.15 hrs.
McDermott tried first line (after returning
to Prospect after crew change) at 15.15 hrs.

14 Dec 84 McDermott on Prospect. llagnetometer would
dump only one third of data.

15 Dec 84 McDermott on Prospect.

16 Dec 84 McDermott on Prospect.

17 Dec 84 McDermott docked at 14.00 hrs. Departed at
18.45 hrs. Last Gravity Meter readings
taken.

."r 18 Dec 84 "Nut" and King Island stations demobilised .
Point Sorell Syledis demobilised.
llagnetometer station demobilised - equipment
left with agent for freighting back.

19 Dec 84 Post-Calibration of Syledis
Sulphur Creek calibration
Sorell Argo demobilised.

carried out at
range. Point

••

-

•

..
.......-

20 Dec 84 Last of equipment stacked in truck to await
ferry.
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SURVEY DISCUSSION

Initially, based on preliminary survey maps forwarded from
Amoco - Houston, stations on the mainland of Australia were
selected in order to provide optimum geometry and ranges.
However, on review of the final program maps, stations were
selected on Tasmania and King Island.

Eventually, a surveyor was employed to offset the Argo and
Syledis stations on King Island, as all markers on the East
side of the island were unsuitable for Argo.

When the vessel cut the Point Sorell/Nut baseline the results
indicated a figure of 14m short. The spare beacon which had
been calibrated into the system was placed as a replacement
at Point Sorell and readings then proved accurate. No
problem was actually found with the original beacon, as shown
in the post calibration.

Throughout the survey both Argo and Syledis systems performed
exceptionally well with accurate and consistent results.

A post calibration was conducted at the completion of the
survey.

.....,..
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THEORY OF NAVIGATION SYLEDIS DISCUSSION
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The.title SYLEDIS was derived from "SYstem LEger de measure
de DIStances", a system manufactured in France by Sercel
S.A. Syledis is a multi-user, range/range or hyperbolic
geometry, pulse navigation and positioning system utilising a
mobile interrogator and two more beacon stations at known
fixed locations. The system determines distances from each
fixed beacon station to the mobile unit by conversion of
transmission time of an R.F. pulse at a given frequency into
met.res. The operating frequency for Syledis is selected from
the 420 to 450 MHz frequency band. With its filter, 99\ of
the energy generated is within a 2.5 MHz (+/- 1.25)
bandwidth. Making use of pulse compression, the Syledis can
radiate a high energy at a low peak power. For practical
application, the Syledis carrier frequency is phase modulated
according to a (time limited) pseudo-random code as follows:

number of elements of the pseudo-random series:
7

N=2 -1-127

interval between elements (short pulse equivalent):

T = 0.52 sec.

digit/phase equivalent:

0/0, 1/11

duration of the pseudo-random series:

T=127 x 0.52 = 66,666 microseconds

distance equivalent:

.... 10 Km

number of random series transmitted:

40, 80 or 160

total pulse length:

2.66, 5.33 or 10.66 ms

......-
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The advantages of short pulses exist in this pseudo-ranoom
corle. Pulse compression affords Rn increased energy content
and hence, an increased range for a limited peak power.
Ranges that can be expected from the system are 80-100 Kms
for detailed work or close grid and up to 200 Kms for large
grid programs, dependent of weather and other conditions
affecting propagation. Network precision of Syledis is +/- 5
metres out to ranges of 80-100 Kms after which it degrades
somewhat as the range increases. Optimum system performance
is dependent on proper selection of station sites, antennas
and network geometry. Station sites should be adjacent to
the shore. Transmission over dense foliage will degrade
signal strength thus reducing range and accuracy.

Syledis works in a time sharing mode. Each beacon or mobile
of a same network, in turn, uses the same transmitting
frequency and the same receiving frequency. One time slot
lasts 5.33 milliseconds and there can be up to 30 slots. One
of the transmitters must synchronise all the internal clocks
of all other elements of the network. As they need not be
accurate, the sync. pulse is a mere carrier with the same
shape as the coded pulses. Such a time sharing system is
very flexible. The sync. signal can be transmitted by any
mobile or beacon according to the decision of the manager of
the network. In the range/range mode of operation, a Syledis
network can be utilised with 4 separate mobile units.
Hyperbolic operation permits an unlimited number of mobile
units.

The Syledis fixed station consists of a Syledis beacon with
power supply and antenna as required for ranges or pattern of
the program (see illustration for Syledis system). Mobile
installation of Syledis is an interrogator which consists of
the transmission and receiving sections plus electronics

~ providing readouts, data access and capability for setting
calibration.

......-
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SYLEDIS .SYSTEM

MOBIL UNIT

BASE STATION 2

\

I \

~

• BEACON

• POWER SUPPLY
• ANTENNA

BASE STATION 1

• I NTERrlOGt\TER
.• POWER SUPPLY

• ANTENNA)

.
l-

.. '
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TO BASE ST TION 2

r---- dO- _

TO BASE STATION 1

I
~

FOR ANGLES LESS THAN 90· FOR ANGLES MORE THAN 90·
2e

d- -----
SIN 9

"2 WHERE.

2e
d~ -----

COS 9
"2 WHERE

e - RANGE ERROR

9 - INTERSECTION ANGLE OF RANGE CIRCLES

5cm

I

J

AREA OF UNCERTAINTY OF POSITION

,
DUE TO ERROR IN RANGE MEASUREMENT
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9 = 150·

BASE STATION

9 = 120·

9 = 135·

I
I I
I ---,-----b -----_1

BASE STATION

ALL ARCS ARE PORTIONS OF CIRCLES THROUGH BASE STATION
POSITIONS OF RADIUS GIVEN BY

br •
2 SIN 9

WHERE 9 IS ANGLE OF INTERSECTION BETWEEN RANGE CIRCLES

I
I RELATIVE AREA OF COVERAGE

. :-
, ... 5cm
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The use of automatic distance measurement devices such as
Syledis can encounter difficulties when the communication
range is greater than 2 to 3 times the radio electrical
horizon. At very large distances the propagation that can be
considered as normal is due only to the tropospheric
diffusion phe~enon; the resulting signals are generally
weak but useable.

In order to overcome this arrangement of antennae grouping,
incorporated with a separate coherent processing of the
signals at the receiver may be deployed. The signals are
recombined after demodulation, but before time measurement,
and enables an increase in stability of the communication.

A diagram of the base station confiuration is given in figure
A. The mobile configuration is as normal.

Changes to the electronic hardware of the system is
cODPrising of two wiring chang~s. one each in both mobile and
beacon. An antenna "COIIllI\utator" or switch over box is
deployed at the base station end; this effectively alternates
the signal path between the two antennae.

At . the mobile. circuitry is standard in the unit, the wiring
change activating the relevant components.

Essentially, the mobile monitors
the separate antennae at the base
strongest signal for processing in

both incoming signals from
station and evaluates the
the distance measured.
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BASE STATIONS

Applicable for the whole prospect

~ Partials

Stations Position
£.at/Long

----------------------------------
pt. Sorell 041 07 23.62 S 0.15

146 31 42.31 E
!

The Nut I 040 45 49.97 S 0.06
I 145 18 11.87 E
I

Naracoopa ! 039 55 29.05 S 0.02
144 07 39.03 E

----------------------------------

Syledis Delays

stations Position
Lat/Long

----------------------------------
.,r pt. Sorell 041 07 24.69 S Beacon # 06

146 31 41.88 E -245.68

The Nut 040 45 50.29 S Beacon # 03
145 18 13.22 E -394.01

Naracoopa 039 55 29.95 S Beacon # 02
144 07 39.47 E -246.27

----------------------------------
~
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BASELINE CROSSINGS

17th Nov 84
----------

SYLEOIS
~

stations Pass Computed ObserveQ c-o
•

Sorell/Nut 1 110579.43 110575.50 -4 m
2 110579.43 110575.80 -4 In
3 110579.43 110575.50 -4 m

Sorell/Naracoopa 1 243081.37 243098.00 16.63 In
2 243081.37 243095.00 13.63 m
3 243081.37 243096.00 14.63 m

21st Nov 84
-----------

ARGO

Stations Pass Computed Observed c-o
Sorell/Naracoopa 1 243096.32 243117.58 21. 26 m
(signals noisy)

30th Nov 84
-----------

ARGO
-.r

Nut/Sorell 1 110612.37 110612.37 0.00 m

)

I 11th Dec 84I
• ----------

W
ARGO

Naracoopa/Sorell 1 243096.32 243105.50 8.22 m
I 2 243096.32 243103.50 6.22 m

J
. I

I
-'"

I

J
-

__lOI

J
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SECTION E

CALIBRATON PROC£DURE Ii RESULTS
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Syledis is a distance measuring device which calculates the
delay created by propagation of a signal, from a transmitter
to a receiver and back; this delay being directly
proportional to the distance travelled.

Incorporated in this value are the delays incurred while the
signal travels through system components and is processed
within the system. To eliminate these, a calibration
procedure is performed to evaluate their magnitude and
compensate for them in order to display and output exact
range readings.

Within the Syledis mobile the time measurement card is
responsible for compensation of this delay. Located on the
card are thumb wheel switches which may be set to an
equivalent delay. Alternatively, an equal distance may be
entered into the onboard navigation computer which will be
subtracted from the range read out of the unit. This latter
method was utilised for a better monitoring of values used.
These delays are considered constant for a calibrated signal.

The suggested calibration procedure is to choose a range of
approximately 3 - 10 kilometres, i.e. short enough that the
propagation velocity variations may be considered negligible.
The systematic delays are calculated and compensated for
accordingly.

After installation of base stations a mobile may be placed at
a convenient base station and the "long" baselines measured.
Alternatively, baselines may be crossed by the vessel and
distances checked.

For both cases any errors between calculated and observed
distances may be categorised as a random error. This method
also offers a verification of base station co-ordinates.

SYLEDIS CALI8RATION

The Syledis chain was calibrated over a distance of 6028.281
metres. Two trig points North West of the town of Penguin
were used. The town of Sulphur Creek lies midway between
these two points.

Trigs used were: Dial Point SPM 314 and SPM 338

r
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E:QUIPIlENT

•

BEACON NO. 02 SERIAL NO. 372

LOCATION! .raser Bluff Naracoopa - King Island

J
I

ANTENNA TYPE! Anti-Refracton - Yagi )
) 05 Serial No. 197

CABLEl 100' + 20' LOr 4-S0 Andrews ) held on King Island
) as spare beacon.

OTHER l Antenna Conlutator )

BEACON NO. 03

LOCATIONl "The Nut"

SERIAL NO. 160

ANTENNA TYPE! Anti-Refraction - Yagi

CABLEl 100' + 20' LOr 4-50 Andrews

OTHER I Antenna COalutator

BEACON NO. 06 SERIAL NO. 415

1

LOCATION I Point Sorell

ANTENNA TYPEI Anti-Refraction - Yagi

CABLEl 100' + 20' LOr 4-50 Andrews

OTHER! Antenna Comutator

BEACON NO. 07 SERIAL NO. 162

,.

.
l :J

..

LOCATIONl Point Sorell

ANTENNA TYPE! Anti-Refraction - Yagi )
) 06 replaced 07 as

CABLEl 100' + 20' LOr 4-50 Andrews ) output from 07 weak
) (130 knl)

OTHER I Antenna COlllUtator )
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CALIBRATION RANGE
SULPHUR CREEK

POINT 1 LANDS AND SURVEYS POINT 136/4

Latitude: 41 Deg 04 PUn 45.66 Sec South

Longitude: 145 Deg 59 Plin 51.75 Sec East

j
Northing: 5451934 11

Easting: 415806 11I

J
Elevation: 11M

I POINT 2 DIAL POINT

Latitude: 41 Deg 06 l1in 16.82 Sec South

Longitude: 145 Deg 43 l1in 39.90 Sec East

Northing: 5449182 11

Easting: 421168 M

Elevation: 11 11

Projection Para3eters: A.N.S.
A.G.D.

.... UTM
Zone 55
CI1 147 Deg East,

/

•
, ,

• ".
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PRF: CALIBRATION

DATE: 11 NOV 84

CLIENT: AMOCO PROSPECT: BASS BASIN 19B4

PERSONNEL PRESENT BRYAN FIELD, GEOrF PULS, rRANK RENTON
WEATHER CONDITIONS OVERCAST, 20 DEG INITIALLY, THEN CLOUD

DECREASING AS WIND STRENGTHENED rROM NW

GSI SYLEDIS SYSTEII CALIBRATION RESULTS

MOBILE SERIAL NUMBER: B7/27 INTERROGATE SLOT: 01
ANTENNA TYPE: SINCLAIR 10DB WHIP
CABU: : 100' LOr 4-50 ANDRF:WS
CALIBRATION RANGE: SULPHUR CREEK DISTANCE:: 6028.28

BEACON NO. 02 05 03 O/;
SERIAL NO. 372 197 160 415
ANTENNA TYPE: ANTI-RErRACTION AS 02 AS 02 AS 02
CABLE: 100'+20 LDF' 4-50 AS 02 AS 02 AS 02
REPLY Sr..oT 02 05 03 06

AGC-8 AGC-7.8 AGC-7.2 AGC-8.1

READINGS 1 6274.4 6425.8 6421.6 6276.3
2 6274.6 6425.9 6421. 5 6275.5
3 6274.9 6425.3 6420.3 6275.1
4 6274.4 6425.3 6422.2 6275.6
5 6274.9 ! 6425.1 6422.0 6276.A
6 6274.5 ! 6425.8 6422.1 6276.,
7 6274.1 ! 6426.2 6422.4 6275.5
8 6274.7 ! 6425.8 6422.4 ! 6275.7
9 6274.4 ! 6425.9 6422.0 ! 6276.4

10 6274.6 ! 6425.7 6422.0 ! 6275.9
11 6274.4 ! 6425.6 6422.3 ! 6275.9
12 6274.4 ! 6425.6 6421.<, ! 6275.9
13 6274.0 ! 6426.1 6422.4 ! 6276.1
14 6274.4 ! 642/;.2 6423.2 ! 6275.4
15 6275.2 ! 6425.2 6422.6 ! 6275.8
16 6274.5 ! 6426.2 6422.8 ! 6275.'1
17 6274.3 ! 6425.6 6421. 6 ! 6275.9
18 6274.6 ! 6426.0 6423.6 ! 6276.0
19 6274.7 ! 6425.3 6423.0 ! 6276.3
20 6275.0 ! 6425.7 6422.3 ! 6275.4

AVERAGE 6274.55 6425.71 6422.29 6275.88
-CAL DISTANCE 6028.28 6028.28 6028.28 6028.28
=ERROR 246.27 397.43 394.01 -W~I!
DELAY= 246.27 397.43 394.01 ~"£Q

COMMENTS

SYSTf.M 427 M

•

CHANNEL 74/9E/A6
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PRE CALIBRATION

DATE:: 11 NOV 84

CLIENT: AMOCO PROSPECT: BASS BASIN 1984

GSI SYLEDIS SYSTEM CALIBRATION RESULTS

MOBILE SERIAL NUMBER:
ANTE:NNA TYPE::
CABLE:
CALIBRATION RANGE:

87127 INTERROGATE SLOT: 01
SINCLAIR 10DB WHIP
100' LD. 4-50 ANDREWS
SULPHUR CRE:E:K DISTANCE:: 6028.28

BEACON NO.
SE:RIAL NO.
ANTE:NNA TYPE:
CABLE:
RE:PLY SLOT

06
415

ANTI-REFRACTION
100'+20 LD. 4-50

06
AGC-7.6

07
162
AS 06
AS 06

07
AGC-8.0

06(SPARE) _
415

AS 06
AS 06

06
AGC-8.0

•

READINGS 1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

AVERAGE
-CAL DISTANCE
=ERROR
DELAY=

6273.1
6274.9
6274.1
6273.5
6273.6
6273.4
6273.8
6274.5
6273.4
6274.2
6274.5
6275.2
6275.2
6274.6
6273.8
6273.4
6272.8
6273.8
6274.1
6273.7

6273.96
6028.28

245.68
245.68

6280.7
6281.2
6281.4
6281.3
6281. 3
6282.0
6281.5
6281.6
6281.6
6281. 4
6281. 3
6281.7
6281.5
6281.4
6281.1
6282.2
6281.5
6281.6
6282.4
6281.5

6281.51
6028.28

253.23
253.23

6278.9 !
6279.0 !
6278.9 !
6279.0 !
6278.3 !
6277.8 !
6278.3 !
6277.6 !
6277.8 !
6278.3 !
6278.2 !
6278.1 !
6278.5 !
6278.3
6277.3
6276.6
6277.3
6278.3
6277.7
6278.3

6278.12
6028.28

249.84
249.84

J

PERSONNEL PRESE:NT BRYAN FIELD, GEO.F PULS, .RANK RE:NTON
WEATHER CONDITIONS OVERCAST, 20 DEG INITIALLY, THEN C(nUD

DECREASING AS WIND STRENGTHENED .ROM NW
COMME:NTS

I

G~101

SYSTEM 427 M CHANNEL 74/9E/A6
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PRE CALIBRATION

I \ CLIENT: AI1OCO

DATE:: 11 NOV 84

PROSPECT: BASS BASIN 1984

Gsr SYLEDIS SYSTEM CALIBRATION RESULTS

I10BILE SERIAL NUIlBE:R:
ANTENNA TYPE:
CABLE:
CALIBRATION RANGE:

182/113 INTERROGATE SLOT: 01
SINCLAIR 10DB WHIP
100' LOr 4-50 ANDREWS
SULPHUR CRE:£K DISTANCE: 6028.28

-
J

1-

-
I

r

I-

.....""

BEACON NO. 02 05 03 06
SERIAL NO. 372 197 160 415
ANTE:NNA TYPE:: ANTI-REFRACTION AS 02 AS 02 AS 02
CABL£: 100'+20 LDF 4-50 AS 02 AS 02 AS 02
REPLY SLOT 02 05 03 06

AGC-7.6 AGC-7.6 AGC-8.1 AGC-7.6

READINGS 1 6281.1 6431. 9 6429.6 t 6283.0
2 6281.4 6431. 5 6429.9 ! 6282.0
3 6281.6 6432.3 6429.6 ! 6281.6
4 6281.2 6431.4 6428.9 ! 6282.1
5 6280.7 I 6431.1 6428.5 ! 6282.6
6 6281.2 ! 6431.1 6429.2 ! 6282.3
7 6281.2 ! 6431. 3 6428.3 ! 6281.9
8 6281.4 ! 6431.1 6429.8 ! 6283.0
9 6281.0 ! 6431. 5 6429.9 6282.0

10 6281.8 ! 6431.6 6429.5 6282.7
11 6281.3 ! 6431.8 6429.3 6282.5
12 6281.1 ! 6431.7 6430.1 6282.9
13 6281.1 ! 6432.3 6430.4 6283.5
14 6281.3 ! 6431.6 6429.7 6283.2
15 6281.3 ! 6431.1 6429.4 6283.3
16 6281.5 ! 6431. 4 6428.7 6283.0
17 6281.2 ! 6431. 7 6428.4 6281.7
IB 6281.1 ! 6431. 7 6428.9 6282.1
19 6281.7 ! 6431. 5 6428.6 6282.4
20 6281.0 ! 6431. 5 6429.1 6282.3

AVERAGE 6281.26 6431.55 6429.29 6282.49
-CAL DISTANCE: 6028.28 6028.28 6028.28 6028.28
=ERROR 252.98 403.27 401.01 254.21
DELAY= 252.98 403.27 401.01 254.21

PERSONNEL PRESENT BRYAN FIELD, GrofT POLS, FRANK RENTON
WEATHER CONDITIONS OVERCAST, 20 DEG INITIAtLY, THEN CLOUD

DECREASING AS WIND STRENGTHENED F'ROIl NW
COIlIlENTS

SYSTEIl 427 II CHANNEL 74/9E/A6
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PRE CALIBRATION

DATE: 11 NOV 84

....

CLIENT: AI1OCO PROSPECT: BASS BASIN 1984

GSI SYUDIS S'lSTEK CALIBRATION RESULTS

I10BILE SERIAL NUMBER:
ANTENNA TYPE::
CABLE:
CALIBRATION RANGE:

182/1l3 INTERROGATE SLOT: 01
SINCLAIR 10DB WHIP
100' LDF 4-50 ANDREWS
DARWIN DISTANCE: 6028.28

BEACON NO. 06 07 06(SPARE)
SERIAL NO. 415 162 415

I ANTENNA TYPE:: ANTI-REFRACTION AS 06 .E....~
CABLE: 100'+20 LDF 4-50 AS 06 AS 06
REPLY SLOT 06 07 06

I AGC-7.5 AGC-8. AGC-7.8

READINGS 1 6281.2 ! 6286.9 6284.9 !
2 6280.8 ! 6287.4 6284.5 !
3 6280.0 ! 6287.5 6284.8 !
4 6280.1 I 6287.5 6284.3 !
5 6280.1 ! 6287.1 6284.7 !
6 6280.5 ! 6287.5 6285.3
7 6280.8 I 6286.8 6284.9
8 6280.9 ! 6286.9 6286.0
9 6280.5 ! 6286.6 6285.5

10 6280.3 ! 6287.1 6285.5
11 6280.1 ! 6287.4 6285.2
12 6280.4 ! 6287.4 6285.7
13 6280.3 ! 6287.2 6286.6
14 6279.7 ! 6287.3 6285.1
15 6279.7 ! 6287.3 6285.4
l6 6279.5 ! 6287.2 6284.2
17 6280.1 ! 6286.9 6284.5
l8 6279.4 ! 6287.1 6284.8
19 6279.0 ! 6287.7 6286.0
20 6280.0 ! 6287.2 6284.8

AVERAGE: 6280.17 6287.20 6285.14
-CAL DISTANCE: 6028.28 6028.28 6028.28
=ERROR 251.89 258.92 256.86

• OCLAY= 251.89 258.92 256.86

PERSONNEL PRESENT BRYAN FIELD, GEOFF PULS, FRANK RENTON
WEATHER CONDITIONS OVERCAST. 20 DEG INITIAU,Y THEN CLOUD

DECREASING AS WIND STRENGTHENED FROM NW.
COI1I1DITS

• .....,..
SYSTEI1 FREQUENCY 427 11 CHANNEL 74/9E/A6
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POST CALIBRATION
DATE: DEC 84

CLIENT: AMOCO PROSPECT: BASS BASIN 1984

GSI SYLEDIS SYSTEM CALIBRATION RESULTS

MOBILE SERIAL NUMBER:
ANTENNA TYPE:
CABLE:
CALIBRATION RANGE:

87/27 INTERROGATE SLOT: 01
SINCLAIR 10DB WHIP
100' LDF 4-50 ANDREWS
SULPHUR CREEK DISTANCE: 6028.28

BEACON NO.
SERIAL NO.
ANTENNA TYPE:
CABLE:
REPLY SLOT

02
372

ANTI-REFRACTION
100'+20 LDF 4-50

02

03
160
AS 02
AS 02

03

06
415

AS 02
AS 02

06

07
162

AS 02
AS 02

07

READINGS 1 6270.9 ! 6421.5 6273.6 I 6282.5
2 6270.8 ! 6421.2 6273.7 ! 6282.6
3 6270.9 I 6421. 3 6273.9 ! 6282.7
4 6270.6 6421.4 6274.1 ! 6282.6
5 6270.7 6421.4 . ! 6273.7 ! 6282.8
6 6270.8 6421.4 ! 6273.8 ! 6282.9
7 6270.9 6421. 2 ! 6273.7 ! 6283.0
8 6270.7 6421. 0 ! 6273.9 ! 6282.9
9 6270.6 6421. 0 ! 6273.8 6283.1

10 6270.6 6421.1 ! 6273.8 6283.0
11 6270.6 6421.4 ! 6273.7 6282.5
12 6270.7 6421. 5 ! 6273.1'. 6282.6
13 6270.8 ! 6421.4 ! 6273.5 6282.6
14 6270.9 ! 6421. 2 ! 6273.4 6282.9
15 6270.9 ! 6421. 2 ! 6273.3 6283.1
16 6270.9 ! 6421.4 ! 6273.6 6282.6
17 6270.6 ! 6421. 3 ! 6274.0 6282.7
18 6270.7 6421.3 ! 6274.2 6282.8
19 6270.8 6421. 2 ! 6273.8 6282.8
20 6270.8 6421. 0 ! 6273.7 6282.5

I. AVERAGE 6270.8 6422.7 6273.7 6282.9
-CAL DISTANCE 6028.28 6028.28 6028.28 6028.28
=ERROR 242.5 394.4 245.4 254.6
DELAY= 242.5 394.4 245.4 254.6

PERSONNEL PRESENT PETER DAVCIES, GEOfT PULS,
WEATHER CONDITIONS RAINING
COMMENTS

SYSTEM FREQUENCY 427 M CHANNEL 74/9E A6
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STATION HAIlEI

I, SYLEOIS

I, LATITUlE.

LONGInJOCI

NORTHING:

EASTING:

POINT SOREU.

41 Deg 07 Hin 24.69 Sec S

146 Deg 31 Hin 41.88 Sec E

5447407.3 H

460403.3 H

(SYLF.DIS TOWER ON PRIHE HARKER)

I.

•

LATITUlEI

LONGITUDE:

NORTHING:

EASTING:

E:LEVATIOH:...
PROJE:CTION :

41 Deg 07 Hin 23.62 Sec S

146 Deg 31 Min 42.31 Sec E

5447440.4 H

460413.1 M

30 Metres

Australian National Spheroid
Australian Geodetic Datum
lITM Projection
Central Meridian 147 Deg East
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BASELINE CROSSINGS

17th November. 1984

SYLEDIS

stations Pass Computed Observed c-o

Sorell/Nut 1 110579.43 110575.50 -4 m
2 110579.43 110575.80 -4 m
3 110579.43 110575.50 -4 m

Sorell/Naraccopa 1 243081.37 243098.00 16.63 m
2 243081.37 243095.00 13.63 II

3 243081.37 243096.00 14.63 m

21st November. 1984

ARGO

SorelllNaracoopa 1 243096.32 243117.58 21. 26 II
( signals noisy )

30th NovelRber. 1984

ARGO

Nut/Sorell 1 110612.37 110612.37 0.00 m

....
11th December. 1984

ARGO

Naracoopa/Sorell 1 243096.32 243105.50 8.22 m
2 243096.32 243103.50 6.22 m

.......-
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STATION HAIlE I

LOCATION:

1
1
I
l
l
1
l

1 ACCESS:

)
l
-l
l

......"'".,
..

POINT SORELL 1ST 517)

This station is located on the highest
point of Point Sorell, Tasmania,
Australia, which is 4.8 kilo~etres from
Hawley Beach, 1 kil~etre from Port
Sorell, and approximately 26 kilometres
by road east of the city of Devonport.
On a clear day Badger Head, on the
Eastern entrance of Port Sorell, is
visible from the station.

The station marker Is geographically
located on a point, 150 metres from the
water's edge (Bass Strait). Rocks lay
about the station. ~e of the rocks
extend up to 1 foot above ground level.
Vegetation in the area is mainly green
grass and patches of tussock up to 1
Metre high. On the landward side, the
point slopes gradually with black soil
pasture riddled with Hutton Bird
bur,rows. Once on the flats, which are
very wet during winter, vegetation
ranges froM scattered trees to patches
of dense woods.

On a clear day, the city of Devonport
can be seen 20 ~iles away, at a bearing
of 260 degrees. Beach areas, separated
by rocks, are located 900 metres from
the station, at a bearing of 200
degrees. Small patches of trees are
located 500 metres, at a bearing of 080
degrees frOM the station. An 80 metre
by 30 metre island is located offshore,
approximately 800 metres, at a bearing
of 060 degrees, from the station.

In dry weather a regular two wheel
drive vechicle may be used but the
grassy slopes on the approaches to the
station site may become very slippery
when wet and there are numerous boggy
patches after heavy rains and a
four-wheel drive vehicle is necessary.
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ACCESS:
(cont. )

If four-wheel drive vehicles are
unavailable or it turns wet after the
station is set, Roger Honcrieff has a
tractor which is availavle to tow the
vehicle to and from the station site.
The tractor may also be required to tow
even a four-wheel drive vehicle if it
is heavily laden in extreme wet
conditions.

F'['()III Devonport, drive on the Bass
Highway towards Launceston for 2
kilometres past the F~st Devonport
turnoff, and turn left at the
Exeter/Port Sorell turnoff (B19) near
the top of the rise. Follow this road
towards Port Sorell (The Exeter road
turns off to the right) for
approximately 12 kilometres to a road
intersection, located approximately 2
kil~tres before entering Port Sorell.
A wooden sign showing "Hawley caravan
Park" is on the left side of this
intersection. Turn left at this
intersection, and follow the road to
Hawley Beach. Turn left at a "T"
junction, located 50 metres before the
Hawley Beach Store and Post Office.
Just after ~ing this left turn, a
prominent sign to the right reads
"Heavy Vehicles Only" (see sketch).
Follow this sealed road to its end at
a "T" junction with a chlorine station
facing you on the other side of the
road. Turn left at this junction. A
right turn takes you on a foreshore
track. Follow this road (it turns to
gravel half-way along) for
approximately 700 metres (passing a
picnic spot and toilets on the right)
to a white wooden gate. Immediately in
front of the gate. the road veers to
the right. A turn to the left is
marked "LHC Private Road." Take this
turn to the left (it is 3 kilometres to
the station from this paint). Follow
the road for approximately 100 metres
and turn to the right •



149i~O

.----------31----e.,

r

......-

ACCESS:
(cont. )

1lARKER:

GENERAL:

Straight ahead at this point is the
residence of Mr. Roger Moncrieff, the
son of the station site land owner.
Drive for approximately 300 metres to a
locked gate. At this gate. a track
leads to the right to the residencr of
Hr. Don Moncrieff. the station site
land owner, located approximately 100
metres from this gate. Obtain a key
for this gate, or if opened, gollow the
road straight ahead to double gates,
near the council sewerage pond, which
are usually opened. The station marker
will be visible fr~ the double gates
at a distance of approximately 2
kilometres. There is no defined road
from this point to the marker. Seek
the land owner's advice or follow the
tracks shown on the sketch.

The station marker, located on a hill,
consists of a brass mushroom S.P.M .•
which is not nUilbered. The IIlBrker is
e.bedded in concrete at ground level,
with stones surrounding the marker.

Labour can be provided by Hr. Roger
Honcrieff. Labour can also be obtained
in Devonport, approximately 19
kilOlletres away. Fuel, oil, camping
equipoent and supplies are available at
Devonport. Bulk fuel can be obtained
from several depots located in
Devonport. There is a service station
in Port Sorell, and a reasonable
selection of goods can be obtained at
the Hawley Beach Store and Post
Office. Drinking water can be
obtained from the station property land
owner or his son.

A caravan with heater is essential at
this site. The winter months. June to
September, can be very wet, windy and
cold. Temperatures can range from
several degrees below zero to a daily
maxillUil of as low as 4 Degrees
Centigrade. Extra rope and star stakes
should be taken for tying down during
this period •
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GE:NERAL:
(cont.)

Penguins are very frequent visitors to
the station site, particularly at
night.

Caravans are available fro~ Devon
Coastavans, 116 Nicholls St.,
Devonport; telephone Ian rinch,
004-242829. Hr. rinch will deliver and
pick up the vans to the station sites
for a no~inal fee (In August 1984,
Point Sorell was A~20.00, Doctors Rocks
was A~40.00. This fee includes
delivery and pickup). The vans are
well equipped, gas, approximately 60
litre water tank (full on delivery),
crockery, cutlery, fridge etc.
Mattresses are supplied, but there are
no blankets, pillows, or sheets. The
vans can be locked. The caravans must
be left clean when vacating.

rour-wheel drive vehicles may also be
obtained from Regent rilling Station,
57 Marine Terrace, South Burnie. This
is the Shell Service Station past the
paper mill on the Bass Highway, as you
approach Burnie from Devonport. The
contact at this place is Hr. Wayne
Cross. The service station telephone
number is 004-312131.

Permission to occupy the station must
be obtained fro~ the land owner, Mr.
Don Moncrieff, Hawley Beach via l~trobe

7307, Tasmania. His phone number is
004-286193. Hr. Honcrieff was paid a
daily rental fee of A~25.00 for the use
of his land. If Mr. Don Moncrieff is
absent, permission may be obtained from
his son, Roger Moncrieff; telephone
004-286587. Roger lives approximately
1 kilometre from Don Moncrieff. (See
sketch) •
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GENERAL:
(cont. )

ELEVATION'

An 80' Anti-Refraction Syledis antenna
was utilised on this site. The Syledis
antenna was erected directly on the
marker. after the L & S beacon was
reROved off site. (Permission required
to occupy site was obtained from L & S
Hobart - Hr. Tony Pritchard; telephone
002-302256) as well as local land
holder Hr. Don Moncrieff.

30 metres
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STATION NAIlE:

SYUDIS

LATITUDE:

LONGITUDE:

NORTHING:

EASTING,

LATITUDE:

LONGITUDE,

NORTHING:

EASTING:

ELEVATION'

.... PROJECTION:

NARACOOPA (FRASER BLUFF)

39 Deg 55 "in 29.95 Sec S

144 Deg 07 "in 39.47 Sec E

5576602.5 "

254528.1 "

39 Deg 55 "in 29.05 Sec S

144 Deg 07 "in 39.03 Sec E

5576629.9 "

254516.8 "

56 "etres

Australian National Spheroid
Australian Geodetic Datum
UT" Projection
Central "eridian 147 Deg East
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LOCATED:

ACCESS:

NARACOOPA (rRAltR BLUrT)

This station is located on the East
Coast of King Island on Fraser Bluff,
overlooking the town of Naracoopa.
Naracoopa is 21 Kills from the l1lain town
(& airport) of Currie, located on the
West Coast of King Island. The station
is geographically located in a paddock
45.7 metres above a beach with a clear
vista from 50 to 120 degrees (An 80'
tower would "see~ further to the
SOuth) .

In dry weather a 2 wheel drive can be
used but in wet weather the area around
the marker could beca.e very wet and a
check should be made before driving
onto the site. A truck was used to
transport all equipment from CUrrie and
had no proble~ accessing the site in
NoveJlber 1984.

From CUrrie take road to Naracoopa. On
reaching Naracoopa a 3 way intersection
will be seen - 1 road into town and 1
up the side of a hill, this road is
signposted Millbrook Road. Follow this
road past a viewing lookout and take
the first track to the left. A gate at
the end of this track allows access
into an area with 2 unused sheds. A
track was cut, beginning on the right
after entering gate. A small dam is
skirted by this track which opens onto
a large paddock. The station is
located to the North on the edge of a
large bluff.

An alternate access is through a Mr.
Spittle's property, enquiries should be
made fro~ David Spittle on 004-611206.
(No entry unless he is present).
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P1ARKER: 2 ~rkers (one Syledis, one Argo) were
positioned by a local surveyor (Hr.
Rodger Cleland 004-611288) and
consist of a piece of water pipe buried
below ground level, a star stake with a
fishing float on top was located within
1 ~etre as a witness post. The markers
were translocated from an L & S survey
point 281/150.

Labour and transport were organised
.through Hr. Peter Robertson (Proprietor
of Boo~erang Hotel - Currie). He is
extremely helpful and appears to know
everyone on the island. All equipment
needs to be purchased in Currie as
Naracoopa only has a del1. Gas is
available on the island, but advanced
notice may be required. An 80 ft
Anti-Refraction Syledis tower was
erected on this site-along with an ONI
operated Argo System. Extra ropes and
star stakes are required on this site
due to extre~e winds and weather
conditions.

GENERAL:

Permission to occupy this
obtained from Hr. John &
Henderson. No fee was paid
the site.

site was
Hrs. Gail
to occupy
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SYLEDIS

LATITUDE:

LONGITUDE:

NORTHING:

EASTING:

LATITUDE:

LONGITUDE:

NORTHING:

EASTING:

ELEVATION:

...PROJECTION:

THE NUT

40 Deg 45 Min 50.29 Sec S

145 Deg 18 Min 13.32 Sec E

5486044.3 M

356827.2 M

40 Deg 45 Min 49.97 Sec S

145 Deg 18 Min 11.87 Sec E

5486053.5 M

356793.0 H

143 l1etres

Australian Natinal Spheroid
Australian Geodetic Datum
UTI1 Projection
Central l1eridian 144 Deg. East
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LOCAnD:

ACCESS:

This station is located on a hill
overlooking the town of Stanley, on the
North coast of Tasmania, Australia.
The hill is named "The Nut", and it's
summit is flat to slightly rolling.
This hill, as well as the historical
town of Stanley, are very popular
tourist attractions. The vegetation on
this hill consists of grass and low
native bushes. There is a tourist walk
track around the perimeter of the top
which is sOGe 4 kilometres around.
There are many mutton bird burrows
along this track. The surrounding
district, Circular Head, derives it's
name from the distinctive shaped "Nut"
which juts into Bass Strait. The
station marker is on the Northern side
of The Nut.

Access to the town of Stanley can be
made frOG Burnie or Devonport. It must
be noted that minor towns may not
appear on road signs. When leaving
Devonport, read "Smithton" for
"Stanley". At times, only route
numbers appear in lieu of town names.
It is approximately 120 kilometres from
Devonport to Stanley.

Drive North on the Bass Highway to the
intersection with the Stanley Highway
(B21). This intersection is 64
kilometres past Wynyard. Turn onto
Stanley Highway and drive 7 kilometres
to the town of Stanley. The Nut will
be easily seen to the Northeast of
Stanley, right beside the town. The
road to the hill is signposted "Nut".
A vehicle can be taken as far as the
car park on the slopes of The Nut. A
zig-zag 1 metre wide cement track with
centre hand rail leads from the car
park to the sUl1ll1lit. Take the left hand
track at the fork on top of the hill •
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ACCESS:
(cont. )

I1ARKER:

The station marker is from 400 to 500
metres along this track. It is a walk
of about 20 to 30 minutes (unburdened)
from the base of the hill to the
station.

The station marker consists of a brass
mushroog S.P.I1., which is not numbered.
The marker is embedded in concrete
which is at ground level, with a 1.26
metre high stone cairn built over it.

Food, fuel, oil and water is available
in Stanley. Fuel and oil can be
obtained froll W. T. House, Inc. 8P
service stat ion. I1r. House can also
assist in obtaining labour. Labour may
also be obtained at the Union Hotel.
~ergency water may be obtained from a
tank near the old telecom hut, which is
located alongs ide the lookout,
approximately 700 metres from the
station site.

GENERAL:

A 3.86 metre high quadropod has
erected over the marker
quadropod has a 60cm diameter
disc attached to it's top.

been
The

black

Although
available
purchased
Burnie or

limited camping equipment is
in Stanley, this should be
in larger centres, such as

Devonport.

•

-
..

......-

Hotel accommodation is available at the
Union Hotel in Stanley. The nearest
airport to this station is in Smithton,
approximately 20 miles away.

The station site is completely exposed
to weather. This should be taken into
consideration when erecting the
station. Ample bedding, tent pegs and
spare rope should be taken. During the
winter months (June through September),
the site is very cold and damp. A
heater is essential as the temperature
frequently drops below zero •
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GENERAL:
(cont. )

The station site is on land owned by
the National Parks and Wildlife
Service. Permission to occupy the site
was obtained from Mr. P. Murrell,
Director, in sandy Bay, Tasmania 7005.
His office address in Sandy Bay is
Magnet Court or POBox 210, Sandy Bay,
Tasmania 7005. Telegrams, addressed
MTASPAWS·, will be received by the
director. No rent was paid for the use
of this property. The local inspector
is Mr. Rex Gatenby, Launceston;
telephone 003-415306.

The local ranger in charge is Mr. Brian
carson, telephone 004-581320. His
residence is located near the rectory
and old school in the old section of
Stanley. Mr. carson was very helpful
in all Ill8tters. He can arrange for
storage of e~ty equipment boxes at the
car park house.

The site is to be kept clean and tidy
during occupation. All rubbish is to
be removed at the conclusion of a
survey.

It will take two or three days with 4
or 5 labourers to carry the equipment
to the station site. An average
round-trip from the car park to the
station site. walking up with a load
and returning unburdened will take from
60 to 90 minutes, depending on the
load. The cement track to the summit
is very difficult to negotiate with
heavy objects with the centre hand
rail. When possible, a helicopter
should be used to mobilize and
demobilize this station. The Stanley
Football Ground is used as a lift off
and put-down point for the helicopter.
Permission can be obtained to use the
ground from the Football Club
president. Mr. Graham Trenelly, Union
Hotel, Stanley; telephone 004-581161.
It is approximately a 5 ~inute flight
from the football ground to the stat10n
site.
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GENERAL:
(cont.)

ELEVATION:

"

It is approximately 50 kilometres from
the Wynyard Airport to The Nut.

143 l'Ietres.
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Prospect T14P, T18P, T22P

Spheroid Australian
Spheroid

National

•

• ......""

DatUI1l

Central Meridian

Position Plotted

Scale

Plotting rrequency

Label rrequency

Navigation Data Processed

Australian Geodetic Datum

147 Deg. E:ast

COP

1:100,000

Every 20th

Every 200th

WescO/ll
38 Rowland Street
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I. INTRODUCTION

Offshore Navigation (Australia) Pty. Ltd. (ONA), under

contract to Geophysical Service International (GSI), pro­

vided an ARGO Radiopositioning System to a marine seismic

survey that was conducted off the coast of Tasmania,

Australia, in Bass Strait. The survey extended along the

coast of Tasmania from Point Sorell to Stanley, and up to

approximately 120 miles offshore. The survey was conduct­

ed for AMOCO and was designated as Bass Basin Survey.

GSI provided a Syledis Radiopositioning System and its

Conf i gu rab le Ma r i ne Sy stem (CM S) to this survey. The

ARGO mobile equipment was interfaced to the CMS. ARGO po­

sitioning data was recorded by CMS.

ARGO was the prime navigation system for this survey.

The ARGO mobile equipment was provided with a digital

Printer and strip chart recorder. positioning data was

recorded on the printer and recorder throughout the

survey.

OffSHORE NAVIGATION
L- IAUSTRAUAl m. LTD.



I. INTRODUCTION (continued)
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The ARGO mobile equipment was calibrated and updated to

positions determined by the Syledis system. The ARGO

lane count was checked to Syledis positions.

The ONA base of operation for this survey was established

at Devonport, Tasmania.on 9 November 1984.

OffSHORE NAVIGATION
L..- 1A1ISTRAUAl m. LTD.
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II. FIELD OPERATIONS RECAP

ARGO base station equipment was installed at Stations

Point Sorell, The Nut, and Naracoopa to control this

survey.

ONA personnel necessary for this operation arrived in

Devonport on 9 November 1984 and began preparation for

the mobilization of the ARGO system. The ARGO base sta-

tion equipment arrived at Burnie on 11 November.

Installation of the ARGO base station equipment on the

sites occupied to control the survey began on 11 November

and was completed on 14 November 1984.

The recording vessel, M/V EUGENE McDERMOTT II, arrived in

Devonport on 17 November 1984. The ARGO mobile equipment

had been installed on board the vessel during a previous

operation conducted under GSI control.

The M/V EUGENE McDERMOTT II departed Devonport at 0924

hours 17 November 1984. The ARGO mobile equipment was

calibrated to syledis position fixes that were recorded

OFfSHORE NAVIGATION
'- 1AUSnW.IAI m. LTD.



II. FIELD OPERATIONS RECAP (continued)
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between 1800 and 1930 hours 17 November 1984 in the pros-

pect area. ARGO Delta Range Values derived from this cal-

ibration are as follows:

Station Point Sorell
Station The Nut
Station Naracoopa

0.15 lane
0.06 lane
0.02 lane

Geophysical operations began at 2032 hours 19

November 1984, and were completed at 2236 hours 16

December 1984. Some R.F. interference was noted during

the survey period on the ARGO frequency of 1620 KHz.

This interference was noted generally between dusk and up

to approximately mid-night. It should be noted that this

interference did not affect the operation or accuracy of

the ARGO system. The maximum distance from the station

required for this operation was 160 nautical miles.

On completion of the survey, ARGO baselines were crossed

with the following results:

Stations Point Sorell/Naracoopa Baseline:
Observed Range 2628.50 lanes

Stations point sorell/The Nut Baseline:
Observed Range 1196.00 lanes

OfFSHORE NAVIGATION
L..- IAUS11IAlJAl m. LTD.
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II. FIELD OPERATIONS RECAP (continued)

The ARGO system was secured at 1045 hours 17 December

1984, on completion of the above baseline crossings.

Dismantling of the ARGO base stations began on 17

December 1984 and was completed 19 December. The M!V

EUGENE McDERMOTT II arrived in Devonport at 1340 hours 17

December, and the ARGO mobile equipment was dismantled

and removed from the vessel. The ARGO base station and

mobile s ta t ion equipment was packaged and shipped to the

ONA perth, W.A. office by truck transport.

The ONA mobile operators were released from this survey

on 17 November 1984. The ONA base operators were re-

leased on 24 December 1984 on which date personnel and

the ARGO system arrived in Perth.

OFfSHOflE NAVlGlnoN
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III. GENERAL INFORMATION

A. ARGO frequency used was:

J

Ranging Frequency

Lane Identification

1620 KHz

1773 KHz

B. Satisfactory radiotelephone communications between

the mobile and base installations were maintained on

the frequencies of 7840.0 and 4637.5 (SSB)

kilocycles.

C. Three ARGO base station installations were provided

by ONA for this survey.

D. Three Syledis base station installations were provid­

ed by GSI for this survey. This equipment was in-

stalled at the three sites occupied by the ARGO base

equipment.

E. Three ARGO base station sites were occupied during

this operation. They were:

~ STATION NARACOOPA

STATION POINT SORELL

• STATION THE NUT

OFFSHORE NAVIGATION
L- lAUSTRAUAI PlY. LTD.
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IV. PREPLOTTING AND DATA ACQUISITION

ARGO preplots of the survey were provided to the field op­

erations by WESTCOM. The interval between shotpoint loca-

tions was constant at 30 meters.

No final mapping was accomplished by ONA on this survey.

All ARGO positioning data accumulated during this survey

was recorded by GSI on CMS tape.

OFFSHORE NAVlGAnoN
L..- lAUSTRAI.IAI m. LTD.
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v. BASIC CONTROL

Coordinates of the Stations Point Sorell and The Nut were

obtained from a Lands Department, Tasmania, Division of

National Mapping suuunary sheet. Coordinates of Station

Naracoopa were provided to ONA by GSI.

Universal Transverse Mercator Projection
Australian National Spheroid
Zone 55
Central Meridian 147° East
AUSTRALIAN GEODETIC DATUM

STATION NARACOOPA:

MARKER (281/150> COORDINATES
Latitude 39°55'27:'64 S
Longitude 144°07'26:'23 E

N = 5,576,663 meters
E = 254,211 meters

, The ARGO tower was erected 307.051 meters, at an adjusted
azimuth of 98.1204805551° from the marker.

l

ARGO TOWER
Latitude
Longitude
Elevation

OFFSET COORDINATES
39°55'29:'05 S

144°07'39:'03 E
55.9 meters

N = 5,576,630 meters
E = 254,517 meters

I
I

The Sy1edis tower was erected 29.609 meters, at an adjust­
ed azimuth of 159.055202777° from the ARGO tower.

OFFSHORE NAVIGATION
'--- IAUSTRAUA) m. LTD.
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SYLEDIS TOWER OFFSET COORDINATES
Latitude 39 6 55'29:'95 S N -
Longitude 144°07'39:'47 E E =
Elevation 56 meters

5,576,603 meters
254,528 meters
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v. BASIC CONTROL (continued)

STATION POINT SORELL (ST 517):

MARKER COORDINATES
Latitude 41°07'24~69 S
Longitude 146°31'41~88 E
Elevation 30 meters
The Sy1edis tower was erected

N = 5,447,407 meters
E = 460,403 meters

adjacent to the marker.

The ARGO tower was erected 34.4 meters, at a bearing of
005° Magnetic, from the station marker.

ARGO TOWER OFFSET COORDINATES
Latitude 4l"07'23~63 S N = 5,447,440 meters
Longitude 146°31'42:'34 E E = 460,414 meters
Elevation 30 meters

STATION THE NUT (ST 674):

MARKER COORDINATES
Latitude 40· 45' 50 :'23 S N = 5,486,046 meters
Longitude 145°18'13:'45 E E = 356,830 meters
Elevation 143 meters

The ARGO tower was erected 38 meters, at a bearing of
270° Magnetic, from the station marker.

ARGO TOWER
Latitude
Longitude
Elevation

OFFSET COORDINATES
40°45'49:'97 S

145°18'11:'87 E
143 meters

N = 5,486,053 meters
E = 356,793 meters

The Sy1edis tower was erected 3.6 meters, at a bearing of
226° Magnetic, from the station marker.

SYLEDIS TOWER OFFSET COORDINATES
Latitude 40 0 45'50:'29 S N =
Longitude 145°18'13:'32 E E =
Elevation 143 meters

5,486,044 meters
356,827 meters

OfFSHORE NAVIGATION
L..- IAUSTIIAUAl m. LID.
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VI. PERSONNEL

NAME POSITION

Molloy, R. Party Chief

Haggart, A. Mobile Operator

Brander, F. Base Operator

Coe, P. Base Operator

Ward, G. Base Operator

VII. DISTRIBUTION

Geophysical Service International
47 Burswood Road
Victoria Park, W.A. 6100
AUSTRALIA

Attention: Mr. Peter Davies

Offshore Navigation, Inc.
Post Office Box 23504
Harahan, LA 70183
U.S.A.

Offshore Navigation (Australia) Pty. Ltd.
Post Office Box 291
Cloverdale, W.A. 6105
AUSTRALIA

Four copies

Two copies

One copy

OFFSHORE NAVlGAnoN'-- lAlISRW.lAl m. LTD.
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STATION:

LOCATED:

ACCESS:

MARKER:

GENERAL:

NARACOOPA

Station Naracoopa is located in a paddock in
the village of Naracoopa, King Island, Tasmania,
Australia. The station site overlooks the Mobil
oil tanks and jetty. The paddock is of grass on
top soil with an underfelt of clay. The two
markers at this site are located on the north
end of the paddock, on the edge of a hill.

Fraser Bluff is in the village of Naracoopa, ap­
proximately 20 kilometers from the main town of
curry on King Island. Just as you enter the vil­
lage, there is an intersection with a sign post
to the right towards "Millbrook". Turn onto
Millbrook Road and drive 0.8 kilometer to a turn­
off and gate to the left. Go through this gate
and drive to the right around a small dam.
Continue on through the scrub to the paddock.
Dr i ve through the paddock to the ridge and sta­
tion site.

Heavy rain fall can be expected during June
through September. In the event of a recent
rain fall, a four-wheel drive vehicle or tractor
will be needed to reach this site, as the pad­
dock can become very marshy. Tractors can be ob­
tained from Mr. D. Spittle, whose telephone
number is 004-611206. If the ground is marshy
and no tractor or four wheel drive vehicle is
available, it is a distance of approximately 250
yards from the staging area to the site.

The ARGO and Syledis markers consists of a brass
plaque embedded in cement 3 inches below ground
level. Both positions are marked by star pick­
ets with a fishing float tied on each. The ARGO
plaque is inscribed "ONI ARGO 1984", and the
Syledis plaque is inscribed "GSI SYLEDIS 1984".

Local labor is not available unless prior ar­
rangements are made in the village. Ian
Whitehouse, who transported the station to the
site in 1984, can make arrangements for labor
from Curry.

OFFSHORE NAVIGATION
L- IAUSTRAl.IAI m. LTD.



STATION: NARACOOPA (continued)
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•

•

•

All supplies for the site should be purchased in
Curry. Websters Store has everything necessary
in regard to hardware. Cars and caravans can al­
so be obtained in Curry. A four-wheel drive ve­
hicle or tractor must be leased from private
sources.

There is a cafe in Naracoopa that is owned by
Mr. and Mrs. Hoopwood. Limited food supplies
can be obtained from there.

During dry season, there is limited water on the
island, and water must be purchased in curry.

There is no electricity in the area. However,
power will be available within two years.

Heavy winds can be expected at this site from
all directions. Winds from the southwest and
east are the stronger, and can reach from 40 to
SO knots. A tent at this site would most likely
not survive, especially during the winter
months.

In the event a tent or caravan cannot be placed
at this site, the operator may be able to stay
in an empty house 150 to 200 yards from the
site. The house and other out buildings nearby
are owned by Mrs. Gail Henderson, who also owns
the property on which the site is located. She
lives in Curry.

Everyone on the island is helpful. However, pri­
or arrangements must be made for any assistance
that is required.

Permission to occupy the station site must be ob­
tained from Mrs. Gail Henderson.

•

A 70-foot ARGO tower
were erected at this
height of 40 feet

and SO-foot Syledis tower
site. A minimum tower
is required to clear

OFFSHORE NAVIGATION
l..-- lAUSTRAUAI m. LID.



STATION: NARACOOPA (continued)
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SKETCH:

surrounding obstructions. Clear vista is from
120° to 340°. Star pickets were used to se­
cure the towers. The anchors must be doubled
and driven into the ground. Also, they must be
taken out at the end of an operation as their re­
maining in the paddock will constitute a hazard
for cattle and other live stock.

See next page

Coordinates of this station were provided to ONA
by GSI.

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID
ZONE 55, C.M. 147° EAST - - A.G.D.

MARKER (281/150) COORDINATES
Lat. 39°55'27~64 S N =
Long. 144°07'26~23 E E =

5,576,663 meters
254,211 meters

•

The ARGO tower was erected 307.051 meters, at an
adjusted azimuth of 98.1204805551° from the
marker.

ARGO TOWER OFFSET COORDINATES
Lat. 39655'29~05 S N = 5,576,630 meters
Long. 144°07'39~03 E E = 254,517 meters
E1ev. 55.9 meters

The Sy1edis tower was erected 29.6091 meters, at
an adjusted azimuth of 159.055202777° from the
ARGO tower.

1 SYLEDIS TOWER OFFSET
Lat. 39655'29~95 S
Long. 144°07'39~47 E
E1ev. 56 meters

COORDINATES
N = 5,576,603
E = 254,528

meters
meters

OFFSHORE NAVIGATION
L- IAUSTRAUAl m. LTD.
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STATION:

LOCATED:

ACCESS:
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POINT SORELL (ST 517>

This station is located on the highest point of
Point Sorell, Tasmania, Australia, which is 4.8
kilometers from Hawley Beach, 1 kilometer from
Port Sorell, and approximately 26 kilometers by
road east of the city of Devonport. On a clear
day, Badger Head, on the eastern entrance of
Port Sorell, is visible from the station.

The station marker is geographically located on
a point, 150 meters from the water's edge (Bass
Strait>. Rocks lay about the station. Some of
the rocks extend up to 1 foot above ground lev­
el. Vegetation in the area is mainly green
g r ass and patches of tussock up to 1 meter high.
On the landward side, the point slopes gradual­
ly with black soil pasture riddled with Mutton
Bird burrows. Once on the flats, which are very
wet during winter, vegetation ranges from scat­
tered trees to patches of dense woods.

On a clear day, the city of Devonport can be
seen 20 miles away, at a bearing of 260·.
Beach areas, separated by rocks, are located 900
meters from the station, at a bearing of 200·.
Small patches of trees are located 500 meters,
at a bearing of 080· from the station. An 80­
meter by 30-meter island is located offshore, ap­
proximately 800 meters, at a bearing of 060·,
from the station.

In dry weather a regular two wheel drive vehi­
c Ie may be used but the grassy slopes on the ap­
proaches to the station site may become very
slippery when wet and there are numerous boggy
patches after heavy rains and a four-wheel drive
vehicle is necessary.

If four-wheel drive vehicles are unavailable or
it turns wet after the station is set, Roger
Moncrieff has a tractor which is available to
tow the vehicle to and from the station site.
The tractor may also be required to tow even a
four-wheel drive vehicle if it is heavily laden
in extreme wet conditions.

OFFSHORE NAVIGATION
'-- lAUSTRALIAI PTY. LTD.



STATION: POINT SORELL (ST 517)
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(continued)

From Devonport, drive on the Bass Highway to­
wards Launceston for 2 kilometers past the East
Devonport turnoff, and turn left at the
Exeter/port Sorell turnoff (B19) near the top of
the rise. Follow this road towards Port Sorell
(The Exeter road turns off to the right) for ap­
proximately 12 kilometers to a road inter­
section, located approximately 2 kilometers be­
fore entering Port Sorell. A wooden sign show­
ing "Hawley Caravan Park" is on the left side of
this intersection. Turn left at this in­
tersection, and follow the road to Hawley Beach.
Turn left at a "T" junction, located 50 meters
before the Hawley Beach Store and Post Office.
Just after making this left turn, a prominent
sign to the right reads "Heavy Vehicles Only"
(see Sketch). Follow this sealed road to its
end at a "T" junction with a chlorine station
facing you on the other side of the road. Turn
left at this junction. A right turn takes you
on a for e s h 0 ret rae k • F 0 11 0 w t his road ( it
turns to gravel half-way along) for approx­
imately 700 meters (passing a picnic spot and
toilets on the right) to a white wooden gate.
Immediately in front of the gate, the road veers
to the right. A turn to the left is marked "LMC
Private Road". Take this turn to the left (it
is 3 kilometers to the station from this point).
Follow the road for approximately 100 meters
and turn to the right. Straight ahead at this
point is the resident of Mr. Roger Moncrieff,
the son of the station site land owner. Drive
for approximately 300 meters to a locked gate.
At this gate, a track leads to the right to the
resident of Mr. Don Moncrieff, the station site
land owner, located approximately 100 meters
from this gate. Obtain a key for this gate, or
if opened, follow the road straight ahead to dou­
ble gates, near the council sewerage pond, which
are usually opened. The station marker will be
visible from the double gates at a distance of
approximately 2 kilometers. There is no defined

OFFSHORE NAVIGATION
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STATION: POINT SORELL CST 517)
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(continued)

MARKER:

GENERAL:

road from this point to the marker. Seek the
land owner's advice or follow the tracks shown
on the Sketch.

The station marker, located on a hill, consists
of a brass mushroom S. P. M., which is not num­
bered. The marker is embedded in concrete at
ground level, with stones surrounding the
marker.

The Maxiran tower was erected 1 meter, at a bear­
ing of 270° Magnetic, from the station marker.
This offset was necessary due to a 3-meter high
quadropod that is erected over the marker. The
quadropod is painted white, and has a black
disc, approximately 60cm in diameter, attached
to the top. Rocks covers each leg of the
quadropod. Coordinates are listed in this de­
scription for the station marker and the Maxiran
tower offset.

Labor can be provided by Mr. Roger Moncrieff.
Labor can also be obtained in Devonport, approx­
imately 22 kilometers from the station, or
Latrobe, approximately 19 kilometers away.
Fuel, oil, camping equipment and supplies are
available at Devonport. Bulk fuel can be ob­
tained from several depots located in Devonport.
There is a serv ice station in Port Sorrel, and
a reasonable selection of goods can be obtained
at the Hawley Beach Store and Post Office.
Drinking water can be obtained from the station
property land owner or his son.

A caravan with heater is essential at this site.
The winter months, June to September, can be
very wet, windy and cold. Temperatures can
range from several degrees below zero to a daily
maximum of as low as 4°C. Extra rope and star
stakes should be taken for tying down during
this period.

OFFSHORE NAVIGATION
_______________________ IAUSTRALW m. LTD.



STATION: POINT SORELL (ST 517)
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(continued)

Penguins are very frequent visitors to the sta­
tion site, particularly at night.

Caravans are available from Devon Coastavans,
116 Nicholls St., Devonport; telephone Ian
Finch, 004-242829. Mr. Finch will deliver and
pick up the vans to the station sites for a nom­
inal fee (In August 1984, Point Sorell was
A$20.00, Doctors Rocks was A$40.00. This fee in­
cludes delivery and pickup.) The vans are well
equipped, gas, approximately 60-1itre water tank
(full on delivery), crockery, cutlery, fridge,
etc. Mattresses are supplied, but there are no
blankets, pillows, or sheets. The vans can be
locked. The caravans must be left clean when
vacating.

Vehicles may be obtained from Hertz, Oldaker
Street, Devonport (telephone 004-241013). Hertz
representati ves have been very helpful and can
assist regarding fuel supplies from Mobil
Devonport if required.

Four-wheel drive vehicles may also be obtained
from Regent Filling Station, 57 Marine Terrace,
South Burnie. This is the Shell Service Station
past the paper mill on the Bass Highway, as you
approach Burnie from Devonport. The contact at
this place is Mr. Wayne Cross. The service sta­
tion telephone number is 004-312131.

A 20-foot tower was erected at this site, the
minimum height required to clear surrounding ob­
structions. Clear vista is from 200· (through
north) to 060·. Star stakes were used to se­
cure the tower.

Permission to occupy the station must be ob­
tained from the land owner, Mr. Don C.
Moncrieff, Hawley Beach via Latrobe 7307,
Tasmania. His phone number is 004-286193. Mr.

OFFSHORE NAVIGATION
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STATION: POINT SORELL (ST 517) (continued)

19

SKETCH:

Moncrieff was paid a daily rental fee of A$25.00
for the use of his land. If Mr. Don Moncrieff
is absent, permission may be obtained from his
son, Roger Moncrieff; telephone 004-286587.
Roger lives approximately 1 kilometer from Don
Moncrieff. See Sketch.

See next page.

Coordinates of the station marker were obtained
from a Lands Department, Tasmania, Division of
National Mapping summary sheet.

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID
ZONE 55, C.M. 147 0 EAST - - A.G.D.

The ARGO tower was erected 34.4 meters, at a
bearing of 005 0 Magnetic, from the station
marker.

OFFSHORE NAVIGATION
'-- lAlISTRALJAI PTY. LTD.

ARGO TOWER OFFSET COORDINATES
Lat. 41007'23~63 S N - 5,447,440 meters
Long. 146°31'42~34 E E = 460,414 meters
Elev. 30 meters

I
J

I
I
I
I

MARKER COORDINATES
Lat. 41007'24~69 S
Long. 146°31'41~88 E
Elev. 30 meters
The Syledis tower
marker.

N = 5,447,407 meters
E = 460,403 meters

was erected adjacent to the
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LOCATED:

ACCESS:
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THE NUT (ST 674)

This station is located on a hill overlooking
the town of Stanley, on the north coast of
Tasmania, Australia. The hill is named "The
Nut", and its summit is flat to slightly roll­
ing. This hill, as well as the historical town
of Stanley, are very popular tourist attrac­
tions. The vegetation on this hill consists of
grass and low native bushes. There is a tourist
walk track around the perimeter of the top which
is some 4 kilometers around. There are many mut­
ton bird burrows along this track. The surround­
ing district, Circular Head, derives its name
from the distinctive shaped "Nut" which juts in­
to Bass Strait. The station marker is on the
northern side of The Nut.

Access to the town of Stanley can be made from
Burnie or Devonport. It must be noted that mi­
nor towns may not appear on road signs. When
leaving Devonport, read "Smithton" for
"Stanley". At times, only route numbers appear
in lieu of town names. It is approximately 120
kilometers from Devonport to Stanley.

Dr i ve north on the Bass Highway to the intersec­
tion with the Stanley Highway (B2l). This inter­
section is 64 kilometers past Wynyard. Turn
onto Stanley Highway and drive 7 kilometers to
the town of Stanley. The Nut will be easily
seen to the northeast of Stanley, right beside
the town. The road to the hill is signposted
"Nut". A vehicle can be taken as far as the car
park on the slopes of The Nut. A zig-zag 1­
meter wide cement track with center hand rail
leads from the car park to the summit. Take the
left hand track at the fork on top of the hill.
The station marker is from 400 to 500 meters
along this track. It is a walk of about 20 to
30 minutes (unburdened) from the base of the
hill to the station.

OFfSHORE NAVIGAnON
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MARKER: The station marker consists of a brass mushroom
S.P.M., which is not numbered. The marker is em­
bedded in concrete which is at ground level,
with a 1. 26-meter high stone cairn built over
it.

A 3.86-meter high quadropod has
over the marker. The quadropod has
eter black disc attached to its top.

been erected
a 60cm diam-

GENERAL:

\

L_

The Maxiran tower was erected 2.76 meters, at a
bearing of 217 0 Magnetic from the marker. A
star stake, that was left on site with the ap­
proval of the local ranger, marks the position
of the Maxiran tower. Coordinates are listed in
this description for the brass mushroom marker,
and the Maxiran tower offset.

Food, fuel, oil, and water is available in
Stanley. Fuel and oil can be obtained from W.T.
House, Inc. BP Service Station. Mr. House can
a 1 s 0 ass i s t in obtaining labor. Labor may also
be obtained at the Union Hotel. Emergency water
may be obtained from a tank near the old telecom
hut, which is located alongside the lookout, ap­
proximately 700 meters from the station site.

Although limited camping equipment is available
in Stanley, this should be purchased in larger
centers, such as Burnie or Devonport.

Hotel accommodations are available at the Union
Hotel in Stanley. The nearest airport to this
station is in Smithton, approximately 20 miles
away.

The station site is completely exposed to weath­
er. This should be taken into consideration
when erecting the station. Ample bedding, tent
pegs, and spare rope should be taken. During
the winter months (June through September), the

OFfSHORE NAVIGATION
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STATION: THE NUT (ST 674) (continued)
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site is very cold and damp. A heater is essen­
tial as temperatures frequently drops oolow
zero.

A 20-foot tower was erected at this site. Star
stakes were sufficient to secure the tower.
Clear vista with a 20-foot tower is from 300°
(through north) to 090°.

The station site is on land owned by the
National Parks and wildlife Service. Permission
to occupy the site was obtained from Mr. P.
Murrell, Director, in Sandy Bay, Tasmania 7005.
His office address in Sandy Bay is Magnet Court
or P.O. Box 210, Sandy Bay, Tasmania 7005.
Telegrams, addressed "TASPAWS", will 00 received
by the director. No rent was paid for the use
of this property. The local inspector is Mr.
Rex Gatenby, Launceston telephone 003-415306.

The local ranger in charge is Mr. Brian Carson,
telephone 004-581320. His resident is located
near the rectory and old school in the old sec­
tion of Stanley. Mr. Carson was very helpful in
all matters. He can arrange for storage of emp­
ty equipment boxes at the car park house.

The site is to be kept clean and tidy during oc­
c upa t i on. All rubbish is to be removed at the
conclusion of a survey.

It will take two or three days with 4 or 5 labor­
ers to carry the equipment to the station site.
An average round-trip from the car park to the
station site, walking up with a load and return­
ing unburdened will take from 60 to 90 minutes,
depending on the load. The cement track to the
summit is very difficult to negotiate with heavy
objects with the center hand rail. When possi­
ble, a helicopter should 00 use to mobilize and
demobilize this station. The Stanley Football

OFFSHORE NAVIGATION
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SKETCH:

Ground is used as a lift off and put-down point
for the helicopter. Permission can be obtained
to use the ground from the Football Club pres­
ident, Mr. Graham Trenelly, Union Hotel,
Stanley; telephone 004-581161. It is ap­
proximately a 5 minute flight from the football
ground to the station site. It is approximately
50 kilometers from the Wynyard Airport to The
Nut.

See next page.

Coordinates of the station marker were obtained
from a Lands Department, Tasmania, Division of
National Mapping summary sheet.

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID
ZONE 55, C.M. 147 0 EAST - - A.G.D.

MARKER COORDINATES
Lat. 40045'50~23 S
Long. 145°18'13~45 E
Elev. 143 meters

N = 5,4B6,046 meters
E = 356,830 meters

The ARGO tower was erected 38 meters, at a bear­
ing of 270 0 Magnetic, from the station marker.

ARGO TOWER OFFSET COORDINATES
Lat. 40045'49~97 S N = 5,486,053 meters
Long. 145°1B'll~87 E E = 356,793 meters
Elev. 143 meters

The syledis tower was erected 3.6 meters, at a
bearing of 226 0 Magnetic, from the station
marker.

SYLEDIS TOWER OFFSET
Lat. 40045'50~29 S
Long. 145°18'13~32 E
Elev. 143 meters

COORDINATES
N - 5,486,044
E = 356,827

meters
meters
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THE ARGO RADIOPOSITIONING SYSTEM

ARGO is the acronym for Cubic Corporation's Automatic

Ranging Grid Overlay navigation system. It operates on the

principle that a medium frequency (MF) radio signal travel-

ing along the earth's surface in the "ground wave" mode ex-

periences a time (and hence phase) delay proportional to

the distance travelled. ARGO utilizes a time mUltiplexed

(RF) pulse to service up to seven mobile stations interro­

gating up to four fixed responders.

ARGO has multi-user capability in a Range-Range Mode for 12

mobile units with two base responders. ARGO's capability

also allows unlimited user capacity in the Hyperbolic Mode

of operation, with a reduced number of Range-Range users.

An ARGO fixed responder installation typically consists of

a Range Processor unit (RPU), Antenna Loading Unit (ALU),

Power Source, and appropriate antenna and interconnecting

cables. Two responder locations are required to determine

the position of the mobile station. The Range Processor

unit receives an interrogation burst, processes it, and

transmits a reply burst with the same carrier phase as that

received from the mobile interrogator. In addition, the

OFFSHORE NAVIGATION
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THE ARGO RADIOPOSITIONING SYSTEM (continued)

station designated as Master Station generates system tim­

i ng bur s t s wh i ch are tra nsmi tted to the other fixed land

stations and all mobile interrogators to establish and rnain-

tain a cornmon time synchronization.

The ARGO mobile interrogator installation typically con-

sists of a Range Processor Unit, Antenna Loading Unit,

Control Display Unit (CDU), Strip Chart Recorders, Power

Source, and appropriate antenna and interconnecting cables.

The mobile Range Processor Unit processes the transmitted

and received signals, and measures the phase delays. The

Control Display Unit displays the range distance in units

and fractions of lanes. The distance from each fixed sta-

tion location to the mobile interrogator location is deter-

mined by an accumulation of lane counts and computing

positions within lanes.

The mobile equipment can be interfaced with the proper

equipment to simultaneously display, print, record and plot

ranges. Since the ARGO system operates from ground waves,

it will measure beyond the optical horizon. Skywave and

OFfSHORE NAVIGATION
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THE ARGO RADIOPOSITIONING SYSTEM (continued>

re-radiation effects are minimized by special filtering

techniques.

Optimum system performance depends to a very large extent

upon proper selection of base station sites on shore, and

proper mobile antenna installation. For maximum range capa-

bility, the land stations must be located immediately adja-

cent to the coastline and on ground of good conductivity.

Poor ground conductivity and overland transmission path

will each reduce the maximum obtainable range. In addi-

tion, overland transmission can adversely effect the accura-

cy of the system.

RANGE-RANGE MODE OPERATION

This mode is a multi-user, multi-range circular geometry

navigation and positioning system that uses active mobile

interrogator stations and two to four active responder sta-

tions at known fixed locations. The system determines the

dis ta nce f rom each fixed location to the mobile interroga-

tor location by accumulating lane counts and computing posi-

tions within lanes. The lane width is related to the

OFFSHORE NAVIGATION
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THE ARGO RADIOPOSITIONING SYSTEM (continued)

frequency of the carrier burst transmitted between sta-

tions. It is equivalent to half the carrier wavelength.

Therefore, since the ARGO operating frequency range is 1600

to 2000 KHz, the lane width is approximately 75 to 94 me-

ters. The exact lane width for a particular operating fre-

quency and operating area is determined by dividing

(Propagation velocity in meters/second) by (2 X Operating

frequency in Hertz).

lane width in meters.

The resulting answer would be the

(NOTE: Propagation velocity is de-

pendent on the characteristics of the operating area).

position within a lane is determined by examining the phase

relationship between a burst of RF energy transmitted from

the interrogator and re-transmitted by a fixed responder

station. Only one frequency is used for all the ranging

functions within a single network.

The ARGO system also incorporates a lane identification

feature. This permits verification of the proper lane

count provided that the position of the mobile station is

known within plus or minus five (5) lanes. The determina­

tion of the 10-lane sector can be accomplished by means

OFfSHORE NAVIGATION
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THE ARGO RADIOPOSITIONING SYSTEM (continued)

of a satellite receiver, dead reckoning or other means.

The lane identification feature uses a second radio frequen-

cy separated from the primary ranging frequency by approx-

imately ten (10) percent. The reliability of the lane

identification feature is dependent, to a large extent, on

such factors as man-made noise, propagation errors, and in-

stallation problems, such as guy wires, masts, powerlines,

etc.

For each mobile station, an interrogation burst is transmit-

ted to each responder every 2 seconds. Each 2-second peri-

od is initiated by the Master station (which is normally

one of the fixed stations, but can be one of the mobile sta-

tions) and is divided into time slots. The first time slot

is 120 milliseconds long, and is used for a timing burst

from the Master station to synchronize all interrogators

and responders. The remainder of the 2-second time frame

is divided into time slots, the number and duration of

which depends upon the number of base stations in the sys-

tern. Each time slot is further divided into a 56 millisec-

ond segment for the mobile station interrogation and two or

more 44 millisecond segments, one for each fixed base

OFFSHORE NAVIGATION
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THE ARGO RADIOPOSITIONING SYSTEM (continued)

station in the system. The final time slot in a 2-second

frame is used for the lane identification feature. Only

one mobile station is assigned to each of the available

time slots.

Up to twelve mobile stations can operate simultaneously

from two fixed base stations. If the system includes three

base stations, up to nine mobile stations can be used. Use

of four base stations in a system reduces the number of per-

missible mobile stations to seven. All stations in a sys-

tem must be set for the same system configuration; that is,

set for two, three or four range operation.

HYPERBOLIC MODE OPERATION

The following equipment is required to convert the ARGO

System from the Range-Range Mode to the Hyperbolic Mode:

MOBILE STATION - Hyperbolic Firmware

Antenna Coupler
Receiver/Coupler Cable

(V2.3 CDU)

(V2.0B RPU)

OFFSHORE NAVIGATION
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THE ARGO RADIOPOSITIONING SYSTEM (continued)

BASE STATION - The Master (Center) station must
have Firmware V2.0B installed in
the RPU.

NOTE: If a second hyperbolic Center Station is to be uti-

lized, it must also contain Firmware V2.0B (PROMS).

A marine operation may utilize either the Range-Range or

Hyperbolic Mode of Operation. An aircraft operation pref-

erentially utilizes the Hyperbolic Mode, as the basic

hardware design of the ARGO System allows increased data

rates for high speed operations.

In the Hyperbolic Mode, the ARGO mobile station does not

initiate station interrogations. A fixed station (the

"Master") generates the interrogation pulse and the other

fixed stations (Slave) reply to the Master interrogation

pulse. The mobile station receives pulses from the

Master (Center) station and each Slave in turn.

A normal 2-second timing/ranging sequence is illustrated

in Figure 1. The Master/Center initiates a timing pulse

OFFSHORE NAVIGATION
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THE ARGO RADIOPOSITIONING SYSTEM (continued)

used for system timing, as with the Range-Range Mode. The

Mas te r / Cen te r Station then interrogates the Slave Stations

in time slots 1, 3, 5, and 7. (The Slave stations reply to

the Master interrogations in these time slots). The mobile

station measures the phase of the Master/Slave pulses, and

the hyperbolic Line of positions (LOP's) are displayed on

the Range Displays. The formula for determining a LOP is

shown in Figure 3.

rami

rami

rami

/\
V

TlIGIlQ 11M1
ILOT

PIlla I I I I ... • , •
IPLUdI__' •

FIGURE 1

ILLUSTRATION OF MASTER INTERROGATIONS & SLAVE REPLYS
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(continued)

,

In a Hyperbolic Network, there are a fixed number of ARGO

"Lanes" (Wavelengths) from the Master/Center station to the

Slave Stations. The number of lanes on a given baseline

(that imaginary line which is the shortest distance between

the Master/Center Station and Slave Station) can be deter-

mi ned by the formula: Twice the baseline length divided by

the wavelength. "Zero" lane is located at the

•

Master/Center Station, with the maximum number of lanes 10-

cated at the Slave Station. Therefore, the baseline exten-

sion at the Master/Center Station is "Zero" lanes. This

feature is used to conveniently calibrate the mobile unit.

The mobile uni t merely needs to circle the Master/Center

Station, and adjust when the mobile display reaches its low­

est readi ng. This indication will be at a point where the

Master/Center Station is directly between the mobile unit

and the Slave Station being calibrated. In addition, a

check of the accuracy of the ARGO system can be accom-

plished by crossing the baseline extension at the Slave

Station, and comparing this reading with the computed base-

line length.

OffSHORE NAVIGATION
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(continued)

,..

The ARGO hyperbolic software allows for an unlimited number

of hyperbolic users, and up to three range-range users when

a four base station network is utilized, as indicated in

Figure 4.

FIGURE 4

8..7 8..8
~ 7 8

ON ON 4R L. I. K'lP. A.C.
OFF ON 4R L. I. HYP. L.I.

ON OFF 3R L.I. K'lP. A.C.
OFF OFF 3R L. I. HYP. L.I.

If Hyperbolic Lane Identification is desired, one of the

Range-Range time slots must be reserved for this feature.

Time Slot 4 is used for Hyperbolic Lane Identification (See

Figure 4 for the Input/Output Ports Board Switch setting to

,.
1

activate this feature). Hyperbolic Lane Identification is

not used in aircraft operation, since the high speed oper­

ation reduces the reliability of this feature greatly.
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(continued)

.L

L

,

L,

L

A Range pro'cessing Unit with 2.0B software installed will

operate as a normal Range-Range base station, as long as

the Timing Switch is set to "Slave" or "Relay". Setting

the Timing Switch to "Master" makes the station a

Hyperbolic Master/Center Station •

OFFSHORE NAVlGAnoN
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Argo Daily Operations log

Breakdowns Boot Bose SIn. Olher Lone Count Error
-.l.:($~h~o...~ti:..:.m~.~. o~n.:.::;j~de=to~"~.'~O=- O=- ..:O=- ._ Does E"o r E' ~.ct Survey

Yea 0 No g
Yea 0 No 0

> .
Client. operating time lost by Argo '" "-

obile Serial Nos AW' Ob' RPU' 041

obil. Peripheral Serial No•. PP"",olis'''·02.~

COU: 00 I'

)m To Ooerotions Lon
,,,, '" ,..,1' c.1-f ..... A.. r- •
'-0 ,QAo4'taj) L,,,,,: T)oJI(L. - I I. OiV fl.."toJ IIV - C."'l)L.E NOI~ r_

No O'>o~ 1'=:> P , - L'P ~.,.,. ,"I'" e "T"'N K.l.L - 3' b.a. IJ.E. -T._"",,,~*z>

IAJ .....-A"..... t::VT -r~'R~ ..

1~ 43DA._1> '-tNt; ~t<.&'-35 00.) p,.",,., If;J
- <:. "''' <..11

WD,se

l50 A 131lA.T'5D L.INt;. r,.., I( L· 3'?... OA.) ~lJ'" ,,J - ~(3lJ"- "'.,$&
"'" f .... ," ON ~ ...."-;,

~c; 12.. C; '5 ~, "" Cr- ,..... C.;qIlL.C

.' r::. to.50 r.. ... , ~OIJTG "ro ~~"'ClAJP~0;-

'30 I ,,~o~ "LoooJq.. , l> e 141 n-- 0104/PI!)12.-;-

00; '-G:1=':" f'o-a... G"" /z..-v r~ ,'=oA. P~S~G'&.-;-

lOLl bV fl.otJ-:~ ~Il. P~JPC:e.;-

..
....

continue on bock

~roo 10.' calibrated' toR I. . 'S 2. 'Oc, 3 . '0'2. 4. Time Slot CI

lce 13"" SS OASII'J Dote Hpll ff.....r-l, I. 2. 3 4.

Bose Slotions Master Slav. Rolay II Frequencies' Range IEr"o 1<.1 ... LI. 'll:' I<lfZ, Radio ,.84C I<HZ,

p, SoB.l&I..l- 0 8 0 AW# O~I RPU# 0O," Client. Time' Commenced Sf ::..red

-rl-l G ~",T' 0 ~ 0 " II OJ~ " " OOQ %Gt, 000' 210 r ""

NA rl,A (.0013 A 0 g 0 II II 040 " II OLl ~

0 0 0 II " " II

'irst Operolor: A. HaC;CrI9(t,o Boot: G. /VI' OLi~MO-rr :p:: Porty No: 15'l.1

econd Ope rotor: Areo: ....::6'" S) 15 AS I "-I Country' AIJ\rt",,oq

'arty Chief:-.-B. • JV\OLl.°Y Client: Gi.S.l. /AMQc..Q Dote: Aloll ~""'IY
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OFFSHORE NAVIGATION, INC.
ArQo Doily Operations LOQ

Breakdowns Boat
(show times and details) 0

Base Stn.
o

Other
o

Lane Count Error
Does Error Effect Survey

YIS U No [,..J
YIS 0 No 0

, Clientl operating time lost by Argo N , (.

lbill Serial Nos. AW: 0<:.' RPU: 0t.1

lbile Pellpheral Serial NOl. Pi),.., _0' B #0'2.."

CDU: ()o~ SSB: "-..... _ II• .- 03("

AO."..OCJA ..nit I

,m To Operations LOQ

0' ~v lZo...,.,- fOo .. PAc>.. Poe.T

-/it 01.'1l e.lI.oIS 'v e- SO ..CI ..... - 1oJ\JT" - L~r.

LS'I. $o....... u.. t "=,0,.1."1- #oJl1T .. a.,la . ."t.. . elt. & "'5·n·••

'3'" O~'l:, .. .aO\S.V c. SD"'~LL , "'......,. C.O""AA ..~- L'AJ~ $I'" 3,..._"

tI.... &Ao-u.... :J~. :!o '2.. N4~eeea~. ,«~,.~~ • 3/'. I.U.1r·S'..
'J( A",ulU.uc. tcell.. ~ flr;. .. ,.a.. oS.,,", os .,.... 0 n....c..Ic. ...

1.,00 ~A.T'AJ~ (!)tV wz=... ...u~{I.,

-

,

continue on back

\rgo last cali brated ' A R I. . ,s 2. . at. 3. ·o'\. 4. Time Slot 01

lce aA~' 'BA~'N Date NOli l"l"'. It, : 2. 3 4.

Base Stations Moster 510'0 Rolo, II Frequencies' Range ,U.o KHZ; LI. 'n, /CM'J. Radio lM,1l Kur
Pr !ocz.Z;L.t... 0 ~ 0 ALU# 0;'1 RPU # 1")0 f-. Clients Time: Commenced Secured

-r"t-I a- Ny· 0 Oil 0 II II 033 II II l'Ioq '-4'-' 0001 '-411 0
.NAflAC.oo'i5A 0 Oil 0 II II Ot.O II II OLL

0 0 0 II II II II

'irst Operator: A. Ho lIrrc.qa:T Boat: r;. M Co D II ~...,p" -;p:: Party Na: 15"'2..1
;econd Operator: Area: -eA~'> J3A~IN COIlntry:B"s T1tA~ "1

R. I""\O\"LO Y y.·S./. / A",\oc..o
or

'arty Chief: Client: Date: NOli ~, r4
I

-·n
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Argo Doily Operations Log
Breakdowns Boot

(she... tirroes and det~;Is) 0
Bose Stn.

o
Other
o

Lane Count Error
Does Error Effect Survey

Yes L.J Nt Id
Yes 0 NoD

Clients operotino time lost by Aroo NIL..

bile Serial Nos. ALU· 0,-" RPU: 0l4\

bile Peripheral Serial Nos. PO", - 011"> ...C'2..~

COU: 008'

Lo" To IPe,at,ons 00

." 1 loD \oJ A IT,"oJ (, OIY '"G:AT'o/ 1f.lit., ,He; C.... ' LA "NVC. e::c ....,. IIJ< , ~,_ 0"'/ c,"" A'-lr

I') 'l.l,jlll r-S p, - ~~ ,,~, '-'AJ" -r,..,,<. L. -Llt n,$Z S . .-.:

...

.,r

continue on bock

go lost calib,oted' 1I R I. ',5 2. • 0 (,. 3. ·O~ 4. Time Slot 01

e -o~~S ~ II!> II'-' Dote No" ,~,.. It"LJ I. 2. 3. 4.

Bose Stations MOltor Siowl Rlloy 1/ Frequencies' Ronoe ,IA.O f(.no L Io IU3 r{..~ Radio 7Bt. Q 1<'" 't

Pro ~oct.GL.1... 0 l2J 0 ALU# 03' RPU# 001.. Clients Time. Commenced Seeu,~- NIJ' 0 18 0 II II 033 II II OO~ ~4 000' 9..c.OClI \~ CO

- I\l A Cl.A c.O 0 fll '" 0 ~ 0 II II OliO II II D41.

0 0 0 II II II II

st Operator: 11. Ho(;v"&'- Boat: S. M C.PKA..MOTr Jf' Party No: I :pl.l
:ond Operoto,: Areo: 13jl11"$ '"BA~tN Country: A1l..7IIl"/"rA

p.. ""'"0 l..LOy ~. 5. , . I~"'IOLO
..p

- ·ty Chief: Client: Dote: ..,,11 11 5"4
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OFFSHORE NAVIGATION, INC.
Argo Doily Operations Log

3reokdc ..ns Boot Bose Stn. Other Lone Count Error Yes l.:J No l...J
(s"': .. times :nd details) 0 0 0 DaIS Error !Offect Survey Yu 0 No 0

..
Clients operat,r.g lime lost by Argo NIL

Mob.:' Se"al :Ioos. ALU' Oc.C\ RPU' 041 CDU' OO~ SSB' ",,,oJ-/,,:#: O~ c..
Mobile Pert pheral Serlo I Nos. P1>"", ~ 0 , 13~o?.+ ~oJ"" -Ib ~O09 fJOI>f-09~ ."..O'it'l

Lt .oFrom To iPera ,ans OQ

'0001' o3S'a' ,1' '''!l - L~t' 'l.1"'lb '-,Wl!- T"N'<' l.I - ~ ~ Dill. ~.E .

047SDI RSM:-~ .... TAJI<I..-t...L 041 f{cJlo.J I A I /,vSr;( c.J--.,;. 'V'7 P/I.c f3 t.. t:= .... c::

"",,,1"1' In ...~ '''!It' , - ...,1' ~'1' """,J; -r",It'. I.a - II~ D.rt, 10./. '-' • -r........,..,.r. - C"I!1~

,'tt; '-'00 ~. Ii , W '" R".<" "" tw 04,) C..qaLG

· '"o<.l ,be;, FSP, - ... ,(' '161 ... ,,,-,(! T,...J1( to -"4 R D,ll. ~.<!

1i6':T tlSS FSr,- LS(' 943 L. I o-J t: T""'" I( II - ~ (" [).~ NW -rlf~"'.-.)4'& &Jr., .......
%1'0;' -rtf".... , AJ All T r. ..,'" 0<. l.I - ~ ':J ",v Rv~ .oJ - U{;ATH4<'R

•

1.40D 1.-, '''.Il= Co H A /oJ l,-c-

I
,

,
I

I I

I ",
I ,

I
•

continue on bock
I

•1'2 ·oe- .0"1..ArQo lost calibrated' AR I. 2. 3. 4. Time Slot 01
I

I~""tl I.:Place O"'~~ l3A ~ ''''''' Date l'JooJ 2. 3. 4.
•1

BaSI Station. Moster 51""0 ROloyll Frequencie.' Range "<10 141M-I. 'N' o<.#"&. Radio ?B'4.0 K~'t-III Pr. ~oRIi""'" 0 ~ 0 ALU# 031 RPU# one.. Client. Time' Commenced Slcured

· 2. "->lG ~Iur 0 ~ 0 II II 03" II II fJo q 21.d... I :t400

1
3

.
/oJ It a.1:/ <:.oc 13 A 0 ~ 0 .t .. OttO II II 04/.

4. 0 0 0 II II II II

·,

~ 0<.«.. d Jl,;, "" e ~ l: R,..-, OJFirst Cperotor: Boat: tE. =rr; Party No: ,S~I

.1 Second Operator: Area: 13~ss -a8~I!Y Country' Bv-.,;t.Jt <, 1'*

~'O\-\.,. 0'1 ~ .~. I. I AI'i\0c....6 II'i Party Chie':-B.. Client: Dote: riP".t5 84
1V-5"



OFFSHORE NAVIGATION, INC.
AreJo Daily Operations LOeJ

Breakdowns Boo'
(show times or.: details) 0

Bose Stn.
o

Other
o

Lone Count Error Yes 0 NOL:J
Does Error Effec' Surve!..y ....:Y..:.:..• .!::O::L..:.:N..:O....!O~

Cli.nts operating lim. Io.t by Argo N, \".

bile Serial Nos ALU: Ob' RPU: 0141
)bile Peropheral Serial No•. PbM-Cl,B---01"':J.

CDU: OoR SSB: c:."?c).,1. -- t""~1

n To ODe rot ion. Loa

0·1 L- I "'" (! c:. ... .qLl&-r. •
I. OLOf< F-..(', - I..~' 9~~ I.. I.-J G TN 10( II - :H.. l),R. • S. cc •.,., 0'''1[, (.SI', - L... " ,t."2.... L".,C!- ..,.t>4 IC.CI -,D'3 DI A,. /'J.E..

-il. IJ'3L. "~(I, - L~I' c.'3~ Lw. -r1oJIl,". 10 J l>'Ro S·w.
..l,e; '4~u 1-$(' , - L... t' '7- 0'3 L "-41: 'T").II( t.. - So D.R.. -"loW·

-oL I'i'~<; FS(' , - LsI' t'2.."l.. L'NG -rl'l KIl- "f I DI~ N E.
~ 1'154 ,:;~ (J , - L~ 8'11 L"'cr 11-1 I<. U • ,~ »,,~. "'~.

~I.tDil (..I,.J~ Cl4t),.J~ c;,

- ..

- .".

continue on back

~go lost calibrated: to R I. • I 'S 2. .()" 3. • O".L 4. Time Slot 0'

:e '8A ''1> \3", s, "" Date JolooJ ,.i""~ I. 2. 3. 4.

Bose Slation. Mo.'or Siavo Roloy II Frequencies: Range ll,2.0 .<0#,- LI. '}13 1oC,,'!. Radio i'BltO lCotl
~ p.,. SoA.~l-~ 0 IE 0 AW# 03 I RPU# nce.. Clients Time: Commenced secured

-rH~ NUT 0 IS 0 II II 0"37 II II (lOCI ~ ... - , Moo
~ NAQ..A c..oo~., 0 181 0 II II 040 II

II Ols'~

0 0 0 II II II II

--irst Operator: -iI. t40c.~A1\-'- Boat: go Me. J>c;llMdI -;Jf Party No: I S"'J..!

,cond Operator: Ana: 13.q!>s "'Bl"lfolN Country: Au!>71t4L..'

R. MO&.Loy ~.S.J. 7Al"'loc..o
~ ..

Jrty Chief: Client: Dote: NDII ~lt Pi
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OFFSHORE NAVIGATION, INC.
Argo Doily Operations Log

Breakdowns Baal
(show limes and details) 0

Base SIn.
o

Olher
o

Lane Counl Error
Does Error Effecl Survey

YII U "a 0
YII 0 No 0

,. .
bile serial Nos. ALU' 0'"''\ RPU: 01.4'

obit, Peripheral Serial Nos. Pi>/\o1 _Ol~ 1f,.,-:a.~

elienll operolin; time lost by Ar;o N I L

COU: ooit'

Lo
" To )oerOl,ons 00

~, ..... lfta....aJ.rt; .,.-...., ,(" lo - 'J , 0,,", R.... toJ IV - e..Bu: #Jo,C;G

,1 o t~" PJt', -L.S~ I' '} I. IAJr; ,NI<. &. - , 2- i:>,n.. ~ .4a. -TEIf"'41".,iCt> - elf". c:
~(1 04/0 (}.S.I WoRI~'",~ 0iV c:.Arltt..G

-~ OS5~ F,P" - L!oP '0 ':t> L IIV tr "rr-l'(" La - '?A b". '.G.

.;~ , Soc. ~p I - I.~P I~~~ ",..,0 "'-'''11(" 1.0 - 8 l).C2.. N.LJ.

-... 't$O A,p, - I.st'1I9"3 t..'NG ..,.,..,~ 1I - l ':l D,II... '-I.~.

" 1,'1.1. t=~P, - L~ l' «t 9"3 I.,,,,, G 'T).Io<. ... -~~ b.1t.. S. "" .

~(,(. U.DO F:'P, - Sf' 40(. t..,,,,,e T"'N .(. lL -"3S J),tZ. ~.r-..

- ..

- ....

conlinue on bock

~roo lasl colibroled' II R I. • IS 2. . oc. 3. • 0"'1.. 4. Tim. Slot 01

ce i3f"1~~ ellS' IV Dole /'1"., 11"" [Ii I. 2. 3. 4.

Ba.. Slolions Ma."r 51... R.'ay II Frequencies: Ron;••CrW ,<H~ LI. 11i3 KHz. Radio ?9"4Q I<"t- Pr 50~''''- 0 iii 0 031 RPU# ooL Clienls Tim.' Commenced securedALU#
~rlG NuT 0 aa 0 II II on II H nn9 2,L. '" OCOI 2,"'00

- '""'t tJ.1a ~o co 13 A 0 (jJ 0 It .. O!.Q ". H OL.L

0 0 0 II II II II

-'rsl Operolor: A. HoC! <i ., fL, Bo at: G·"" ~ D G a.."", oli :a: Party No: "~I

Icand Operator: Area: ::BASS J3,.,~, AI Country :A.!'-7lIl, LId

arly Chief: B. I"tOl-LOY Client: g.. S.I. / AMOc.o c; rl"001.: '-Ie" 1 14
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OFFSHORE NAVIGATION, INC.
Aroo Daily Operations LoO

Breakdown. Boat Ba.. Stn. Other laM Count Error V.. g No g
l,:(s~h~ow~tim=lS:.:a::.:n=-d.:::de:.:.ta::.:i.::ls~)--=O=-__...;O=- =O=--__~O~o.;,.n=__=E.:...:rr..:.o.:...rE=f.:...:f.;,.ec.:...:t...;S:..:u:.:..ry.:..:e:!.y V~e:..:.:...!=O No 0

\"... Client. operating time lost by Argo NfL.

bile Serial No.. ALU: O,"q RPU: 04'
,bile Peripheral Serial No.. PDM #Ol'a .rOOJ...

COU: 009 SSB: c.r"-tc. '# 0-"'_

1

m To Ooeratlon. lOQ

>OJ DoSi. ,"Plot)'" _ L.~p "i'~ L,,,,,s ~N" t.-"35 !>,n., o.J. e.
~2 0'360 F"P J - L'!> P b~"" &" ....... 10 """'1<.4 - 3-rAJ [),A.. ~.W.

10 L'NO "1"",.. t<.a.-~I nSoR.ni:l fZ>AJ R"'....,J~ - .IU~~&.J.., G "'-' r<.

.'JIJ In".l,~ c..~.\. Won."",...J ~ 0t0V I tJ !l 't"1tV"" G'AJT'll::

,q I "S".I,'" t=sP 1_ L~P~,,~ L'''-Lt: ~I~'"_At t J)IA. #oJ.E.

,,'" ''?II (. F~P, - L."aP '00"3 &"o.J. rN'4;,t..-lJ~ b.R s.w.
01 213~ ,...f, - L.~P ,:?",~ L • ..., e T').,J I< lao - 11~ 0, R.. .-J. E.

3112. 2.~ F~PI - Sf 3311' L,""t:. --r..... 1<.1I - S I D,A. !l.w.
-

-

..

continue an bock

~rga last calibrated: ~R I. • I~ 2. • Of. 3. • 0"1.. 4. Time Slot 0'
lce ~~U5 ~.q~• .u Date 1'40\1 (1rt4 3'4 I. 2. 3. 4.

Base Stations Meliler Siowl Rllay!l Frequencies: Range ""1..0 t<If~I. .113 J("lRadio 3':8'40 /C'''3,

Pr 50~&"'- 0 ~ 0 AUJ# 031 RPU# 00(_ Clients Time: Commenced Seeur~

-rHc. N\JT 0 aa 0 II H~ II II ooC) 2.L..\.. noO\ .1400

N"A.A COO!SA 0 OJ 0 10 II OtIC) H. II 04("•

0 0 0 II II 10 II

;irst Operator: A· Hot;IVlIl.I Boot: IE. M~DGR..MOTT :0= Party No: 152.1
;econd Operator: Area: '"BdS5 ~A~J J-.l Country:4VSTbu '<?

B. ~OL.,-oy (!;. s. I. I If ""oc....o
J.b'f\J

'arty Chief: Client: Oate : NMl t'y

~.S",
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OFFSHORE NAVIGATION, INC.
Argo Doily Operations Log

Breakdown, Boo'
(show 'imes and de!OlI,) 0

BaSI S'n.o O'hero Lone Coun' Error
Does Error Effec' Survey

Vel g Ne g
Vel 0 No 0

,. Clients operotino time lost by Aroo N , ("

obile Serial Nos. ALU· Ob' RPU: o&.,
obile Peripheral Serial Nos. PO"" -OI1~ ..... OlL..,.

COU:

L)m To ODe ratIons 00

~, n~II..l s~ ~~" - L"!>P I CIl+~ Lo,....,e T"N ,<.L. - 5 I O,R.. S.W.

~()' Ii'\."'.l ~" _ loS' , -:,:, I.t L'NG TA.I"~ - 5'5 DI1~. "'. G..
;5(, ,I,,C4 fsl', - L~""4 L.,.v • -r;.., 14(, - Lt _ ,I. S.I!! • -r-.AM,•..lAT,.... _ "'0'" r _

," I. ''''30 ,-: ... r, - L... r S~t.. &. ",,"G T~""· -,~ i>,1t... S.~.

)'l." 1"00 FSP J -5~ "" L '/-.I er -r/oJ K14 _ I0 D,A... N. W.
-

-

,

....

con'inue on bock

~roo los' coli bro'ed: II R I. • IS" 2. .Of. 3. 'O?, 4. Time Slot 0'
Jee i3A~" ~ASp.J Dote tIIO\! I~Ttl f4 I. 2. 3. 4.

Bose Stations Molt" S""'. R.loy /I Frequencies: Ronoe ,62.0 ,'<'IZLI.I'Y"!3 f<"~ Radio nt.o I<l1r
Por SoA. GLL 0 III 0 ALU# 031 RPU# --, Clients Time: Commenced securt~

. -n..te: ,...~,.. 0 ISiI' 0 II II 0;53 II II ooq 1...L"'- 000 I 2.40D
N~t{~Cool5A 0 Q) 0 .. II 0l.lQ II II OM.>.

0 0 0 II II II II

'irs' Opero'or: -.8. Hoc;C,..q R-, Boot: i£. fJ\ c. DEP-_oTr :::c::. Party No: , 5"~ (
;econd Operotor: Area: AI'9S'i i3~S\N Country:~~<'I~

'or'y Chief: R. t"IOLLOY Client: Cr. S . I. I a"" oc.o Oo'e: NcoJ 't1Tt'8rJ
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OFFSHORE NAVIGATION, INC.
Argo Doily Operations Log

y" U No 0
YIS 0 No 0

Bose Stn. Other Lane Count Error
DODoes Error Effect Survey

-'-....::....-...:..:.--"'--_.:...::..::.~-.:..:.~~

Breakdowns Boot
(show times and details) 0

Clienll operating time Ios1 by Argo N I c.....
vbile Serial Nos. ALU: O~C\ RPU: O~ I

"bile Peri pherol SerlO I No•. (1:),., -(I,B ...O").':l

COU: Onrc SSB: c:.r\) -,e.. ~ 03"

am To ODerotion. Loa

--:>\ ()(>5~ ~r I\q'-.- I..sP '45'- L'IVQ -r,..J1<'&f - 10 b,Ro AJ.W.
c...loc.~ .. ~!lP I - L.~ P 4>O~ L'NG -rN.<C. ... -t, D.n. N.€'.

"~ll Ot..£.9l. ,"S r I ~ L ~ C- S-~ '-...,,. "Tjl.I ... Lt - '\. 1>, ~ #oI.u. -rtfA.M.""..T~ - "'0' ,,(0"

11 I..IAJ« "THlC La ~3. A 13"A.0El:> ~4J p.",,", ,oj - ~~,$€

I C;'2 II C;, F~P I - L.~" ~4ll.~ ..., ..... 01:. """"U<'~ - "l-A DIA,~.G
,~ I~O'5 r-,P, _ ,-,p (,~"3 L. '''IC "-o.J I(. to _ b DIR.. N.tJ,

1~~ .,'t. P&P, - L.~~ "'3 L.."" t: ""'1'J I< c. - "'3 \ ».'"' s. t.-J .
-,~\ 1'J."3t) r-~~, - ur 14~ L.''''G -r"'I<~ - II. D, Po. ~. E.

t.t,oo t!>AI "-'IVC c:..H ......,~r;

-

conlinue on bock

',rgo losl coli broted : fiR I. ..~ 2. • Oc. 3. '0"1- 4. Time Slot E...L-
Jce .SA 5'3 15A<; ...... Dale J.loll r'f.....6".!L1. 2. 3. 4.

Bose Stolion. Molle. Siowo ROI.,II Frequencies: Range .E,U>l<HtLI.I'H3 Kif!.. Radio 1t40'44J,

PT. SO~<=L.~ 0 8 0 ALU#~ RPU# 00(. Clients Time: Commenced Secured

~.--rHG tJ0T 0 1m 0 II II 033 II II 009 '-.4,", DOOI "l.~Oo

. NAM c..oO"'aA 0 lSI 0 .t n 040 II II 04b
0 0 0 II II II II

·irsl OperOlor: f.l. J./ C?4CC"" __-r Boot: G. MCl.pGlY'\O"TT ~ ParlyNo:~
,econd Operolor: Aria: "ans "6~~I1'-! Country;RIl11MW
'orly Chief: R. t-I\OLLg'1 Cllenl: G.S.I. /A,.."oc..o 0011 : .#Jot) lS 8"lt
- ...
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OFFSHORE NAVIGATION, INC.
Argo Doily Operations log

Breakdowns Boot Bose Stn. Other Lon. Count Error Vu g NO 6J
(show times and details) 0 0 0 Does Error Effect Survey VuO NoD

1

I . Clientl operating tim. lost by Argo NIL

Mobile Serio I Nos. ALU: ObC) RPU: Oul COU: ODS' SSB: CT"U -It:. ""'0"3'=-

I Mobil. Peripheral S.rlal NOl. PD~-o 18 ~'l."" AWr(\-Il.. *"00' AO"'-O~A -f'#: ot"I

Lt·o~rom To JDera lonl 00

Il)eO 1 ON L'IYlE Q.~AN~~

OO,~ 0t.L)q F5() 1- LS {' S"f" "',"'~ -:-",,( 4 - 1~ B p,~ N.W.
IOUll.. 01"'1. r;o.r- _L<\" L.,O< L lIVe -rAil(, L.. - tL.. /It f',ll ~.t:. - c.J ta",-rwC!t...

1"""1 19"1'2. ,yo....._.uc.. -r• ....,,,~~ ;,.., ..... 'P •• w,nf c.~a.. r:a ",oJ'"r

, ... '1. IO~ Ell' , ....e.-, LJlI. ,oJ C!.Aftl (..G

l.._L I!"J.j t' t:AJ _ .....,...... 11:"."'- '&"'~Po .....r
%11 .. 1"5~ l14L.eu...... 'D ~ III b",J6w P.A..r- - l>4-r- bJ2"P

I:ne.. I!-LlO( t::1"4 ~"'T. r-.,.., P__~PG ....-r-

I
-'-

I
-L

1 v

I
continue on bock

1Argo lost calibrated: ~R I. . IS 2. '0<- 3. ·o~ 4. Time Slot 01

'lace 156~'> aA~11o-l Dote Npll ritt' (~1. 2. 3. 4.

11. Base StatiDnl Mo.'er Sla¥e Re,oyll Frequenciel: Rang. "2.01<llr.. LI.Ilt31<s Radio 98t1O I(u~

Pr. SO"eU. 0 12 0 ALU# 03! RPU# N}(.. Clientl Tim.: Convnenced secured

2. -rtf c; M)" 0 jg 0 II II 03~ II II 009 ~h OOO! ~400

13. NAIVI C.OQ~A 0 iii 0 II It 040 II II 01&1..

4. 0 0 0 II II II II

1 First Operator: !'t. UR6tse,n..... Boot: G. ~&04" M0Tr ?F Porty No: 1!iCJ. ,
Second Op. rotor: Area: .-:J3A~s B"'&IA./ Country: fkJ~TlIt4(.1"

I Party Chief:_B. I"(OC.LOY Client: ~.~., . /1t~O<Q Oot.: lJ•., 11 8"11

1
I



OFFSHORE NAVIGATION, INC.
Argo Daily Operations Log

Ltlo

Breakdowns Boot BaSI Stn. Other Lone Count Error Vu L:! NO ~
(show times and details) 0 0 0 Does Error Effect Survey Vu 0 No 0

. Client. operating time lost by Argo NIL

Mobile Striol Nos. ALU: O{.,q RPU: 04 \ COU: OO'l' SSB: C-Tu-d.. .M:-o"!. c..
I Mobile Peripheral Serial No•. t'nM -O,B """'O'),.":J. A...,,,,, -Ib Fooq Ao",,-o9~ #' ~II

r-From To Ipera on. 00
I _oj ~...-r~ FoA. P~P.~...-r-

.J01~" ~1.11t 13 "'.,..... L..1 ~ c.~~~.A.J~ '§"'~6"'" TI!> ....... - Alt).
!~1.I. S..."'G ..\.." ~C)~.... , ~# rJIJT. ~D!l.C).."

. aIL :: /l9S.C)~..
~ mJ,1. o.~c r-AJ I(• ..n-o ~... I'IlD~P~-

"nl ,o,c; L. I:J oJ I IVe. C.t'\Bt-G

I/La CII
•

Lo,N. 1~14'" -":11''-'30 /=,p, - L" (' "-'2.1 D,ll Nt: "'&~'AJ"T1ri) - '#J'~"rYJ,

,~ It~"'1 ,..~P, - L.~ P II~~ L I "'~ TNIt. ... -~'.l~ n.R.. N.G.
19"1 9.1" Fsf', - L.SP " ~S &o'IVe; , .... 1<4-19 VIA. ~.w.

L

I ""00 OAJ '-IA/~ c. ... ANt, t:
f-I

i
f-J

~ ....

~ continue on back
I ..~ . DC. 'O~ 01Argo lost calibrated: II R I. 2. 3. 4. Time Slot
Lc

Place 1!A~'!Io '8A~1 N Dote No\! IT"'" IlCt I. 2. 3. 4.

L-
Bon Station. Malter SIo¥I Rllayll Frequencies: Range "UlI<ofL LI.'lf} 1<.4~ Radio =131.0 t<w~

I. PT. S oRG'-\- 0 151 0 ALU# 03\ RPU# ~t.. Client. Time: Commenced Stcured

2. 1'"rfG NUl 0 iii 0 II II 033 II II oo~ ll'" Don, l,uoo

r 3. N~A.A c.oo~f.\ 0 D§ 0 .. II 0140 II II o~b

4. 0 0 0 II II II II

.!-'- First Operator: A· No~(,... n....7 Boot: G. ,.,~ Dr=a..Nto-r.- ~ Party No:~
Second Operator: Area: :6ItS~ 15A~IN Country:81l~~1.14

Party Chief: R.l""lOI..LOY Client: ~.'l.1. I ,Q ""0 c..o Oate: NooJ~:'h



-..,
{

OFFSHORE NAVIGATION, INC.
Argo Doily Operations Log

Breakdowns Boot
(show times and details) 0

Bose Stn. Other Lone Count rror
DODoes Error Effect Survey

Vn
Vna

Clients operatino time Io,t by Aroo N'L

Mobile Serial Nos. AW' 0'-' RPU' 04
Mobile Peri pheral Serlo I Nos. POM - 0,3 ..#""0'2.:

COU' 00 g-
~~M-Ib ~oo

SSB' <::TO -110 ~o3l.

LFrom To Ooerat ons 00

10o,"" ~,N~ c.t-I"'AJtr~

CtJ"-() o"!>if" r-~p, - '-~( ,o~"!> .. , .... (; -r"/V'(,la-"I b,n.. N.ta
In."t. Olt~1 F')(' , - Lsr '014 L,NG ..,..'" IC. t.. - ?;!> i), P., "lo. W.

'- C.OU ... 0011' ""dr ~htJ ~ O,L. .... Oot' • IJ ;-,,11_,~-"/"T'

I 1"4,J .. ,- c..14 ....~ ,1Vt:- ,., " .. TD f}.... ""1"""b -r-~$-;-

I'DOC '1."L r-"f" I - L'$" tlt.-:r,. LIN G -r"-J IC Lt - ~ ':I b,R,. No C:.

'352 I~St.. F\ P, - l!of' 1'1.8"5 I- /IV r.. -r"N i<l.J. --rq i> ,R SoW 0

',q,Lt 1't.U. ''"'SP, - L~" IDl.a"\ L ,"-J" TIJ K.l.J. - 8'5 b. n.. !-JoG
1~~{. t 4011 F ... P, - s? I~ , L, IU ~ TN '<"t.a - " D,lZ.. S.W.

I

I,

I
I ...
,,

continue on bock

I Argo lost calibrated' AR I. • IS 2. • () Co 3. • O"l- 4. Time Slot 01

Place nAS~ "6A~'N Dote No" I"?-TO" t4 I. 2. 3. 4.

I Bose Stations Mo"" Slav. R.lay!l Frequencies' Ranoe 1(,'=0 l't"l.\.. 1.'11'3 I<.l~ Radio "li40 t<:Ht.

I._Pc 30 ll.c:iy" a 181 a ALlJ # 031 RPU# 00l.. Clients Time' Commenced Secured

1 2. -rrl~ Nvr a 18 a II II 033 II
II 00' ':l4 '" 000/ ~t.aOA

3. NAfZ.R c:.oo'aA a ~ a II " 040 II
II 01.4"

,4. a a a II II II II

.I First Operator: A 0 HDtnrdll..( Boot: eo M eo 1> GA.M6I ~ Party No: '52. 1
Second Operator: Area: 13"'..... "8~~'N Country :ALlSTJItAL!'t

.I Party Chief: ~o MOLLOU 4. s. I. I 14 1"1 c:> c..o fT
Client: Date:~•

V-S"'
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OFFSHORE NAVIGATION, INC.
Argo Daily Operations Log

Breakdowns Baat
(shaw limes and details) 0

Base SIn.
o

Olher
o

Lane Count Error
Does Error Effecl Survey

Yea U No g
Yea 0 NoD

Clienll operating time lost by Argo rJr L.

Mobile Serial Nos. AW: C"q RPU: 0 ... I
Mobile Peripheral S.rlal Nos. ?4)M- 0'6 "1=F0".l'1

L°From To ,oerallons 00

1- (')'..~I !>r'll'l. - L.S p 954 I.."" .. -rN'~lo -" n,R., ~.LJ.

0110'" 054..,. "~r I - L..",p S-~"3 &"''''G -r).l1~L, - 9"3 0, ... "".r:
A" 'ODI f'sf I - LSr 903'3 1..,,,,,; T"l-tlC.~ -'5 i),A. 'S .l..J

IItcs ,'3, "2- ,:,P, - LSt=' 5t.~ L'Nr; -r""<L-9~ l>r~ N·r:..
'I,3'i '730 (:31', - 1..,>1' , 13 L'~G """'<4- 99 j)tn. S.W.
'9/9 ~DJD Fsl' , - L"~ ~t"~ I."v r: TN/(4 - s-, D,It AJ. LJ.
~a2:1 12'-\4t F'P, - Ls~ '2..t.. ,-,,.,,; """'1<(, - ~S D,R,. "'.~. -rtia....,.;.../f.'.:/ -<'A 6t..t::

un ~..oo Dr ~ I . t.Jo~'<"""'+- ~ e.."'Sc...G

f<'

continue on bock

Argo lost calibrated: 11 R I. • , S" 2. ·0(. 3. ·o~ 4. Time Slot 01

Placea.. ,~ "8AS,~ Dote Not! I'1™f!L I. 2. 3. 4.
Bose Stations Mo,'er SICI'Ie Relay II Frequenci.s: Range ,"~lCfl:t. LI.ll1'3 1<& Radio 1140 ,£.tIz.

LJ'r: 9oR<:L.,- 0 Ii1 0 AW# 031 RPU# coG. Clients Time: Commenced Secured

2. -r"~G Nt.n- 0 IS 0 II II 033 II II 00' 2.4 L.. 000' <;l4tJo

3. N~~~oo~A 0 ~ 0 .. II 040 II II ot,4
4. 0 0 0 II II II II

First Operator: R. HOC;GrAD..:i Boat: EO. M c. i:) ER.MOTr-.rr= Party No: ISo.:a.I
Second Operator: Ar.a: -a.., 5-!o "31"1 S' ~ COIlntry:6J)SNl4L, .q

R. Mo<..c...0Y 9;."S.' ./t41"\Oc.o 2.....
Party Chief: Cllenl: Dot.: 1)E,C!.. i'4

N-S-'
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OFFSHORE NAVIGATION, INC.
Argo Doily Operations Log

f111----------------1
I

,
Client. operating time lost by Argo NIL

Mobile Serial Nos. ALU' () t"e, RPU: o t" I CoU: o ILJ SSB: <.T\J'lb ... ,...,~(,

Mobile Peri pherol Serial No•. PO,., .OH~· o~~ At.JI"\ -It" --00" liD,., ·C·'JA #" o It' I

From To Ollerotlon. Loa

I~... 04, c. G . <:. ,. WoRK IIV~ ON C,A R t.E'

OI.lJ~ 'o1Q F'$P, , l!.l' Il• .,..., '-"...Jr:. -rN I(. u - ~~A CIA. N·G.

1/110 We:.4TH r&A.. n e~Jlt, D.c.A"T, £.ft'. "'.~, V"I' TTAJ'_ 0"" tJ~THt:D

,~.. 110,., Cc ~.r '"-'-/1..,,, , ul'. e..J ro ..I! ...r-.

~4Q:: U.q. T,W e. t!)AJ ._"'~.. T>-f &-Il.

-

I

- ....

•
, continue on bock

J Argo lost calibrated: ~R I. '1 S 2. ·Oe:. 3. ·o~ 4. Time Slot 01

Place lASS '\3RSIN Dote Nt,,' ,." Ttl 8 it I. 2. 3. 4.

BaSI Station. Master Slave Rela,lI Frequencie.: Range '6'-0 1lH"l. LI. , U3 ~II'Z. Radio X1Jl,O '<'H~

I I. r,... SoRcaa..~ 0 lSI 0 ALU# 031 RPU# ~t... Clienll Time' Commenced secured

'J 2. fHG Nyr 0 DlI 0 II II 033 II II 00' 9.lll.. ("')001 ,"UOD

, 3. '" '" RA COO~" 0 1M 0 II II ClJO II II . 041.

j 1 4 . 0 0 0 II II II II

First Operator: A. WoH·dR.' Boot: t£.Mc:..OC:R.Mo,i ;U Party No: 1~'2.1

Second Operator: Area: 13"'~S OI"lSIIJ country:~iJParty Chief: g. M Ol..l..oY Client: Coo· !!J .I. / jIf fV\ 0<.0 Dote: O~c..' 1Ct

I Breakdowns Boot Bose Stn. Other Lone Count Error VII
(show times and details) 0 DODoes Error Effect Survey Ves 0

N-S',



I
.....L J,;

r

OFFSHORE NAV/GAT/ON,/NC.
Argo Doily Operations Log

I

Breakdowns Baat
(show times and details) 0

Base Stn. Other Lone Count Error
DODoes Error Effect Survey

Ve. U No g
rna NoD

Clients operating time lost by Argo Aft LI
Mobile Serial Nos. ALU: Ob' RPU: 0 l.Il CDU: 0 I~ SSB: c.n) -It.. ~O~{

I Mobile Peripheral Serial No•. PD""-OII31'fk"~~ I/~JoI\-lfo~oo9

From To Ooeratlon. Loa

ItJ-.. to.. \ A • .,.,,.,J t. A£. , ..,~.n~&n

'(Jf{9; ALoft F'5P I - L..... ,. 10 S'2.. '-liVe:: -rNK.4 -4(" ;:p,n- "3.E..

1l'7~.It~ 1CJ.I14 P,ff - t..~1' 1C:.I~ I.IIVG TNI<c.. -11"1 VIR. N· U.
1146&. .'it.C; F!> f 1 - L,.,f 1'39'3 L.,"'tf TN/(" - 3<;t b,R, ~. e.
1110 1315 ~.c;..I. W"'~'~/.vC_ OA' to oA~Lr-

I
t«oo 1-1619 D,,..Iii Ft>~ LIlJrF --nvI(t.. - "-l- a

r
I,

,
l

I ...

I
continue on back

I Argo last calibrated: ~R I. ., S 2. . 0'- 3. '02- 4. Time Slot O.-Place :BA~!I 13"'5"..1 Date No"'~ VI, /.. 2. 3. 4.

I I.
Base Station. Mo..., Slew, R'layll FreqUlnci..: Range 1l.2..0 l(tI't Lt. ,n, ,(lI'l. Radio 1"'0 Ion.
('.,- SoR.~~ a fi a AUJ # 031 RPU# OaC:. Client. Time: Commenced Secured

J 2.
-'-f/6 tllJ, 0 181 a II II o;n II II ooq 1 •• k 0001 l.~oo

3. NAIUJc.()o'5~ 0 ~ 0 It It 040 II II 041-

4. 0 0 0 II II II II

1First Operator: -----A. t-I 0<:4=A 1\.:1 Boat: G. "" "'P~I!,""'~ -:0:: Party No: 151.1
Second Operator: Area: aliSS "~'H Count,,:~'TJC!l.. ,!t

I Party Chief: R .....\O'-~oy Client: g..~.1. I AMOC,O Dot.: bi' 4- g'",

IV-!"'
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OFFSHORE NAVIGATION, INC.
Argo Daily Operations Log

Breakdowns Baal
(show limes and details) 0

Base SIn.
o

Olher
o

Lane Count Error
Does Error Effect Survey

Yea
VeaD

Clients operating time lost by Argo fIJ' L

Mobile Serial Nos. RPU: O~I CDU: 0' SSB:cnHl" ~O"3

Mobile Peripheral Serial Nos. p])"',-ol13'*""~ RoJM-'J. -tFooq ADM. -t:lqR .. O~,

From To Ooeralions Loa
f--I~I ,,'" L '''I tE C .,.q,..'t'r&

oO'3~ 0101 F~{' 92.1 - Lsf qT~ L''''E """'Coto - 2..<' {3 1) -a. N.V. ""T"C!'A.-.,...,...7jf 1) -''''5''-''''''''''
i-"~U,O Os,,-; l}.S .I. W oR..'4.',J~ c>IJ C-Aa<..G

P1~ otSQ" F'!Ir lr'~t _ L~P t'3b"i L I..., r.;; -r"'" ,~" - t.("c. '1>,2- "" ·W.
'OO'S "D~ ~.~ I WoR~ .,..,~ 0,.., c..qRLr.:.

''-it" I"'!~ (j I")p, - Lt. (" 2.':;S I..'AJII "-"'1<1. _ t.. 'l !},Il.. $".tJ "T?:A-,£ JAT41'\ _ <:&)1'./<;

I/,De; 'S5'J F,:/P, - L""P ~t", L'Nt:: TNI<to-&9R J),1l... S.W.
-

2o?..-:r, ~"'c;~ F~f', - LS(" SH... a..''''G 11'11<." -r~ D. R.. IV.{;

1..1100 1... '" c: C. t-4 0':/.., C:'t:

I

I

~

I

I continue on back

Argo last calibrated: II R I. '1 C; 2. ·01. 3. '01- 4. Time Slot 01

Place ~AS~ '6A~I'" Date NCfII ,.r' 9"" I. 2. 3. 4.
•

Mallet Slav, R'IOY~ Frequencie.: Range lao K~"[. L I.n'!3 1(.,... Radio ?W40 '<..". Bp." Stations

I. 1': 5oA.et..L D ~ D AUJ # 031 RPU# ooc. Clients Time: Commenced secured

2. -r"t-4(;: NUT' 0 g D II II Q"'" II II ooq ~'" 0001 'luD~
~

. 3 . NAM c.ootl4 0 18" D II .. O~o II II 04 L.
4. D 0 0 II II II II

I
r

B. HDftt!rttll.:r Boot: e. ..... ~Dc;:a.Morr -p:= Party No: IS""-IFirst Operator:
Second Operotor: Area: OJ9"~ '84501"" Country:~

j... Parly Chief: (l.. "" ot...«..Ov Client: G.".\. IAMO<"Q Dote: b.c. S ~•
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OFFSHORE NAVIGATION, INC.
Argo Doily Operations Log

..

Breakdowns Boot Bose Stn. Other Lone Count Error Veau No g
(show times and details) 0 0 0 Does Error Effect Survey Veao NoD

.
Clients operating time lost by Argo "ilL

Mobile Serial Nos. ALU: 0(.4:\ RPU: Oll t COU: OILa SSB:C.:nJ-Ib ~O"L

I Mobile Peripheral Serial Nos. POj'(_OlB~O~":J IItJM- 1& :lFCbQ RDt'4 -D'iA ~O8"1

From To Operations LOQ
-- 1"...-., 01\/ LIM/! t".. w'"N L:-t::

OO/,,{. Oltol ,:~p 114D -L~r ,tI'1.-:>. LINC-,-A/t{4-"1Si3 014.. IoJ.C:.

- I.... Al3oA.~::> L,,,, fA 77o./li.r.-1..-:3. 0""' R"JN ,u - ~~LG ND'So G

10kJ" C~lJO ':<t,P 1_ 4'1' 5l.':t l/lvGTNK.,. -3.- ~IA... f'J.w.
O'1J It.LuJ t="P , - t. ...~111./. ~/"'~ 1}/~-4D 1:>,12 ,.,. c..J.

.In'1. ,'D 1 FSt', - L'$ r Sc.l." J..'f'lE ''''1<11_1 1> 'R.. S.W.
fn.... l '-\0 I F:,( I - l..'\f I.S~ J..INli- "7i.../I<tJ. - ~ v, lI.. ~. ~ • 1"'£,"- J"Inn - IA./S rc" •

~C.Db 0"'" Co' Ac.L.C=

I
I

....

I

conti nue on bock

Argo lost calibrated: bR I. . 1$ 2. ·Oc. 3 . ·O~ 4. Time Slot 0'

Place _BASS "i5AS,1J Dot. Woi Iln• "4 I. 2. 3. 4.

Bose Stations M.lter 51... Rtloyl/ Frequencies: Rang. ,<.'-OKI4~ LI.I~l-3 Ii~l.. Rodi07(4D l<Ne..
j

I. Pt'. ~O~LC.. 0 IilI 0 AUJ# 031 RPU# "OL Clients Tim.: Commenc.d secured

2. "'-t4C": Nor 0 lEI 0 " " 033 " " (lO' <i.ll\.... IDoo 1 ~1I00

. 3 . rJA~ C.OO'eA 0 18 0 .. II 040 " " t> t.I Lj
4. 0 0 0 " " " "I

First Operator: A· l!ottCrltlL-r- Boot: p. M <'1:>c::A1"''Q!L -u; Party No: ,1O':L'
Second Op.rator: Ar.a: 15~~$ "13~$ , "'" Country:,8",rAAL' 4

r Party Chief: Q. M I:' 1..l..c>Y' CII.nt: <;.5.1. 1,q."O<:,o ~Tt"Oat.: j)8;- ~

N- :r,
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OFFSHORE NAVIGATION, INC.
Ar~o Daily Operations Lo~

Y..
Y··O

Breakdowns Boot BaSI Stn. Other Lon. Count Error
l (show times and details) 0 DODoes Error Effect Survey

Iil---------------------l
I L.

SSB 'C.TV·'
A

Client. operating tim. lost by Argo

RPU: 0 I

~ 1-1""
~ IMobile Serial Nos. ALU' 0""

I SIN ~Mobile Peri phera erlo 0 •. ~1"\'OIB O~:=I J'\.' oeq D",-oql"l-O~'

From To Ooerotions Loa

- I~I ~OJ ,. • R..c. c...e:
OO'~ 0'13(, .::,,,.;, S _LSC' Il.. 0'3 L.>-Jl: ,"').•.11(, II -~ A i> I j:l. !'J.E.
01.1.1. I,,~,":\ ;:~PI - LsP '4." LING -r"'1(4 - S" b,Jt,. s.LJ·-I 103DI/~q F~i , - L~P Illll", l..,rJG ',.JK4 - 1 1> ,Il... ,.J.E·
,I.,"" 2011. FSP, - Lsf 1(,34 L INr& -r",~-9 I>/A. s. LJ.

-,
'1Il1l :1~o ~sP I - ~p 7tJ 1 J.. rAlG -nv~ -., blR.. 1J. E.

f-

f-

-

~ continue on bock

1 Argo lost calibrated: AR I. • IS 2. ·0'" 3. ·O~ 4 . Time Siol 0'
Place :aA~ ~Af>IAI

:Ttl
Oat. Noll l'l 81t I. 2. 3. 4.

"
Base Station. Mattei Slavo Roloyll Frequencie., Rang. ItzUl /(I#~ L I .•rl'3 "04 ~Radio r8'40 KHz.

I. Pr. ~ 0 Rt:L..L 0 ~ 0 ALU# 0)1 RPU# no," Clientl Tim.: Commenced secured

2. -r-I'lG Nvr 0 C!lI 0 II II 0'3"3 II II OOq ~~L... enOl l<.no

tl 3. NA RAC-oot5A 0 !XI 0 It It OliO II II nlJ&'

4. 0 0 0 II II II II

1 First Operator: 1/. J{otsCcM'T' Boat: e. M"'Dl:~oTr)I. Party No: 1'Ii~ I

Second Operator: Area: "6"'~'S -aA "50 • "-.l Country :9111 ntALI"

R. ""oLLOy CII.nt: ~. s. I. /A~Cc.o ",-
Party Chief: Dot. : j)~ ~ Kit
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OFFSHORE NAVIGATION, INC.
Argo Doily Operations Log

Breakdowns Baal
(show limes and details) 0

Base SIn. Olher Lone Counl Error
DODoes Error Effecl Survey

Yn U No 0
Yno NoD

Clienll operoling lime lost by Argo NIL

Mobile Serial Nos. ALU: 061 RPU: 04' CDU: 0' ~

Mobile Peripheral Serial Nos. PDM.-o'8~:t RiJM-'b ~ooq

LFrom To Ooerol ons 00

O~J - !"f'4~9... - t..SPIl.l~C; L.,,,,r- -r..J/(u - " blR.. JJ. t:=.

'.,...< IOHt F~r , _ LS~ ,31S L..uvr.. rNI(I.-"~~/1l.. S.t..>.
ott..; 1"3,1 p",~ , L S P 15S"!> LINr- -r-1tJ1<L,-15~"l... N.C;.

'''3C; 1"735 ~. S. I. WOA.I~I""'~ o-..J c-4lSL.l:-

'~2.':I 11:~'1. r-,.PI - hP ''3"""C; LI"U: """"U.L-'~ P," ~.I..I.
nit,. 1c.oo I:-:.f I - \ f' ";1t... lINt: 7A.!1La...- I~ V, It. .., .r-.

,

...

canIi nue on back

Argo lasl calibraled: AR I. . IS 2. .oeo 3. ·o~ 4. Tim. Slot 01

Place -SASS 'i5 A ~."-I Oat. No" '1.... 8'41. 2. 3. 4.

Base Slation. Mo.", 51"". R.layll Frequenci.s: Rang. "t.O !<ttl. Lt. li]3 I(HI:. Radio 18'40 ICH~

I. P,., '3 0 ~CiC...,,- 0 ~ 0 ALU# 03' RPU# oot.. Clienll Tim.: eonvnenced Secured

2. --f"""G NV"r 0 181 0 II II 033 II II ,Qo9 'iLJ l 000' l401"'l

3. NA~Ac..OO8,?, 0 IS 0 It .. 040 II II 04 t.
4. 0 0 0 II II II II

Firat Operalor: A· tlo (;.((.!'1~ Boat: CS • M c. 0 E AIJ\OTf' :If. Party No: 'S~I

Second Ope rotor: Area: '"BASS 't3ASI "-I Country: A",,,• .fC.t...

Porly Chief: R M~,-l..O~ Client: AnoC,.Q Dol.: D~c... S"'4g:4,
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OFFSHORE NAVIGATION, INC.
ArCJo Daily Operations Log

Breakdowns Boat
(shaw times and details) 0

Base SIn. Other Lan. Count Error
DODoes Error Effect Survey

Ve. 0 No g
VnO NoD

CIie nt. operating tim. last by Argo fl .•

Mobile Serial Nos. AW: O«.l:t RPU: 01.41 CDU: OIL

Mobil. Peripheral Serial No•. Pn/o<,_o'13 "*0'2...'1 f1/J~-'b*c09

L
I

From To Ooerat Ion. Loa

"'Ot,. O~IIL <;. P "?<; - Uflli+ "-,,,,,. .,-""1<. ... - 1q D.R.. N.r:.

oSS~ IcAe;" r-f. p , - I.~r 1"3~L ....,"' .. -r-"'.<. ... -1.1 Dill ".,...).
~tn" IS~.. ,';., f 1 - ,-~r ,oCOS '-'IV ,;. -rNI~"'_ .1"S l).~ pJr.

"'".. ,93£. FSf', - L. ~r. 1004 LING T).I 'u. - 2.c:. V,A.. S.L.)

1.JlrlJ "40 , PSr 1 - Si "1'5'1.. L ,..,r; -n.II<.L - 'fa D,n JoJ.I..)

,

continue on back

Argo last calibrated: t. R I. '1 S 2. ·0," 3. ·o".t. 4. Time Slot <!)!

Place 'BA,,, '\3~!>,.v Date 1400/ l":l7t-' t't.1. 2. 3. 4.

Base Station. Malter Slew. R.loyll Frequencie.: Rang. 11,9.0 !6tt.I. lru~ r<"z. Radio :zt4() "::H~

I. 1T. S.R.Gc..c.... 0 ~ 0 AW# 031 RPU# oo~ Client. Time: Commenced secured

2. -'-..,ci ,.j.V' 0 ~ 0 " " on " " 00" ~I. L 0001 '2.~oo

3. "lAlVlc:...oO'\)4 0 W 0 .. .. 040 " " ()4 fo

4. 0 0 0 " " " "
First Operator: -.B. tlo¥t09{l..,. Boat: ~. ,,,. c.Dc;lV-\o"TI =tt; Party No: I S-.:LI

Second Operator: Area: ~A.~ 13""$1 A.) Country:A"~~'"

Party Chief: 11... fVle~ ....oy CII.nt: =5.1. /AMOLO Dot.: .D«s. 1,..04 r4

N-$"'
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OFFSHORE NAVIGATION, INC.
Argo Daily Operations Log

I Breakdowns Boat Base Stn. Other Lane Count Error Yn U No g
(show time, and detail,) 0 0 0 Doe, Error Effect Survey YnO NoD

, Client. operatinll time Io,t by Arlla pJ, l

Mobile Serial No,. ALU' Ole., RPU: Ot" I CoU: 0, It SSB: C.T&J-I~-:tF03L

Mobile Peripheral Serial No•. Pn"",-oI6~O'2.~ R-w~-" -#=00' AT'lI"I-09A ~ 08'"1
f-,

From To Oneratlons Lon

O«J' «lOS ,r:1S~ -L.~t'-;tt"1 L.'IVE -;?J1(4-';\1o 1),4. IV.L.J. '-;~.N.nf - LJ....,N(!-i,

QIlO<; 1/4~ l..J ... r,AJt.. ~AI o"JlJ .. rU4 '"

""C; ~'1.C:; Co C; , L.'OA.I~, .. JI!. 0"-' r_AAL.C"

122.~ ~4oc a.J A 'r"Alr~ ~V \Ji!.<1TH r. p..,

I
I.1

•

r

-...

continue on back

J Argo last calibrated: t. R I. 'I~ 2. 'Ob 3. •OCJ.." 4. Time Slot 01

Place "'BA~5 'i3 A~I"'" Date Noll 11""' I"tt I. 2. 3. 4.

J I.
Base Station. M••'er Slave Relayll Frequencie.: Ranlle '~I<If1: LI.I?13 I<.ft. Radio ';'8lto 1<.4~

P-r Se~"L'= 0 Ii] 0 ALU# 031 RPU# Cel. Client. Time: Commenced secured

12
. "'-""c: "'VI 0 la1 0 II II 03~ II II E>o'l :4~" 0001 ~~oo

tJAP.Ac.ooBA 0 81 0 II .. o~o II II O~L3.,
4. 0 0 0 II II II II

First Operator: A. 1/04(;.'9 tz../ Boat: ~. M&..1?4D.,.'"'10n::P- Party No: I S"!1..1
Second Operator: Aria: 1JA ss 13A~IN Country:~;wt,qLlR

: J Party Chief: ~. t"\OI.LDV" <T. S·I. 7AMOCO ~ fiI
Client: Dotl: 10''4
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OFFSHORE NAVIGATION, INC.

Argo Doily Operations Log
Breakdowns Baat

I (shaw limes and details) 0_.
I

Base Stn.
o

Other
o

Lane Count Error
DaIS Error Effect Survey

YII [J No g
YIIO NoD

J Client. operating time lost by Argo (I/ I L

I Mobile Serial Nos. ALU: 01. q RPU: 0 l.r COU: n," SSB: Co'T\J-U:, -#0 03'-
I Mobile Peripheral Serial No•. PD". - o,~ 1't"O::t:1- II"J~-'b ~'-'U"7 I1lJNl-~ .trOg',

'I

I

From To Ooeration. Loa

10M' It. el Will ,TlAJ~ ~,.J w~"rH&Fl....

II.DI 1~9 c.", ·3&..6 ~6f1vtr 'B,4l¢..,er,., r -..." ~Il..l>

1,l.D' '/~o H~4j)1A/t.- ,-=e>Q.. J:>601o-vPDP..r-

If1j? If«O c.~s~,"""'4- Pr. So-'GL.I - " .. /I,.... -- "i'lA,\,or •••• ;.. Dr. CJ~",·

I I/V,'S P, ~e.&.C- z 1'9~·1. 'S t.JIIIl.Ae..oo 319 • ~:5 , . I'l" . -aIL : 1.6'2.'jf· L. .......
"DJ ,q,t ~••" .....t. It ~."'Eu.. _ "'.. fl.Ae..... IrA 'ilAS& "wI!- b,lZ.. ~"o

I ''1,l, fT SoAE"l- ,n8"·lal tJ.Me..a:>S4 c 1'3n'l'll :. 7>1t.. :: U."r. ~2..
I",t" "t,OD E>.J ~T& ;:-1>- l)r-.JDAJ Pe!>Ar

•
I

I

I
.".

I
I

continue on bock

I Argo lost calibrated: ti R I. . IS 2. ·Oc.. 3. ·o~ 4. Time Slot 01

Pla~e 1},q~S aASoJ Dote Not! 11""' 8.,. 2. 3. 4.
I Bose Station. Moato, Slowo ROfoyll Frequenci..: Range ,,1.0 KHc. L I.'U3 '<.-Ie. Radio 1'8"[, Q I<flz..

I. Pr ~OA.G L.L. 0 ~ 0 ALU# 031 RPU#~' Client. Time: Commenced Secured

1 2. -r-w~ NI./T 0 18 0 II II On II II t:>O~
H .. '"

000 , ~LJOO

3. N,Q~Ac..Qe:> BA 0 [llI 0 n " 040 II
II O~"

14. 0 0 0 II II II II

Fi 1St Operator: --'1. "'oCr(,.A Il..'- Boot: e. Mc"L) ILR.,..,cTf"g Party No: /5'4./
j Second Operot~: Area: 13,fSS t3A~'N Country Jll'Srffl,,9

Party Chief: • f'i1 0'-L~ V Client: ~. $. /. /~Mq4? Oate: Q~ 1,7)'8'4
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OFFSHORE NAVIGATION, INC.
Argo Daily Operations Log

Breakdown. Boot
(show limes and details) 0

Ba.. SIn. Olh.r loRI Count Error
DODoes Error Eff.ct Surv.y

v•• arrorr
Vno NoD

Cli.nt. operating tim. Io.t by Argo Allc-

40bile S.riol Nos. AW' 0," 9 RPU: 0 ~ I CDU: 0 Ie... SSB: CTlJ-tC. 1'f'"o~ b
~obil. P. ri ph .raI S. rIa I No.. P0It'I- Q t i5,-.JtF-,-.::.~-,-="l,--~AW==-,..,---"I.:b_.w.=:~o~o~"_--,A~l>::..:ML-=.!O~',:,,:"=--_~-.!.O~8'~IL-

am To Ooerallon. Loa

",... l ""-D lEu Rov"': Foa.. bcvOloJPe.....,--

lDD 1&.10 c~'-' C1..~ ",AIc: t; q ~t")'PL.., .OJ J)6JC/OJ Po.....

"0 y~~l9lc ..:. DG"ooJP_r - C.v~Jnf ~iC. ~s~~r JIl~F4

I
'f40t> t$ AltU>o.J~ r-oA.. Ptt.o,Pdc.:r AR..sq

I

....

continue on bock

.Aroo lasl colibral.d: ~R I. • I~ 2. ·O<a 3 . ·O~ 4. Tim. Slot 01

lace '5A~~ ~""1V Dot. ,,",0.1 11"'iii I. 2. 3. 4.

Ban Station. Mo.... s..... RI.",n Frequenci..: Rang. ''''Ul l(>f~ L I .Ill} I<u~ Radio 11t40 /{H ~

I. Pr ~oAe ..,- 0 ~ 0 AWN 031 RPU# DO' Client. Tim.: Commenc.d Secured

~. "-rl~ NU' 0 18 0 II M 03~ M M LJnq 2la"- DDC} I 2...00

~s. NMl,ACool$A 0 a 0 M II 040 M N 01.1.

I. 0 0 0 II II M II

'Firat Operolor: --'1. .-1D(f 4-1 a..;;- Boot: e. M~i:)ElVwlo" ;IC Party No: 15':1..1
,econd Op.nltor; Aria: '3,4ss. :BAsIN CountryJ}hT!Ac.lA

4.S.1.. / A}o'\'?r9 --,'arty Chief: CII.nt; Oat.: D4'C. 11 If,
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OFFSHORE NAVIGATION, INC.

F

Breakdown. Boat
I show limn and details) 0

Argo Doily Operations Log
Bo.. Stn. Other Lone Count Error

o 0 DaIS Error Effect Survey
Ve. crrro-rr
Yllo NoD

Client. operotillQ time Io.t by Argo~

',labile Striol NoI. ALU: Oc.., RPU: 0 4 1 COU: 01 4
',labile Peripheral SerIal No•. f'~1"\ -01 e ---o~'} 11&.)",-'1:> .00'

SSB: eN-I'- .... 03t.

I

1-

Irom To ODerotlon. Lao

' ....1 011.0 is""/tDJ r/l ~olC.. PJlD)PCiC. r A~

!n.'JD n'l1b """ • TI A.lCr ~..J U E04",-l" 5t..

In 1"-4 .- ..... ttl.,.,IJ Ct- c...,(3t-G'

ISo, '''ll'l Fst' - L'!lr"' "l-~'1. &.,...,IS .,........ KL.-':s' P,a.. 101·6.
.H ,t!:L r,.,p, _ 4''''~ "'-"',t(b - A"!l o.1t. S.IJ. -'-sR..o,...,..nr -4 Ul'I)

ro:\'i sU.. F'" - Lo", 1-".. L '1'46 '-"II(&, - It'S A ~.R. S.W

lAIoo 0-.,) L,w~ c. ... "'AJ~C:;

.".

continue on bock

Argo lost colibroted: AR I. .,5 2. ·ot. 3. ·O"L. 4. Time Slot O.
lace i3As~ "f»A~ ''''' Dote "'.<1 '1- 9ft I. 2. 3. 4.

Bo.. Station. ....... Slow. II.loyll Frequencie.: Ronge 'lD'U> oe.... L I,I11' 1<>0.. Radio ~t40 oe..%.

I. p,. SO'UEc..L.. 0 iii 0 ALU# 031 RPU# 00," Client. TIme: Commenced Stcured

) ...y-Hc; NvT" 0 IS 0 II II D3!l II II 0"" 1...1.. k 000' ~c,OO

S. NA ItA Cooo 1>" 0 ~ 0 II .. 0140 II II nL.L

I. 0 0 0 II II II II

Fillt Operator: 11. "'0(( g.IfI.:, Boot: t$. M ~brj/c."",o7T" .-p::. Party No: '52,.'
3econd Operator: Area: --aA1~ 1SA~I ..., Country:9ca~A

'orty Chief:-B. ,",,0&. .. 0)" Client :4!{8!" C3 '"0
....

Dot.: Pic.. n 8t,
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OFFSHORE NAVIGATION, INC.

Argo Daily Operations Log
Breakdown. Boot Ba.. Stn. Other Lane Count Error

(show times and details) 0 DODoes Error Effect Survey

Client. operoting time lost

ALU: 0'"' RPUI 041 CDU' 014 SSB:,Pi '----iF--=~.L----'-':....::--=....:...::IL----===-..:
~Obi" Serio I Nos.

\labile Peripheral SerIal No•. O~\-OI3 dA'J A~-IL.--=,.,,,Q I1D

lom To ODe ration. Loa

'_1 bu l...toJ~ c. .....~.~~
)ne'J o.t"q - uP &,L'":I,. ....... 'I!' -r....I<Lo - ta q ~... -,-=, ,. , IJ .c:.
'11,(, tl42' p~t' I -c."rSa.~ L,wl!' TIoI.." - $~ ;).11.. .,s.t.J

''''''' 1&'~1 f&"f. - L~r "'OS~ L.AlG 'TNKft -SCI ~.A.. H.E.
'';S It,S F.. r. - L.c;.~ a., '3 L,,,,r. "TNK'" _ "If i),~ ..J.t..J.

r"" 1~t1. /=)(', - L<;I' lOIS I....... ,-,."c.ta -~'1 O.1a" !t. I. I.
I

It.OD t>,.., ........III! ~ ...AAJ4-4:
I

,

.

continue on bock

Timl

3

AR I. '1'5 2. ·Ot.. 3. 'Q~ 4. _....
Dot No" t~ t'14 I 2ace e

Ba.. Station. 1olo.1or s..... Ri1or!l Frequencie.: Range I !zit) ICa4a. L1.I1f3 '(lie. R

I.~. !loRe....... 0 ~ 0 AUJ# 03' RPU# ",." Client. Time: CoIM

2. -r""tfG 1·..hJr 0 5D 0 " II 03~ II II 00'1 .t"'" O(

3. NAlI.JIu)O~A 0 !if 0 II ". OlAO II II N.t-

~. 0 0 0 II " II II

I Argo lost calibrated:

h ORS" "5A~t"'"

J

)

IFirst Operator:._..:.a;.:..;,.._"'-=otffl==c:;R:.:Il~T...:-__ Boot: €. ",'")6-""'0-;; -:JX:
SeconclOperotor: Areo: ~4'~ -a<4~'""

tarty Chle': A. MI21..L07 CII.nt~YA"'IO(,.b

Po
Cou,

Dot,

t· 1"'
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OFFSHORE NAV/GAT/ON,/NC.
Argo Daily Operations Log

Breakdown. Boot
(shaw times and details) 0

Bolt Stn. Olher Lant COIlnt Erroro 0 Dati Error Eftec:t Survey
Ve. (JNO[J"
VIIo NoD

Client. o~roting time lost by Argo IJ· '-

SSB: CTv-'b It 034COU: 0 141------------------------------------
Mobile Seriol Nos. ALU: o"q RPU: 0 ~,

IMobile Peripherol Serial No•. "01""'-0' j5-.F0'1....

Lo=rom To loerot on. 00

oe_ 0,., &-"va C ~"AI~<&

~ 0/'0' r,,' , - ... ~,. «7i4 L 0'" r;; "T"lV,< c.. - c. '5 D"~ S·tJ.
~~, orl~ ;=..p I - L.S,. 9D~ L ''''IE ,1'/1( .. - 'J D,A. "". Ii0
0'15! "'U r'"1l P I - L<;,' S'D"3 L,"IG:. .... '(.1& - "I lloR., ~·W

1]$0 'e,.So FbI' , - v,t 'iT!. LI~G -r... I<. ... _ 5~ D.R., NoW.
lOS" !.'3li~ F,r. - L..".I r <i,S L'NG TN~L_ U boA. No LJ.

~~oll 0"-' L.uC c-,~ ........ o-c

c:onlinue on bock

Argo lost c:olibroted: 1I R I. • 1S 2. ·0," 3. '0"2.. 4. Time Slot 0'
'lace i3A oS!» 'l5ASI~ Dote JJo" '1"" % I. 2. 3. 4.

Bolt Stotione 110... Slow. ".Ioy" Frequtnc:it.: Range 'kID I{u~ LI.I113 t<.. J, Radio rl40 I(o-tC,

I. Pro So~ ...«- 0 lSI 0 ALU# o~' RPU# Dol Client. Time: Commtne:td Stc:urtd

2. "-rll; ""VI 0 5ir 0 " " 033 " "00' u.l, Qr7,., I 9 .... 00

3. t-I "I\1.A c.oo..,.,. 0 IS 0 .. II. OI.fO " II IH"~

4. 0 0 0 " " II "

Fir.t Operator: A. H04C;,qtt.-r Bootl £0 ,.,c..Pl!!BMo71 ;rr Party No: ,S2.,
Second Operator: Area: 13A~S 35195'''' COIlntr~::1A.\L.I.q

Party Chief: R . t"\ Ot..\.. 0 .., Client: 6.s,I. / A....oc.O Dote: D 'Y'fitt,

1
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OFFSHORE NAVIGATION, INC.
Argo Daily Operations Log

.

Breakdown. Boot
(shaw times and details) 0

Base Stn. Other Lan. Count Error
DODoes Error Eff.ct Survey

Ve. o-NOIT
Ve. 0 No 0

' C:I:::i.::n:::t.:...:o~pe:r::o:ti:no~ti:::m:e~1o:.:t~b~y~A:r~o.:o=~H~I~L==-
IMobile Serial No.. ALU: 0 e:, ,">__R_P_U_'-:O:::::....::li1.LI C_DU_'_O=-','-'I.I"'--__-..:.S.;;:..S.;;:..B_'-"C:...:T-"l.l"-•...:I:..:b:..-_-=::O"-"3='"

Mobil. Periph.rol Serial No•. PP,..- 0'0 ~O'-..,. AL.J,..t _ ,1."21:" 00' R1)f<l'0"l4. Dfq

LoFrom To IDerotlon. 00

OOn L .... CI' C ... 4",C,L;:

IOflt 0311., r-~~ LSGJ- L.S (' 'Ob t. &'.-.1 IE T .... t<. ... - 3li A D." N. LJ.
~j,L ... O~D' ,.::~p • - Lc.>r 'D'?-LI L.IWG .....,.,1<14 -1.4 D,A, 5.£.

oq~ 115'l p$t" , -LSI'" C,l£3 '-IIVIC " ..11<'11- t.t'R t>,1l... ..,.LJ·
13S? 'W~ r=~" I - L~r ,"!.'Z., I-I .... G '-""K", - 2.0 ~'I.. ~ ·E.

~O1 1.."1.1C F..r, - L!tr j'~~ L,,...,G ,..,.., t< to - .....'"to ».2... ",.W
23~ ,,1,(21) 15I'.,,.J~ , ...... t- c. AS c...:E o-..J "!>eA~

I

...

continue on bock

I Argo last calibrated' ~R I. . ,S 2. ·04 3. ·O~ 4. Time Slot 0'
'lace o"t, ~ T.3>~ 'S • ,., Date NOli l'l'rt'tt. I. 2. 3. 4.

]
Ba.. Stationa ........ Slawe Reloy /I Frequencies: Rano. 11:01.,0 IC'!tJ. L t. I?l3 I<"L Radio 311.Q UooJ...

I. for. S ......Ii ...~ 0 aa 0 AUJ# 0'31 RPU# 00(. Client. Time: Commenced secured

2. --r;, Ci NUT 0 iii 0 " II 033 " II CO, '!i. \.. 0001 "(,00
13. N4a.Ac.oot3A 0 IS 0 II It 0''0 II

II 0"''',
0 0 0 " " II "4.

1 Firat Operator: A. t-fc>c.c;.A'" Boat: ~. ,..,c-j?&IlMo"7t :rx=- Party No: ,S '-,

Second Operator: Area: "'f,"~S OA-S"'''' Country:A ~TIt.tLtA

j IParty Chief: 'S, ~Ieu...oy Client:~.S . I . / ..",o~ Dote: Pic... It-Iftt
,.1"
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OFFSHORE NAVIGATION, INC.
Argo Daily Operations Log

tlreakdawns Bool
(show limes and details) 0

Ba.. SIn. Olher La". Counl Error
DODoes Error Elf.cl Surv.y

VesONOU
Vno NoD

Clients op.raling lim. Iosl by Ari/a N'L
l\4obile Serial Nos, ALUI 0(,.<) RPU: 0 ~ ' C:..:D:..:U:..::_...:O~IL:4~_-:S::.:S::.:B::....!io:c..o!..T'\J=-~I(.~~~-=O:.:3::..{.::::.-_

.... obil. Periph.ral S.rlal Na'."O"'.OI~'" 0"1.'1 ~o.J.... -,,,~oo, Ai)",-O'J,q "'-08"/

rom To Oo.ralion. Loa

Ity; I n,,,£ ~p..oJC.. l.vC. IV C,.qQI.-r-

1"1>0 € Ai RL>o.Jr~ .="e;MI. 1>4'/010/P.,/L.-,-
,~u O't/7 PT Sc&eo.«.. _ .t ~ ,~ .. 51st; J..,Utf c-acss, .y(.- D. lZ.. 2"p

eo

"'01 Pr S<>CE.... ,.. Ittt· S"!o. ,;,.4A '" - .- - "'. 9 'l. .'. Rh ... '1(:,'22" 5 0
'01L '''1f' Pr ~.Ilr-LL - THr: wr ~4s r:. , ,,.)(; ~~~'4J~. :p,1i{ ~o

'03lJ I'r ~oR&~ c l.t."l. ':1 a T,..,{} 1/d. :a 51.T .%."2... . g/l. = II 96 '00..
'O4~ NG'I S4e..v Root: i'" .

IJt.n ,/,.10.. .,........ ~ ,4/ D&/"4/I'~

I

"

continue on back
0'

Aroo lasl colibraled: II R I. ., S 2, .ote 3. ·O"l,. 4. Tim. 5101 01
In,-e"64~> "i3A~I .., 001. No. I}....(" I. 2. 3. 4.

Base Slalion. Ma.'., Slow. R.loy" Fr.quenci••: Rang. 1~"t.O ~~ I.I'n:s «HTo. Radio 1M lUte..

\. ~. SolU.y" 0 C!:I 0 ALU# 031 RPU# 00(.. Clienl. Tim.: Commenced Secured

!. -1"""Ii iF rJc.>r 0 fiI 0 II .. 033 .. .. ooq ID\. L'5... 000' 10 La c:;

. NA '4ceo !3 A 0 18I 0 .. II 040 II II CJLt.

I. 0 0 0 II II II "

Firsl Operalor: -11. t-I044:"'ll.:' Bool: 1:'. I''lC.OIUl.."''ICrr -p: Parly No: IS"?.I

S.cond Operalor: Ar.a: ~ ... 'SS "B '"' S IN Country:ieJs~4U~

Parly enief: ~. 1"\ 0""""'0'/ t:.~.'. / """'O~O
7W

Cllenl: 001.: ~c.. 11 'btl

..l3

..J.

I -1"'
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