DB- 2014384

To: IPOD, DSDP, USGS Staflf 13 Yov. 197L
From: R, larkl (IPOD/I-DG0) and J. Grow (USGS)

Subject: Cruise Report of IPOD - USGS Multichannel Seismic line
betveen Cape llatteras and the Mid-Atlantic Addge cerest,

Description of Cruise ,

Betueen 17 Cctober and 8 lovember 197, a continuous 2100 stotube
mile (3400 km) multichannel seismic reflechion profile vas shot from
Cape Hotteras (3L.8%1;76,0°) to the rift valley of the lid-Atlertic
Ridge (22.8%1;45,007), Digicon Muc., under controct to the Deep--Sea
Drilling Froject (JOIDES) shot the line with the 1I/V Gulf Scal. ‘e
objective of this scismic line was to provide data on the deep sedi-
mentary structure of the continental margin as vell as the basernent
and sub-basenent structure along a flou line betueen the nargin and
the ridge crest; this information will provide the basis for choosing
deep-sea drilling sites of the International Fhase of Ccean Drilling
(IPOD), The seismic line uvas planned by IPOD Site Survey ! anacenent
(L-DG0) end jointly funded by the lational Science Foundation (via
DSDP) and the U.S, Geological Suvvey (USGS).

Ancillary sonobuoy end mzguetics data vere collected by client
representatives R, Markl (IPCD/L-D30) and J, Grou and I, Jeanings of
the USGS/WRIOT, ) . ’

After a four day delay, Gulf Seal demarted Savannsh, CGa. on 15
October. Ioran C was calibrated at Dismond Shoals touer (Cape Hatteras)
and the "IFOD" line wes begun in excellent weather on 17 Cetober.
Approxinately 250 statute miles doun the line bad weszther caused a
three day delay during uhich the hydrophone cable broke off tuice and
was recovercd (the second time nine 50 i sections had to be replaced).
Also during this time, a discrepancy vas noted betueen the pre-plotied
line and that laid out by IPOD Site Survey lanzgeuent (L-DG0); communi-~
cabions perteining to this diserepancy caused an additional one day
delay. Mo further delays vere incurred as a result of wesbher conditions,
however, several 3-4 hour circles had %o be made for roubine checlks and
for repairs. The 3400 Jan line (68,020 "pops" of the airgun arrey) vas
conpleted on & lovember; the best daily rroduction achieved, 151,25
statute miles, exceeded Digicon's prior record by about 15 nmiles. The
ship proceeded to St. Croix, V.I., a six day run, to replenish food and
water ~ the client representotives were also debarked,

The (ulf Seal is a twin-screw, 165 foolt, relatively flat-bottomed
"mud" boat of less than 300 tons vhich was built in 1946 for coastal
doodle~bugging, The boat, which is leased by Digicon from Seal Fleet,
Ine., proved to be quite adeguate for extended operations in the deep
ocean, It carricd over 50,000 gallons of fuel (consuaption about 1000
pal/day vhile shoobing at 5 kbs). Although it has no cvapor:itors, ample
fresh water is carried. Although there is a holding tenk for used
enzine oil, over 1000 gallons were pumped into the sea on this cruise,..

The ship is operated by a creu of only 7 (Seal Fleet) men; the
Digicon complement was M4, With the addition of 3 client represent-
atives (a total of 2l persons) Living space was cramped,




Desceription of the Multichannel Seismic Svslben
The Gull Seal tows a 3000-neter-long nhrdrophone streamer consisting
of 24 groups of 100 m Jengbh and 2/ groups of 50 m length (the latter- / bvﬂ
" Y

comprise the tail end), There are 20 hydrophones (each comprised of "
tuo crrstals) in each 50 m section; the stroamer is mede up of 50 m —?{h’g vyt
sections unich are connected by specially nade 120 pin stainless sieel ¢ ,ﬂ“”
couplings. Fluid ("Horoma" brand is used) can be added and air and sea W .~ ¢
water bled out of the sections quickly by neans of fittings in these hﬁis N
couplings, linor holes in the streamer tube are repairved "on line" din [ . 7 ik
much the same way as a bicycle tube is "hol patched”., The cable is e e
deploved from a 10 foot dismeter reel on the fantail; It normall;r takes e 2 b
3 hours to lav the cable out and 1 hour to bring it in, The cable is #ﬁpﬁnﬂi’
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maintained at a dentl. of ebout 60 feet by ten "birds" (pressure controlled z,w‘
ailerons) and the use of lead sheet wrapped around some forvard sections; fjjﬁh”
the depth, which cannot be adjusted from the ship, is ionitored br eight 5’//1”
transducers distributed along the cable, The noise level and sensitivity axt

of each of the LS hydrophone groups is monitored every 2 im vie o 48 e
P s

trace galvanoneter camera. i gt A |
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The airqu array is comprised of 23 Polt Assoclstes PAR guns haviug ¢
a total capacity of 1700 in’ (one 300 in2; fourteen 80 in3; four 40 in3;
and four 30 in’ guns), The 300 in sun and thiree strings of the smaller
qms are toved by four steel cables; the guns are nounted on individual
stecl plates vhich are connected by chains, Xach gun has a separate air
hose (U"Parker! brand is preferred) and {iring line; sach string has its
hoses and lines gathered in o harness nede of streamer tubing, The tail
end of cach of the four strings is held up by a large (4 £t diameter)
polvethylene balloon (Morwegian® brand) which tous at or near the swrface, -
‘o Gavdner-Denver four-stage air conpressors (h5, 200, 700, ard 2000 psi)
driven by Detroit V6 diesel encines provide the 1800 psi firing pressure ;
used., A clutch Failure on one of the drive trains caused a delay of 1Y 3
hours tuwo-tiirds of the way dovm the line, With a fixed firing intcrval
of 50 m and a typical ship speed of 5 kis, the repetition rate varied
betveen 18-20 seconds; the capacity of the compressors is insufficient to
fire the full l‘?OO.in3 array faster than every 16.5 sec, Tthe Tiring
instant of each gun can be adjusted at the "blaster® (seismic source
controllerg; the smaller guns are delsyed by 10-20 msec vith respect to
the 300 in’? gun so thet the peal pressure pulse of all guns coincides
{(the delays are checked periodically, especially after gun repairs),
The guns can be automatically or manually fired either singly or in. any
combination desired.

The & hydrophone channels are recorded on a Texas Instruments DI
III (Digital Ficld Systen) composed of 4 binary gain amplifiers (12 twuces/ _
module), 2 multiplexers (24 troces/module), 2 nine track tave transports :
using % inch, 1600 bits/in, 3200 FCI tave (609 tapes uere used on the IPOD
line), 2 "Read-irite" Controllers for the tape transports, one "Fornat
and System Controller', and one system tesbing module, The DFS II1 systen
covers & 7 x 15 foot wall. The data were filtercd (8-62 liz) and sampled
every 4 msec. A single chamnel analog monitor record uas simultaneously
recorded from trace 47. Unforturfately, the nonitor data uere offset a
feu tenths of a second (vertically) each time tape bLransports uere suitch-
ed, approximately every 15-20 minutes; this was the inexpliceble result
of the last minute addition of a delay system {to eliminate recording of
vater travel) and the offset did not affect the taped data,
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Jzho-Sounding

A Raytheon 3.5 kHz system was installed just prior to sailing
from Savannah, however, it could not be msde to work, nor did
sufficient parts and know-how exist to fix it., Finally, the recorder
vas used to record the airgun return via a special é-joot-long hvdro-
phono section installed near the head of the cable {as uas done on the
previous USGS lines); in this mode the recorder could not track the
sea~Lloor in vater depths srester then & see. Subsequent attenpbs to
remedy this situetion resulted in the demise of the recorder. Con
sequonbly, almost no useful depth data uere obtained and vater denth
rust be determidned from the galvanoneter reconds.

Tue geparate navigation systenms are in continuous operation: loran
G and satellive n:vigation conbined with sonar-doppler, IToran G, the
prime system, is used to follow the pre-plotted trackline, 'The navi-
gators, who also control the airgun repetition rale, give verbal course
corrcctions to the Bridge; they assert that they normally are within
150 feet of the line and ravely more than 300 fest off it. A brouble-
some factor on this cruise (again, resulting from the installabion of
nev equipment) was the fact that the shob point nuaber indicated on the
Loran navigator's (as opposed to the observer's) display console was
affected by extraneous pulses caused by pluszing in cquimsent or turning
it on or off, Since the shot point nuzber is reloted to the swomosed
position of the ship, this affects the navigator's feeling for drift,
ebe, and tins cavses moumentary consternation, Also, for uwnlmoim reascns,
the IFOD line ves pre-plotted only for every other shot point (i.ce,
every fourth pop) instead of for every shot point, as is usual; this
also worked 2 hardship on the navigator!'s ¥feeling! for the position of
the ship, Joran C began to fade (initially oniy at night) aboub 1300
statute miles doun the line and satellite navisation was used for the
remaining 800 miles, The satellite system is made by Satellite Fosition-
ing Corp, model vhase L. The receiver is an ITT nodel 50013 the computer
is a Systems ingineering Iebs, 53L 810B; the magnebic tape wnit is Sul '
700; the gyro is a Sperxy lark 227; the sonar dovpler unit is by Hargquairt,
The satellite receiver is used in the short doppler mode (20 sec), The
sonar system vorks in "uater track" mode belou 100-120 fms depth, A1l i
in all, the concern shoun for precise navigetion is improssive,

Sonobuoy Heasvrements
The sonobuoy progjram, vhich employed Ceeanogrephy International

HAd~A buoys, uas not a success., We had 60 buoys ~ of .21 buoys lewnched ‘

only 9 vorked adequately. ALL buoys were tested on deck before lawnch;

» buoys so tested vere not throun because of excessive rf noise, because

they transmitied on several frequencics, or bLecause they could not trans-—

mit voice dntelligibly. A few of the post-lawnch failures may be atbri-

buted to fouling with the streamer, although the orientation of the tail .

buoy as well as wind and swell vere assessed prior to lawnch, The identi~

cal I-D30 receiving/recording equipment uas used successfully on the USGS

lines shot in Septenber - tle only difference vas the use of Navy S5Q-41

sonobuoys, iarly on the IPO) line a Mavy aircraft inexplicably dropved

a pattern ol buoys near the ship -~ these buoys recorded very uvell; thus

it is clear that the feult lies with the Oceanography International. buoys.

The data were recorded both on the I~DGO profiler and the USGS-provided

magnetic tape recoxder,
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Hagnmetometer Frosram

The Varian mapgnebometer equipment provided by USGS (WIHOTL) per—
formed {laulessly. Both analog and magnetic tape recordinss uere
made (polarization interval: one minute)}, Ilasnetic intensity data
were also recorded for five days from the end of the LPOD line Lo
shoal water east of St. Croix, V.I.

Comments on the Sinsle-Channel Honitor Zecord

On the continental shelf and out Lo & waber depth of 3500 m, the
vater bovtom multiple obscured the deep sedinentary and basement
structure, houever, further cast, uvhere the ruitiple cones in after
the beseinent reflection (ab avoud 3900 . wiater denth), the hosenent
is visible bencath 4,2 sec (tvo-umy tine) of sedinent; Morigon A can
also be traced from this point, The mouth of the Enbberas Transverse
Canyon was crossed; the so-called™Hatierss Ouber Ridge" is clearly an
erosionol feature, As usual, RZeflccbor "M is not a sharp, coherent
reflection, hovever, it can be breced oubs beneath the Hatteras Abrssal
Plain, vbere it appears to pinch out, From the Deruda se to the
Fid-Aitlantie Ridge the single channel monitor provides no obvious
revelations, The line pessed through orth Pond, as planned,and after
a last mimite extension of a2 feu wiles uhile avaitiig o terminal fix,
ended just east of the floor of the rifh valler, The monitor revepsl-
no evidence that we inadvertently crossed a fracture zone, Considor-
able iringination uonld be needed to infer the oxistence of sub-bzsenent
reflectors from the monitor...
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