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Cruise Report
R/V CHAIN 107, 22 October - 10 November 1972

J. Gifford, Chief Scientist

CHAIN 107, a single-leg cruise, Woods Hole to Woods Hole, was

scheduled to perform the following work:

Buoy Work

1. Slope
(;- Check of near-bottom five-month moorings (Station 458,

459 and 460)

2. Site D
(a) Check of intern-diate five-nonth moorings (Stations 465

and 466)

3. Site D1
'a) Check of five-nob,/-5 near-bottor ooring (Station 461)

and five-ont, ir.termediate mooring (Station 468)

4. Muir Sea-ount
(a) Retrieve five-month intermediate moorings (Stations

456 and 457)

5. MODE Site
(a) Retrieve five-month surface morings (Stations 451,

453, 454 and 455)
(b) Re-trieve five--th internediate mooring (Station 452)
(c) Set two intersediate five-month moorings
(d) For MIT there wcr: three near-botto and one inter-

mediate nooring to be set, all to be retrieved before the
ship's return to Woods Hole

6. Site L

(a) Retrieval of near-botom twelve-month corrosion test
(Station *194)

Other Experinents

1. Regular hydrogra.ic stat'ions:
(a) Standard sections along 700 W., stations to the bottom,

between 400 N. and 390 N.
(b) Station to the bottom at Site L
(c) Stations to the bottom at MODE Site



2. CTI) stations in MDE 2r- and northward alon 70 X.
(a) Density section across .4uir Seaotmn

CRAIN 107 departed Woods Ifole at 161') on 22 Octobver, i972, headed

for the Continental Slope where the first of a number of acoustic checks

was made on moorings previously set there and at Sites D and D. - Checks

at these locations showed that all trransponders =nd reply pingers of

Stations 458, 4f', 459, 460, 468, 461 and 465 were working properly.

These moorings were to be retrieved in Dece_;er of 197?2.

At the Muir Seaw.unt, 135 miles northeast of Ber-uda, two intermediate

moorings had been set in june. Station 456 was set in 2,998 eters of

water and 457, approximately sixteen miles to the west, w.as set in 4,817 m.

of water. The ship heaved to twenty-three miles west of Station 457

for the first hydrographic station and then continued toward that station,

beginning to transpond on its acoustic release at a distance of seven

miles. The ship steamed almost directly over the site where the mooring

had been set but no signals were received from either the transponder

or the reply pinger. All output levels and ranges were tried with no

success. The release was triggered frequently with all hands stationed

on the bridge for a visual sighting. Afte-- considerable time spent in

this location it was decided to end the search and assume zhe mooring

to be lost.

On the way to Station 456, we lowered the transducer head from the

'T.hite Horse" over the side and received a signal from 456's release at

a distance of 13.2 kilometers. With the 301 hull-mounted transducer

we received a signal at 10.8 kilometers and were able to transpond or

relea,,e and receive good signal while approaching the mooring at 12.5

knots. The mooring released in normal fashion, the radio float was



Dic-Red up and retrieval begun. As a result of a -A -ire angle leading

unider VV- hu ,* t-e end of the --ire-rope shot and beginni g of the

first nylo snot were disco:.ccted. Two m eters of chain were attched

to the nylon and dropped over the side. K'th the mooring clear of the

hull the ship was maneuvered alongside the glass balls and the r-.ain.er

of the nooring was hauled with no more difficulty. A hydrostatiori

completed the work in the M uir-Seanount area.

The ship then proceeded south to Station 453, the eastern-most

station in the MDE area. This mooring and Stations 451, 452, 454 and

455 were five-month surface moorings to be retrieved later i. during

this cruise. Close inspection A-isclosed that neither the radiu nor

navigation light or. Station 453 were operating and a visual insp-: tion

of Station 455, to the westward, showcea that here the light vas worn~g

but not the radio.

In order to insure enough time to carry out the mooring-dynamics

experiment planned for .I.T. in the MDE area, (:.ee Append-ix I) the

decision was made to make a bathymetric survey of he area and srt the

moorings as soon as possible. While tChe smsrvey was in progress the

gear and instrumentation were set up for launcLiing. With the survey

completed, the ship steai--d do-mwind six miles, made a 180 ° course

change a-id str-'ted streaming the gear for Staticn 469. This was a five-

day intermedia:e mooring .ith forty-feour items and too: approximately

three and one-half lours to set. thile the anchor was settling, the

gear for the first transponder mooring was prepared. Transponder

moorings Stations 470, 471 and 472 were set in succession with the toroid

of Station 45 as a reference point determined by radar ranges and

bearings.

The ship then returned to Station 453 and it was retriov- i. normal
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fashion. After finishing two CID stations at this position a new five-

month intermediate mooring (Stacion 473) was set.

The ship went on to make a visual sighting of Station 455 and

continued westward to Station 452 where two CT stations were made

and Station 452 retrieved without incident.

Station 454, to the southeast, responded acoustically as we

approached and -was retrieved with no problems. Three CTID stations

were taken at this location.

Station 451, to the north, was approached and a signal received

at 11.5 kilometers. The release had tc be trgge.ed tvi-e before it

would fire but all gear was retrieved vW.out further incident. it

should be noted that numerous fishbites were observed on the 400-meter

shot of wire rope, some quite severe, and particles of teeth were

embedded in the jacket of the 100-meter shot of wire.

In order to continue with the CTD stations in the MODE area and

ins-ire a minimm of five days for the M.I.T. experinent, two more CTD

stations were made at the location of the retrieved Station 453 and

three at 452's locatior..

The ship then stea-d north to Station 455 and the M.I.T. mooring

array. A good signal was received fra the lower transponder of the

main M.I.T. moring, Station 469, at 9.36 kilometers. At the station,

the upper acoustic release was enabled and the release triggered. The

ship came alongside and picked up the radio float and began to retrieve

the mooring. Thirty-eight of the items on this mooring were retrieved,

leaving the lower release and glass-ball flotation section in place

for use in the MI.T. acoustic survey. For this survey ranges and

bearings of all four transponders were made froms various stations and

positions using the '%hite Horse" transponding head lowered over the8

a i I i I i i ,I



side.

With the survey completed, the ship returned to the location of

the retrieved Station 454 to zi-ke three -more CTD stations.

Returning to the M.I.T. amay, the lower section of Station 469

was triggered and recovered without incident, as were Stations 470,

471 and 472. In additiGn: the reaining five-month surface mo.ring

set in May was retrieved intact and replaced with Station 474, a new

five-month internediate ooring.

With all experim-ents at the MDOE Site complete, the ship pr.o2:--ded

north along 700 West with the intention of making CTID stations at

every degree, as far north as 40* North.

At 290 10' N., 690 38' West the ship stopped to check a wooriTi:

for the University of Rhode Island. They had set this mooring some

tine before and had since been unable to get an acoustic response froz

it. We, too, were unable to get a response to ;,,lr interrogation.

By the time the ship arrived at Station 404 at 34" N., 700 W.,

the weather was overcast and rough and it was becoming dark. Although

the release had responded and had been enabled for firing, it was

decided to disable the release and wait until the following morning to

retrieve the mooring.

In the meantime, a hydrographic station and two CT) stations were

made. When this station, which was a near-bottom engineerinp moaring,

was retrieved the next day it had been on station for twelve months

and eleven days. By 0729 all gear was successfully on board.

Notes on Station 404

1. There was considerable rust on the buoy's stainless-steel "-
bales.

2. The nuts and bolts securing buoy framework were rusting.
3. The hard hat nuts and bolts were quite rusty.

.3



4. The VACM case and rotor cage had corrosion on paint work.
S. The current meter case leaked, evidently when the meter

was brought to the surface. Water came up to the bottom of
the battery platform but did not seem to affect the magnetic-
tape record or the electronic boards. The current meter ran
for 330 days and the rotor stopped after 150 days.

6. The titanium case was very clean and free of corrosion although
the thimbles, shackles and sling ring were very rusty on one
end.

7. Some rust and corrosion were found on the edge of the stainiess-
steel bonds that hold the main support rod to the release
case. Th) end of the release case near bolt holes was quite
corroded and the anode completely gone. The nut and loek
washer on the release bale were partially corroded away.

8. The stainless steel cotter pins of alloy 316 were extremely
bright and free of corrosion.

Considering the amount of time this mooring had been at sea,
everything looked in pretty good condition. Numerous pictures
were taken as this mooring came aboard.

The ship then continued rorth, taking CTD stations en route, as

planned.

1-y late aftern-.or on 8 November rough weather nith high winds

made it impossible tQ maintain a satisfactory wire angl: Ill stations

were csncelled ind the ship jogged until the next mornin w;hen it was

pvssible to head nprth-northwest for Woods Hole at four knots. Later

in the day the wcathher subsided enough to make better speed and the

ship continued sten.ing throughout the day and the night, arriving in

Woods Hole at 0930 on 10 November.

Experiments Initiated and/or Co:Vleted on C;!%N 1P)'

Completion of Muir Seamount Experiment (study of semi-
diurnal tidal motions in this area) - Stations 456
and 457 - C. Wunsch, M.I.T.

Long-term current studies at the MODE Site - Statiolts
451, 452, 453, 454, 4S5 - W. Sch;,itz

Twelve-month engineering corrosion test at Site L
Station 404 - R. Walden

Complete retrieval and installation of corrosion
samples - S. Dexter

Mooring-dynamics experiment at MODE - Stations 469, .7. Dah'.n,
470, 471, 472.- 10 Draper Lab, M.I.T.
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30 CT) Stations)
3 Hydrographic Stations )-G. Volkmann
12 XBT's )N. Fofonoff

Personnel
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Robert McGee, M.I.T.
John Dahlen, M.I.T.
Narender Chhabra, M.I.T.
Ross Hendry, M.I.T.
Jean Bervas, French Government -Guest Investigator -Engineer
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Appendix I

SUMMARY OF CRUISE ACTIVITY -

MOORING MOTION EXPERIMENT, rIAIN 107

22 October 1972 - 10 November 1972

The mooring experiment carried out during this cruise was the

oceanographic part of an analytical and experimental study of tech-

niques Zor optimum interpretation of oceanographic measurements obtained

from non-stati-onary mioored buoy systems.

The immediate objective was to measure the motion of a point near

the unper terminus of a well instrumented sub-surface mooring. Primary

data would take the form of VACM readings, pressure and temperature

records, as well as acoustic travel time measurements from the acoustic

transmitter termed the "white horse" to four points on the ocean floor.

Data taking was planned to extend over a span of five days.

The entire array consisted of a main mooring of approximately 5000

meters length and three transponder moorings each of 55 meters length.

Desired configuration was a roughly symmetrical arrangement. The three

transponder moorings were to be spaced nominally 1200 apart on a circle

of 2.8 Km, radius centered near the anchor point of the main mooring.

Some decentering was required as it was necessary that acoustic travel

times all differed by at least fifty milliseconds to eliminate possible

signal interference at the timing electronics. Angular spacing of tran-

sponder moorings relative to the main mooring was not felt to be critical -

the chief requirement being that in the event of failure of one transponder,

angular separation of the remaining ones should be adequate to determine

both horizontal components of mooring motion.
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As with most moorings cruise activity is best described in two

phases - deployment and recovery.

On, 28 October 19',2 the deployment phase was begun with a fathom-

eter survey of the mooring area. The objectives here were to verify

flatness of the sea floor and also to measure its depth. This data would

later be corroborated with mooring pressure measurements. A rectan-

gular survey pattern was established by usipg radar range and bearings

to the surface toroid of station No. 455.

Upon completi.or of the suzr.ey R/V CHAIN ran to i. position dowrnind

of the survey area. Main mooring deployment then commenced at 13S EVIT

with the ship heading into the wind. When the main mooring had been

about two thirds deployed, a large tanker was obsezrved closing on t.e

port beam. This vessel, not responding to signals, altered course to

pass approximately one nautical mile behind the CHAIN. Timely action

!7- the Chief Scientist in stopping the CHAIN allowed unbuoyed portions

of the mooring line to sag. The tanker passed over one of these depressed

sections without incident. Mooring deployment then continued with anchor

drop at 1721 EDT.

Radar Range and Bearing measurements to Station '4455 combined with

acoustic range measurements to the main mooring were then used to

locate the drop points for the three transponder moorings. Anchor drop

for the third transponder mooring took place at 2041 EDT. CHAIN contisi-

ued along same heading to obtain two satellite navigation fixes to

establish a geographic reference for mooring array. In the morning

CHAIN returned to the main mooring area. Six sets of acoustic ranges

were then obtained by interrogating all transponders. This survey veri-

fied transponder locations and acoustic operation in general.

1.3



Experiment mooring xecovery began on 3 November 1972, starting

with the recovery of the main mooring. The mooring was released via its

upper transponder so that the anchor transponder remained in place for

the acoustic net survey which folloved. Survey consisted of lowering

the "white horse" transducer into the water with ship stopped at eleven

locations throughout the mooring area.

Survey ended at dusk. Weather forecast being good, r:cover- of

the four transponders was postponed till daybreak as the main mooring

anchor transponder had ne. ther radio nor beacon. All four trnsponder

moorings were recovered by late morning of 4 Mcovember.

In sunary, the oceanographic part of the experiment went off well.

All mooring= were properly deployed. Deployment configuration was with-

in tolerate. A"! moo,--.g- wert reco-.ere-. Furthermore, the entire

assemblage of acoustic equiplert *perate:; properly, and all other

recording i,,strur,.nts, wih th-. minor exceptions, appear to have done

so as well.

Robert J. McGee

NowI
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Appendix II

Summary of Fouling, Fishbite and Corrosion Data

Obtained on CHAIN 107, October 1972

The following data apply to Stations No. 451, 452, 453, 454, 455,

456 and 469. Station 404 will be covered in a separate report.

Biofouling

Goose barnacles were found at all rigid bridle junctions both at

the toroid and the tensin recorder on all foutr si~rface torois.

On the toroid itself, scattered goose barnaciec covered about 1%

of the submerged area on Stations No. 451, 453 and 454, and 10 to

25% of the submerged area on Station No. 455.

Heavy slime covered 90 to 1001 of all components dow. to abour 100

meters on the four surface moorings. Some scattered hydroids and

algae were observed on Stations 453 and 455.

The biological goo that we have traditionally called "Sea Snott"

was present in isolated cluimps on the m~ooring lines of all stations

except No. 456. This material is unidentified but some of Lt looks

as if it might be partially decomposed garbage and trash.

In general it can be said that biofouling mads recovery slightly

more difficult but in no way endangered the structural integrity

or scientific function of these moorings.

Fishbite

The accompanying plot sunarizes the distribution with depth of the

total number of fishbites on Stations No. 451. 452, 453, 454 and

455. Major bites are defined here as ones that either penetrated

15



all the way through the polyethylene jacket or were over 30 cm

long or both. Also plotted is the general temperature profile of

the MODE area taken from CTD data. As Stimson and Prindle have

observed before, the zone of maximum fishbite activity corresponds

quite closely to the main thermocline. The most serious bites

occurred on Station 451 at about 500 m. Tooth fragments were

recovered from two of these bites.

Corrosion

The only corrosion problem resulting in an instrument becoming

inoperative was the parting by corrosion of the bronze bolt in the

radio ground lead on the toroid at Station 451. The mechanism is

hard to pin down but it probably involved some crevice corrosion

aided by stray electrical currents. To correct this problem in

the future we should:

1. Make sure the electrical contacts are good by using the

proper hardware and tightening it down, i.e., make sure

it is a low resistance joint.

2. Coat the outside of the joint (above and below the deck)

with silicone grease or some flexible plastic or epoxy to

seal off the crevices so corrosion cannot take place

between the bolt and the connecting lugs.

There were also minor problems in the following areas: t

1. The stainless steel bands holding the glass balls in the

intermediate radio floats. New bands should probably be

used for any exposure greater than four months in duration.

2. The welds on the frame of the radio floats showed some

deterioration and should be carefully checked before each
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deployment.

3. When 304 stainless lock nuts are used or. 316 stainless

bolts as is often the case when fastening hard hats to

chain, the nuts will suffer accelerated crevice corrosion.

Even so they seem to have a useful submerged lifetime of

about six months. It does not seem chat their use would

eutd-',ger the mooring provided that they are replaced

before each deployment.

Stephen C. Dexter

:17
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STATION 404
5268 m

LIGHT

RADI'O
GLASS BALL FLOAT WITH CORROSION SAMPLE

CURRENT tMfETER- 4041

5 YL30-m, TITANIUM CASING WITH SAFETY LINE
5/8"0 NYLON 40I

40 m

ACOUSTIC RELEASE,
TRANSPONDING

20 rn 3/4" NYLON

3 m 1/2" CIAIN

800 LB CYLNDRICAL ANCHOR
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LIGHT
RADIO

10 m 1/20 CHAIN

STATION 45i TENSIOMETER. TELEMETERING - 4511

400 m 3/8m WIRE

100 m 5/16" WIRE

VACM- 4512

( 300 r'p

200 m
5116 WIRE

500 m

500 rn

500 m

500 m

5/0NYO CURRENT METER -- P,/i
518 = NYLON \

500 .-

415 m

TENSIOMETER -4514

120 m

[(37 16" GLASS BALLS IN NETS ON 85 m

314' NYLON ( ACOUSTIC RELEASE,
TRANSPONDING

20 m

3 m 1/20 CHAIN

STIMSON AJNCH0R, 5800 LBS

20



II

540 In

j !.&0IO FLOAT
" LIGHT

2 m 1/2" CHAIN

~ DEPTH RECORDER "- 4521

g VACM- 4522
i200

TERAPMTURE RECORDER -- 4523

3/16" WIRE 300

( 500

INCUNOMETER -4521

12 16" GLASS BALLS -ir HARO tmTS OX 12 -.n 3/B"CHAIN

500 m 3/16 WiRz
' ~ TEMPERATURE RECORDER- 4525

122

933

470

475

3/8 DACRON C METER-4526

198 m

422 r

430 m

120 m 9/16" NYLON

12 16" GLASS BALLS IN HARqD HATS ON 8 m 3/B"

1CHAIN

ACDE:USTIC RELEAE

__20 W 2 4 31'YLON
3 I 112" CHAIN

2500 LB CYLINDRICAL A.NCHOR

, 21



LIGHT
RADIO

-~ TELEA4IETI-RING
TENSION CELL - 4531

40 m 1/2" CHAIN

STATION 400M 18" WIRE

100

453 VACM - 4532

300 n

5/16' WIRE j 200 fn

5%00D2( VA CM - 45X5

1500 m w! C'fRROSIPN SAMPLE -4534

517 mt
516 ft( 513
354 mt

5/8" NYLON TEMP./DPTH RECRER 45,35

S 100

VACM - 4536I~500 f

2 17- GLASS BALLS IU HARD HATS ON' 3m 1/2" CHAIN

415 f

5/8" NYLON TEM3P/CEPTH RECORDER- 4537

fi. raSIOMETER* - 45.38

(W/CORROSIOjj SAMPLE)

37 ~ 16, GL-*'cS BALL.S lu NETS Old' 85 f

3/4' NYLON " i ACOUSTIC RELEASE

3 in i/o CHAIN
STIMSON ANCHOR, 5525 LBS 2



STATION 454LIH
RADIO
WIND RECORDER - 4541

TELEMETERING
TENSIOMETER CELL- 4542

10 m 1/28' CHAIN

400 wi' 3/8" WIRE

100m(VACM- 4543
5/160 WIRE (300 m

200m

500m

500m

517m

473m

544m

466m

5/8g' NYLON CURRENT METER- 4544

S 576m

339 f

S TENSIOMETER.- 4545

120

1X 37 16" GLASS BALLS IN NETS ON 85a~

3/4" NY /ACOUSTIC RELEASE,)RNPODN
20 m

3 m 1/2u CHAIN

5525 Lb. STIMSON ANCHOR

23



UlGHT
RADIO

~- TELEMETERING
TENSION CELL -4551

10 im 1/2" CHAINSTATION 400 m 3/8" WIRE

455 ( 00 m

VACM - 4552

300 m
5/16i WIRE 200 m

500 m

VACM - 4555

485 m

535 m

526 m

5/8" NYLON44m

CURRENT METER -4554

530 m

505 m

TENSIOMETER, 4555

35 16" GLASS BALLS IN NETS ON 85mn

3/4" NYLON ACOUSTIC RELEASE
TRANSPONDING

20 m

3 mn 1/2" CHAIN
STIMSON ANCHOR, 6500 LOS

-moss"



1999 m

RADIO FLOAT
WITH LIGHT

2 m 1/2" CHAIN

121"GLASS BALLS IN HARD HATS ON 10 m3/8'
CHAIN

STATION CURRENT METER - 4561

45.6 DEPTH RECORDER - 4562

500 In 3/16" WIRE

320 m 9116" NYLON

9 46" GLASS BALLS IN HARD HATS ON 40in 3/8.
CHAIN

10 In

CURRENT METER - 4563

10m
9/16" NYLON

ACOUSTIC RELEASE
TRANSPONDING

50 in

2-0 in 3/4" NYLON

im in /2" CHAIN (to oanforth)

- 2500 LB CYLIND~RICAL ANCHOR w/DANFORTH

z£

25



2894m

RADIO FLOAT
WITH LIGHT

2 M 1/2" CHAIN

15 m 3/8" CHAIN

CURRENT METER - 4571

STATION 457 1000 m 9/16" NYLON

7- 5 46" GLASS BALLS IN HARD HATS ON5 In 3/8" CHAIN

553 m 9/W6 NYLON

5 46" GLASS BALLS IN HARD qATS ON 5 m 3/8" CHAIN

10 rn 9/16" NYLON

CURRENT METER - 457?

9/-6" NYLON 10 m

ACOUSTIC RELEASE,

48 m

20 mn 3/4' NYLON

I 5 m 1/2" CHAIN (to Dontorth)

2500 LB CYLINDRICAL ANCHOR w/DANFORTH

26



RADIO FLOAT4' WITH LIGHT
2m 1/" CHAIN

17 16" GLASS BALLS IN HARD HATS ON 415 mn 3/8 U

CHA IN

VACM - 469f

STATION 469 DIFFERENTIAL TEMPERATURE RECORDER - 4692

2m 3/8" CHAIN

TEMPERATURE/DEPTH RECORDER - 4693

2m 3/80 CHAIN

WHITE HORSE - 4694

500m 3/i6"WIRIE

-C>6 16* GLASS BALLS In 4ARD HATS ON 5 m 3/8-CHAIN

VACM -4695

500 In 3/16* WIRE

< 5 '16" GLASS BALLS IN HARD HATS ON 5 mn 3/8" CHAIN

VACM -4696

500m 3/16o WIRE

INCLINOMETER - 4697

2 in 1/20 8RAIDC'l DACRON

TEMPERATURE/DCPTII RECORDER -4698

423 Mn 3/8" DACRON

5 16" GLASS BALLZ; IN HARD HATS ON 5 In 3I80CHAIN

V AC M - 4699

935 In 3/8' DACRON

4 INCLINOMETER -46910

COAFTINUED



- - - -

CONTINUED

2 m 1/2" BRtAIDED DACRON

TEMPERATUlfE /DEPTH RECORDER- 469ff

5 16" GLASS BALLS IN HARD HATS 0N6 m 3/8" CHAIN

469
VACM - 469f2

555 m 3/8" DACRON

INCLINOMETER - 46913

933 m 3/8" DACRON

26? m 3/8" DACRON

TENSIOMETER - 46914

2 m 1/2' BRAIDED DACRON

TE-MPERATURE / DEPTH RECORDER -46915

12 16" GLASS BALLS IN HARD HATS ON42 m 3/8" CHAIN

10 m 1/2" BRAIDED DACRON

ACOUSTIC RELEASE,
T9.ANSPONDiNG

6 16" GLASS BALLS IN HARD HATS ON 6o n, 3/8'CHAIN

30 m 3/4 0 NYLON

ACOUST!C RELEASE,
TRANSPONDING

3 m 1/25 CHAIN

STIMSON AflCHOP 2400 LBS WITH 32 FT.

I 1ff80 CHAIN (320 LBS)

28



5416m 4 -- -RADIO FLOAT
W:TH LIGHT

2m 1/2" CHAIN

6 17" GLASS BALLS IN HARD HATS ON 7 m 3/8"
CHAIN

Im 3/8" CHAIN

STATION 470 TMPERATURE /DEPTH RECORDER - 401

15 m 1/2" DACRON

ACOUSTIC RELEASE, TRANSPOND!NG

15 m 112" DACRON

3 m 1/2" CHAIN

800 LB. CYLINDRICAL ANCHOR

29



5416 r

RADIO FLOAT
WITH LIGHT

2 m 1/2" CHAIN

6 17" GLASS BALLS IN HARD HATS ON 7m 3/8' CHAIN

STATION 471 I / HiTEMPERATURE/ DEPTH RECORDER- 4711

15M 1/20 DACRON

ACOUSTIC RELEASE,
TRANSPONDING

15 m 1/2u DACRONJ

3 M 1/2*CHA I I

800 LB CYLINDRICAL ANCHOR

30



5416 m

V ~I

I RADIO FLOAT
WITH LIGHT

.m /2" CHAIN

STATION 6 17" GLASS BALLS IN HARD HATS ON 7m 3/8" CHAIN

I m 3/8" CHAIN

472 TEMPERATURE/DEPTH RECORDER - 472f

15.n 1/2" DACRON

ACOUSTIC RELEASE, TRANSPONDING

15 m 1/2" DACRON

3m 4/2" CHAIN

800 LB CYLINDRICAL ANCHOR

3

31



349tm) RADIO FLOAT
- - - -WITH LIGHT

2 m 1/2" CHAIN

STAT ION 473 43 17 GLASS BALLS IN HARD HATS ONS 15 a 3I8*CHAIN

DEPTH RECORDER -473f

CURRENT METER - 4732

S DEXTER SAMPLE

50Dm 3/16' WIRE

DEXTER SAMPLE

500Dm 3/16" WIRE

INCLINOMETER - 4733

It I?" GLASS BALLS IN HARD HATS ON 12 m3/8*CHAI N

URRENT METER - 4734

500 In 3/16'* WIRE

382 m

118 m

204 m

246 In

DEXTER SAMPLE

180 mr

320 m
3/8' DACRON 20Dm

430m

I CUPRENT METER -4735

50C In

420 It

80 In

250 m

12 W7 GLASS BALLS IN HARD HATS ON 12 mn 3/8 CHAIN

DEXTER SAMPLE

ACOUSTIC RELEASE.(I TRANSPONDING
20 m 3/4'NYLON

3m 1/2* CHAIN

STiMSON ANHOOR.2600 LBS. WITH 32 FT.
I 1/8' CHAIN (320 LBS.)

32



F. 560 m
RADIO FLOAT

WITH LIGHT

2 rn 1/20 CHAIN

2 m 3/8m CHAIN

13 W7 G LASS BALLS IN HARD HATS ON 15 m 3/8r CHAIN

STAT ION 474 DEPTH RECORDER - 4741

CURRENT METER- 4742

500 m 3/16o WIRE

500 m 3/16m WIPE.

-C 10 17" GLASS BALLS IN hARV HATS ON I1 m 3/8uCHAIN

CURRENT METER - 4 74 3

500 m 3/16" WIRE

284 m

463 m

447 m

276 in

3/8*DACRON 430 m

CURRENT METER -4744

264 m
726 m

260 m

11 -17" GLASS BALLS IN HARD HATS 0N12 fn 3/8-CHAIN

ACOUSTIC RELEASE.
TRANSPONDING

20 m 3/4" NYLON

3 m 1/2N CHAIN

STIMSON ANCHOR ,2350 LBS W!TH 32 FT.
1 1/88 CHAIN (320LBS)


