CRUISE REPORT - FAY 018

U.S. GEOLOGICAL SURVEY - WOODS HOLE

by L.D. McGinnis and S.D. Locker



|. SHIP

2. CRUISE

3. AREA OF OPS
4. DATES OF OPS

5. PERSONNEL AND AFFICIATIONS

Chief Scientists - L.D. McGinnis - U.S.G.S., Woods Hole
Ship Captain - J.P. Olander - Tracor
Cruise Curator - S.D. lLocker - U.S.G.S., Woods Hole

Technicians Navigators Watch Standers

Frank Jennings, Chief (I) Don Moller, Chief (3) Stan Locker, Chief (1)

Felicity Oram (1) Scott Heald (1) Sandy Conley (1)

Gerald McCarthy (1) Kathy Kent (1) Bill Patterson (4)
Paul Bereznak (2) Lin Morse (1)

1ysGS, Woods Hole
2Western Geophysical
3WHOI

4sGS, Denver (Phoenix)
SUSGS, Montgomary .(WRD)

6. CRUISE OBJECTIVE

Geophysical reconnaisance of the S.E. Georgia Embayment for=regional

environmental analyses.

7. SCIENTIFIC EQUIPMENT

R/V H.J.W. FAY

o18(Lines #18 through #32\)

/
S.E. Georgia Embayment

215 July 1976

Rob Pexton (1)
Dick Gardner (5)

a) Single-channel seismic airgun reflectton system with 160, 80, 40

and 20 in3 airguns firing simultaneously at 10 to 15 sec intervals.

b) 12 Techtron (?) sonobuoy profiles shot along lines 3| and 32 at

about 40 km intervals. Maximum shot to hydrophone distance-20 km.

¢c) 3.5 kHz fathometer

d) Vibrating string Gravimeter

g) Magnetometer-Gradimeter system



f) Single channel, high resolution seismic reflection system

using a sparker energy source (600 Joule) firing every 1.0 sec.

8. NAVIGATIONAL SYSTEM
Integrated navigational system with:

a) Loran C receiver
b) Satellite receiver
c) MK-29 gyrocompass
d) speed log

e) fathometer

f) velocimeter

g) calendar clock

9. DATA ACQUIRED ON:

) flatbed recorder (Raytheon)-airgun system
b) I flatbed recorder (Raytheon)-3.5 kHz
c) | flatbed recorder (EPC)-sparker

«d) strip chard recorder-magnetometer and gradimeter

&) strip chart recerder-gravity meter

=F) navigation computer print out data

vg) | flatbed recorder (Raytheon)-sonobuoy _
h) tapes recorded on 7 channel Honeywell recorder for airgun, sparker,

3.5, grav., mag., and nav. systems
i) Tapes recorded for_sonobuoy refraction data

10. NARRATIVE AND COMMENTS

Fay cruise 018 departed Charleston, S.C. at 0700 GMT on 2 July 1976
with 14 science staff, 15 ships crew aﬁd the captain's wife and 2 children.
All equipment was over the side and operafioqs began on line 18 at 1000 GMT.
All systems were“operafional except the sparker which was on loan from
Teledyne and received én I July 1976. A malfunctioning sparker Triggering
condensor was diagnosed by Frank Jénnings and it was decided to complete the
first two lines (18 and 19) without the sparker beforeAreTurning to Charleston
for spares. D. Moller requested | to 2 hours delay at the end of line 18
to determine satellite fixes. We returned to Charleston at 1900 GMT on 3 July

for spares. After receiving them from Kevin King put to sea at 1920 GMT.

<
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On July 3 at 2030, al| systems were again in the water and operations

were continued. On the final day of the cruise, line |9 was repeated with
the sparker, since the line crossed two sites »f the proposed USGS drilling
program

Profiling proceeded uneventfully, with watchstanders becoming familiarjzed
with equipment by 5 Ju]y. All sea sickneso among the troops was gone by the 5th
and cruise schedules started to fall into routines. Seas were calm and
weather generally fair. The captain's wife and son began to stand watches
in the lab regularly. Cooperafioﬁ between ship's crew and science personnel
was excellent. |

Marked dlfferences in geologlcal prov:nces are evident from the sparker
and airgun records. Relief on1+mashelf, wesf of the Florida-Hatteras slope,
is negligible. A mound or erOS|onaI remnanf generally marks the shelf break.
The Blake Plateau displays: considerable diversity, with hills and valleys
having relief up to 70 to 80 meters. Stratification in +the hills and
truncation of strata along the slope sTroogly suggests the entire Blake
Plateau is a product of erosion. Sparker records on the shelf were generally
excellent with penetration of 0.4 to 0. 5 seconds (fwo-way f:me) not unusual.
Penetration on +he Blake Plateau was another maffer. Reflection times greater
than 0.2 (two-way) were rare. | suspect this is due to the acoustical
properties ofThenear boTTom lithologies. A flat-lying, good reflecfor
could often be followed from the continental shelf under the slope to the
Blake Plateau where it lies near the surface of the Plateau. This unit was
probably critical in preventing deeper erosion on the Plateau.

An area of compiéx faulting was-observed on the sparker records on
the dogleg between |ines 24 and 25: Although bottom sediments at. the water
sediment interface were smooth and-uﬁdérformed, horst=graben structures,

having throws 15 to 30 meters, were evident at two-way times about 0.1 +o
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0.2 sec below the interface. Strike of the faultsis not known, although
they did not show up on the lines radiating away from the shoreline and
thus they may parallel these lines. Efforts were made to repeat these
observations on the tie line paralleling the dogleg, but rough seas and
high noise !egels preveqfed the recording of not only subsurface reflectors
but even a reliable bottom reflector. The failure of achieving good
sparker records along the tie line was the most serious disappointment of
the cruise. Consideration was given fo resurveying the tie lines (3l and
32), but lack of time prevented any make-up work. No time lee-way was
available for weather delays, thus it was necessary to continue along the
p[annedlfracks without deviation. Because of the nature of the faults
described above and the fact that they ]ie about 100 km due east of a

prime lease area in the S.E. Géérgia Embayment serious consideration

should be given fo pianning'a cruise fo survey, in detail, this fault
system. Time loss during the cruise included that (about 4 hours) involving
the sparker triggering device, 10 hours to evacuate an ailing crewman

(Bob Crews, wiper) suspected of haQIng a heart attack but which turned out
to be a ruptured esophagus and a |5 hour delay at the beginning of the
cruise while waiting for an engineer replacement.

A final malfunction of one of the surveying sysfems-occurred about
midnight GMT on July 8 when the gravity meter was discovered by Don Moller
to be behaving erratically. After some three hour ship-to-shore communications
with Perry Parks, the meter again became operational late on 12 July, barely
on time fo do the tie lines 3| and 32.

Personnel on the cruise were a pleasure to work with. Ships moral
was far above that experiegced last year. Capt Olandér Qenf out of his

way to assist our programs and made every effort to complete the cruise

outline, evento the point where he encouraged completing lines on the south
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end .of the survey'area knowing this would eat into his scheduled shore
Time. chk Gardner from the USGS-WRD in Montgomery, Alabama, was an
excellent addition to the cruise for his knowiedge of onshore geology and
hydrology and also for his broad experience in geologlcal and geophysical
reconnaisance techniques. Bjl]| Patterson from the USGS seismic data
.reduc?ion cenfer in Denver, was able to assume wafch standing responsibilij-
ties ;n a relaf|vely short time as he became proficient in the m:d watch
period. Since par?:c:paflng in Fay cruise 018 we fee] that the acquisition
of cruise personnel from various branches of- the survey is certainly an
excel lent idea. The.pracfice should be confiﬁﬁed and perhaps expanded

to include technical specialists in instrumentation and navigation as well.

Il. TABULATED INFORMATION
a) Days at sea - lﬁ'daya, 4 hrs, 25 min
b) Working-days at sea - 12 daya, 12 hrs, 25 min
c) Total ship track - 3871 km

d) Total track/system

3.5 kHz - - 2665-km = 2575 km
sparker -  2950-"n 2LECE
airgun - - 313 M 301G wu e oen
sonobuoy =~ 5p9-" gL oW
magnetics - 3|3 M 3019
gravity - 299" | I7UT =

e) Description 6f geophysical lines-

-I3 I'ines were run norma} to fhe’boasffine befween:33°N and
2§530'N; “Two Iinas comprised | long tiesline parallel to The
shelf break. In addition 4 short lanes were run in the area between
la+ifude 30°40'N 1o 31°10'N and anglfudes'BO-BO' to 80°W.
The lines and numbering sysfemrwas confinuéd f%om _Fay cruise 017
1o the north at 18. Lines on 018 were numbered from 18 to 32

and the "Qogleg" following each line was considered part of the
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preceeding line.

12 sonobuoy refraction profiles were completed along lines

3] and 32, all on the Blake Plateauy. Sonobuoy stations were

numbered from 2 to I3 with #2 on.fhe north and #13 on the south.
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