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Port: embarkation and disembarkation at Lewes, Delaware.
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Jim Williams, STARFIX navigation system operator

5¢ lnes @ 2490 ghots 170 -225
9 {imes @ 3o Shats 00160 D LM



e e o sk ofe ok adeofe obe sk ofe ofe o e e o ool e b ok ot ol st ol sk sde e sle ke st s o ok sl sde st e st o sl ok sl sl ok sk sleak sk ok ok seskoioloRoR ek SRRk OK

mber 1

Scientific parties from UTIG and WHOI arrive, late afternoon. (STARFIX gear
unloaded and installed September 16-17.) UTIG MASSCOMP computers, tape drives,

etc. unloaded and set up. Interfacing with STARFIX begins,
Weather outlook good - Hugo at this time in the vicinity of Puerto Rico, with future

track uncertain. Expected departure still September 19, early morning.

September 18

Huntec gear arrives by truck from WHOI, mid-morning. Winch, electronics van
and fish aboard and secure by late afternoon. Electrical problems with fish force operation
to splice cable outboard of its termination. STARFIX/MASSCOMP interfacing continues,
including referencing STARFIX UTM grid to known geoid and pre-surveyed position on

the dock in Lewes.
Hugo track more ominous - east coast U.S. landfall probabilities increasing.

Decision made to stay at the dock (at no vessel expense to the project) during September 19
to continue to monitor weather situation, ’

September 20

- By 1200 hrs, Hugo track clear enough to force a decision to postpone for 10 days.

Fortunately, Henlopen schedule flexible enough to allow for the delay, at no cost to the
project, other than for extra travel. Kravitz (ONR) and John Chance & Associates, Inc.
informed of the decision. [STARFIX remained aboard during the delay, powered down, at
no cost to the project, The only additional expenses were for operator travel.] Preparations

made for group departure, afternoon.
Huntec fish electrical problem apparently solved, so decision made to leave splice in

place rather than re-terminate cable. [Note: This was a group decision which we had cause
to regret later on, when we were forced to re-terminate. See October 2.]
Entire scientific party departs after lunch, to return September 28.

September 28

Shipboard party returns, late afternoon. Weather forecast for SW winds 10-15 kis,

becoming NE 15-20 kts. Seas 2-4". Cloudy, but no precipitation forecast.
Anticipated departure 0730 hrs, 29 September.

September 29

0738 hrs: Depart the dock. Enroute to Site 6010 (39° 03.29'N, 73° 06.8'W).
Weather as predicted. Transit speed 10-11 kts without paravanes, approximately 8 kts with
paravanes deployed.

1210-1430 hrs: Huntec fish deployed and tested. Firing on distance at 2.2 kts with
fire point trigger from the lab. 2kV and 4kV power settings. Everything apparently
functioning normally, Approximately 400" of polypropylene line to be used for oblique
reflection measurements streamed to remove kinks.



1830 hrs: Arrival at 6010, Fish deployed for test line, shooting (5 kV) at 1-sec

intervals E to W along northern boundary of grid.
(One purpose of the first test, which was to be collected downwind, was to

determine whether or not shooting both upwind and downwind was desirable/possibie.
The second goal was to establish geological similarity with the Huntec lines collected
aboard the Atlantic Twin in 1988, which relied on LORAN C navigation (see Figure 1).
[Note: The convention developed for shooting the 3-D grid was to call the northernmost
line 225, the next line 10 m to the south 224, and so on, with the southernmost line in the

prospective grid area to be designated line 100, See Figure 2.])
2030 hrs: No signal from the fish. Electrical continuity disrupted.

2045 hrs; Fish aboard and secure. Water found in junction box, Decision made to
run new electrical cable from the winch to the fish outside the existing armored cable,

bypassing some of the previously spliced electrical connections.
During repairs, bridge personnel practice precision line navigation using STARFIX

bridge display.
30 September

1530 hrs: Huntec fish re-assembled with new lead-in cable, but weather too rough
for immediate deployment: ~20 kis SE, seas 4-6'. Bridge continuing to practice line
navigation with STARFIX.

1 ober

1040 hrs: Huntec fish going in the water for testing. Begin shooting test line 225
downwind (i.e., to the W), on distance.

1154 hrs: End test line 225. Geology looks similar to 1988 coverage. Proceeding
to E end of line 100 for another test,

1315 hrs: Begin shooting line 100 downwind (i.e., E to W) at 2.0-2.5 kts.

1405 hrs: End test line 100. Poor phase coherence of signal along the line: 1-2 ms
jitter of sea floor and subsurface horizons. (We believed that this must be related either to
weather, insufficient/improper body motion compensation, or the slow tow speed. A
decision made to bring fish aboard for further checking.

1515 hrs: Fish on deck. In order i)oséiblj) to improve phase correlation and reduce
noise, decision made to shorten external hydrophone leader from 300" to 172" (distance
from fish transducer to mid-point of 10-hydrophone cable), and to raise its tow point 63"

above fish mid-line.

1730 hrs: Fish back in the water. Shooting downwind, at 1-sec firing rate, ~2.5
kts. Same problem encountered.

1808 hrs: Speeding up to ~3.5 kts. Record improved.
1825 hrs: Speeding up to ~4.5 kts. Record still better.

1920 hrs: Transiting back to 6010 site. Based upon the speed test, the following
decisions were made:



1.) Shoot on distance, but increase nominal shot spacing from 1.25 m to
2.5 m and increase tow speed to 4.0-4.5 kts, while scrutinizing integrity of towing

arrangement made sensitive because of attached external cable.
2.) Increase long (i.e., E-W) dimension of prospective survey rectangle to

6 km from 3 km (Figure 1).
3.} To minimize relative fish movement at the higher tow speeds and to

minimize wear and tear on bridge personnel, shoot only in one direction, downwind.
[Note: This turned out to be from W to E for almost the entire 3-D survey.]

2107 hrs: Begin line 225,

2148 hrs: End line 225.

2250 hrs: Begin line 224,

2255 hrs: Abort line 224, No signal.

2345 hrs: Huntec fish aboard. Some external damage to tow body from undefined
cause, but no obvious electrical problem. However, no chance to diagnose on deck,

because of rain and rising winds (15-25 kts) from the S.

2 October
0200 hrs: Decision made to return to Lewes for fish repairs.

1035 hrs: Arrive the dock, Lewes. Decision made to re-terminate armored cable
connection to the fish, in order both to remove unwieldy external cable and to remedy

possible short-circuits created by multiple cable splices.

3 October

1700 hrs: Re-termination completed, after a total of 173" of heavily used cable
removed from the drum. Fish in the water at the dock for testing. Electrical source for
persistent leak alarm not found, but everything else apparently functioning normally.

Alarm turned off.
Decision made to depart the dock at ~2130 hrs with the tide for further testing in

35+m of water in Delaware Bay.

2112 hrs: Depart the dock for Delaware Bay. Weather poor: ~25 kts NW, seas 6,

2235 hrs: Fish in the water, Delaware Bay ship channel. Shooting downwind at
~4.8 kts.

2345 hrs: Test successful. Fish aboard and underway for 3-D survey area.

4 October

1030 hrs: Arrive survey area. Winds 25 kts NW, seas 8'. After running a
navigation test downwind with 210 m deviations, decision made to delay deployment and
heave to until weather improves. (Unfortunately, NW winds only got stronger during the

day, and were blowing 30-40 kis by 2300 hrs.)



3 October

1200 hrs: Still too rough for deployment. Decision made to give bridge personnel
additional navigation practice on lines 224-222,

1800 hrs: After some weather moderation, fish in the water, Distance from fish to
mid-point of external hydrophone shortened to 156", with tow point 50" above the fish
mid-line. After raising fish slightly, at a speed of ~4.6 kts, tow wire angle steady at 35-
40°, [Note: Wire angles were observed and recorded throughout the cruise, although they
are not reported here.] Lining up for line 224, to be shot downwind (i.e., W to E).

1824 hrs-end of day: shoofing 3-D grid, from W to E and progressing N to S
(Figure 2).

6 October

0000-2359 hrs: Continue to shoot 3-D grid (through line 208, see Figure 2).

[Note: After line 214, we begin triggering digital and analog recording using -
navigation closure, not fire point trigger, in order to take advantage of Huntec's body
motion compensation (BMC) feature. This was a misconception about the operation of the
system, which was rectified when we realized from the analog records that the sea-floor
was not being corrected for rapid changes in fish depth caused by fantail and wave motion,
Fortunately, both triggers were being recorded, so static corrections for the digital data
from lines 225-214 should be possible, at least to the nearest ms.]

7 October

0000-2359 hrs: Continue shooting 3-D grid (through line 194).

[Note: Throughout this period, winds were 20-25 kts, first from the SW and then
from the NW, seas 3-6'. Despite the weather, however, navigation of the Henlopen
remained consistent (see Figure 2), a tribute both to STAREIX and to the skill of the bridge
crew in navigating the aluminum-hulled, shallow-draft vessel in quartering winds and

seas.]

8 October
0000-0555 hrs: Continue shooting 3-D grid (through line 191).

0608 hrs: Stop the ship enroute to.line 190 to calibrate fish pressure (depth)
transducer by actually measuring the cable while surfacing the fish. Weather excellent:
winds less than 10 kts from the NW, seas 2.

[Note: This exercise showed the fish depth read-out on the Huntec body motion
compensator (BMC) to be in error, as had already been surmised by John Ewing from
estimates of the fish depth using the analog recordings and spot checks of water depth
taken with the ship's fathometer. Earl Young discovered that part of the problem (a
differential of ~9 m) was a modification to the BMC made by the U.S. Geological Survey
during its use of the WHOI system, and that was corrected. However, even after that
correction, fish depths were in error by ~6 m, for no apparent reason. Fortunately, BMC
depths were recorded for each line. Therefore, systematic corrections to obtain actual fish
depth (corroborated by the analog records) could be made, which will be important for
determining average fish location behind the fantail for each line.]

(0738 hrs-end of day: Continue shooting 3-D grid (through line 181).




9 October
0Q000-1756 hrs: Continue shooting 3-D grid (through line 170).
1800 hrs: Turn downwind for oblique reflection work.

1820 hrs: Oblique reflection data acquisition complete. Enroute to line 160,

[Note: By 5 October, we knew that we could not complete all of the originally
proposed grid in 3-D. Consequently, we followed a suggestion by John Ewing and spent
some of the remaining day completing the originally proposed grid at a 100 m spacing, in
order to expand our true 3-D coverage (about 50% of that originally proposed) and in the
process pin down spatial orientations of the outcrop of the "R" unconformity and adjacent
channels (see Figure 3). The plan was to shoot lines 160, 150, 140, and so on, ending
with line 100. With any time remaining, we could then proceed back to line 169 for
continned N to S 3-D operations at a 10 m line spacing.]

1921 hrs: Begin line 160. Problem with pressure compensation. Decision made to
finish the line, then check the BMC and pull the fish for further checks.

2130 hrs: Line 160 completed and fish on deck. Pressure reading on deck looks
OK.

2145 hrs: Fish back in the water to same depth. Enroute to re-shoot line 160.

2230 hrs: Same problem, apparently becoming progressively worse as tow speeds
increase to 5-6 kts.

2330 hrs: Fish back out of the water to check pressure transducer/power source.

10 October
0110 hrs: Fish back in the water again. Underway for beginning of line 150.

0125 hrs: Same problem with the fish.

(As the boomer sound source appeared to be functioning properly, and the weather
was good, the decision was made to remove the BMC for the remainder of lines 150
through 100, which would also each be extended 3 km to the E (for a 9 km total length).

0306-1441 hrs: Shoot lines 150 through 100. Weather beautiful: NW winds less
than 10 kts, seas 1-2',

1500-2010 hrs: Further oblique reflection/refraction work carried out along line
188, one of the best examples of a well-navigated line within the 3-D portion of the grid.

Results with hydrophone both floating (for oblique reflection) and stationary on the sea
floor (for refraction) apparently successful.

2120 hrs; Fish on board, Enroute to Lewes.

11 October

0730 hrs: Arrive the dock, Lewes. End of cruise.



B2 S0.EL 01

348 1NdOaD
O4LNNH

RV
or

St £L

Td

(T m31,] 995) PAIII[00 ATemioe sem prs

91 3O JTeY wIsquou om ATuQ gg6y ur PRISONI02 95819402
dauny pereSaeu- NVIOT ay2 uo pesoduarradns

PHS Adams (-¢ ury 677 £q ty g PegIpOW oy, °1 9ISy

"N ,GS .88~

Al EL
[ |

12-88 NIML JIINETILG 3SINYD uv

« 310G,

el

S T
P

NNy

20 9y8 /68/1 /21



.omﬁ?ooﬁmmmmoﬂﬂm?uﬁ.ﬂowoamoogmoﬂoBo:mﬂzoﬁ Sussavoxd os ‘sauy
ua2e(pE Ajs1erpowur Suore sfeAtsIu uIq PI[JUN JO SIOUEISUL M3 SI3M 3X9) “AJSIBURLIO "SI JO (DU 159m “2°1) Suruurgaq

o resu £premonred ‘e8e1aa0s a191dwoo 10w Juea A[eisuss (S61-081 s9uy “9T) SUODIPUOD IaYIEaM PaA0IdUI 181 SION
"0LT 9uT 107 9319400 319[d0 0 ATUO PIPNIOUL ST IT PUB 0US I9ASU SEA 11 981183 PAIUN ST 9T SUr “sanerado
1ou ses weriord Sumuung 3m usy spoued oxe 17 pue 477 ST Jo suonxod pI[[un ‘SUO[ PUR ‘SUTQ PILFUN [ROPIAIPUL 213
JO SWO0S 103 1unoode suontsod XTIYV.LS Peq [BUOISEI00 IoAMOY (*35pLq ot pade] YOIy $Sel SUISUS|eyD 1SOW Y3 JO 2O
SeM Ul yoes Joy diys oy dn Surury osneseq ‘pus o1 Jo pua 1som o1l Ieou onn Apre[nonred sem SIYY) PULMTMOP TEAOTISL o
BULI991S STTYM SU[-PIU SY} WOL UONEIASD WI € < B Aq pasnea AJqRLIZAUL 1SOTITE 20USLINIONO U {OR[q ST UIq PA[LIUN Uy “21IyAr OI8
SULY PO IV “IE UIHIIA PIIIRIOO 10YS B USYA , PI[TY,, PAIAPISUOO SEM UIq 7 “(SUI-DIU $)0BT YIea JO 3pIS 3o W ¢ T) op1a
W QT pue sux 9y Fuofe Suo] (SoURISID 10US SY) Wi §'7 SUI9q Se PAUap sem u1q ® 201d sty 30 sssodmd o1 10,] “Isam-1589 SUO]
UL 9 ST S[3ULIDAL SY PUE ‘OPLA W ()] ST Y981 [BIUOZLIOY Yovy "AoAINS a1 3o uonxod (J-¢ onn a1 107 10[d UIGA0YS ¥ 7 9mMSLY

dTIHS AISHAT MIN/AIAHNS DINSIES a-€ OHINNMH

HLHON
<



ey e e T

WEST EAST

fish-sea surfacepfish refleqt
SSndinakel
b

i '-‘A:.-"‘tﬁ "-.u‘;ﬁ}’ A
i " 5
Iy _\#\V %.’: Pr\";‘"::‘ (ndd Y

'-"W.' sJ .

v
)

R'buﬁ

AN MR
N S LN
SR T

by

SR
e el
=Pl

™
4 NS 5
27, &
% 53

LYy o
e

e % s
SR
¥ z

=

fish-sea surface-secafloor-fish reflection

Figure 3. Line 189, an example of the analog data collected within the 3-D grid. Note the
outcrop of the "R" unconformity, and the small channels to the east. Subtle changes in
these channels can be discerned from line to line, even though the lines are only 10 m apart,



