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- R. V. GYRE Cruise GC-6
Gulf of Mexico
17 May-8 June 1992
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Summary. A cooperative, marine geophysical/geological and mammal bioacoustic monit
investigation was conducted in the western Gulf of Mexico by the University of Texas Ins
for Geophysics (UTIG), Scripps Institution of Oceanography, (SIO), Centro de Investig

. Cientifica y Educacion Superior de Ensenada (CICESE) of Mexico and Texas A and M Univ.
(TAMU). The research was done aboard the Research Vessel GYRE (Cruise GC-6) of T
during the period 17 May-8 June 1992.

: The ship departed and returned to Galveston, Texas with a brief intermediate stop at
Isabel, Texas. The primary area of interest for the geophysical/ geological investigations ws
. Sigsbee abyssal plain near 24 N, 94 W (Figures 1 and 2, and Table 1). The bioacoustic
was done on the transit lines between Galveston/Port Isabel and the geophysical work
‘Navigational control was provided by GPS (Magnavox models MX200 and 1107, Trimble o
NavTrac) and Loran-C. (Northstar model 6000) receivers. All navigation and unde;
geophysical data were digitally recorded using Maclntosh and IBM personal computer systen

This report briefly describes the objectives and shipboard results for each of

investigations conducted aboard the cruise. A cruise log narrative is also provided (Appcngii;

1. Heatflow. Previous widely-spaced, heatflow measurements in the western Gu
Mexico basin appear to be anomalously low for its estimated crustal age (~160 my), even
‘corrections are applied to account for sediment radioactivity and sedimentation rate. Accordi
- closely-spaced thermal gradient and conductivity observations were made in the vicinity of 1

Sea Drilling Program (DSDP) sites 90 (23947.80 N, 940 46.09 W, Depth 3713m ) and 91

46.40N, 930 20.77 W, Depth 3763m) and along a 150 km transect between the sites (Figy
and Table 2), in an attempt to verify this apparent anomaly.

The digital recording, UTIG heat flow probe was used for these observations.
instrument provided fifty-nine (59) thermal gradient and forty (40) in-situ thermal conduct
measurements at multiple penetration sites during 7 of the 11 heat flow probe survey. /

independent measurements of thermal conductivity.were made on sediments from piston ¢

taken along the other four (4) heat flow probe survey runs as well as at five (5) other piston
sites.

2. Piston Coring/3.5 Khz Shallow Penetration Seismic Profiling. Detailed
Khz seismic surveys were carried out at/between each of the DSDP sites to examine the 1
recent sediment depositional pattern, sedimentation rate history along the heat flow survey tran
(Figure 2, Table 3). These surveys were then used to locate the core stations. One piston «
station was made at each DSDP site with five (5) additional core stations along the heat {
profile between DSDP sites 90 and 91 (Table 3). The thermal conductivity of these seven
cores was measured to verify the in-situ measurements made with the heat flow probe.



In addition to the above work, two (2) piston core stations and 3.5 Khz profiles were made
in the area of the modem sediment wave field located immediately to the west-northwest of the
heat flow survey area (Core Stations 2 and 9, Table 3). This work was done during the transits
between the heat flow survey area and Port Isabel/Galveston, respectively, as time permitted.

Laboratory analyses of the piston cores described above as well as the sediment cores from
the DSDP sites (down to 900m sub-bottom depth) will be used to evaluate the thermal effects of
sedimentation and sediment radioactivity.

3. Ocean Bottom Seismometer (OBS) and Single Channel, Seismic Reflection
Observations The purpose of the seismic work was four-fold: i) to determine the velocity-
depth profile of the overlying sediments and oceanic crust along the heat flow transect connecting
DSDP sites 90 and 91 (Figure 3) ; ii) to examine possible velocity anisotropy in the crust and
upper ‘mantle; iii) to identify the top of the oceanic crust from interpretation of the normal
incidence, seismic reflection pattern of the acoustic basement between Sites 90 and 91 and iv) to
field test our newly upgraded, digital recording OBS instruments

Two (2) orthogonal, wide angle seismic reflection and refraction profiles, were shot across
the heat flow survey area (Figure 2, Table 1). The UTIG, large 2000 cu. in. airgun array and the .
UTIG OBS instruments were used for this work. A single channel, seismic reflection profile was
also acquired by digitally recording sub-bottom reflection information (4ms sample interval, 16
second record length) received on the towed bioacoustic hydrophone streamer (~300m maximum
offset, 150m group length) during the airgun shooting. The OBS experiment and the seismic
shooting line locations are summarized in Figures 2 and 3, Table 4 and Appendix 2. ’

4. Magnetic and Gravity Anomaly Mapping A regional scale magnetic survey was
conducted to map possible weak (<100 nT) seafloor spreading-type, lineated magnetic anomalies
which are believed to trend nearly east-west across the heat flow survey area. Such anomaly
profiles may be correlatable with the Mesozoic geomagnetic polarity reversal history and thus
provide a more precise age determination and spreading direction for oceanic crust beneath the
Sigsbee plain. Gravity data were also acquired to verify and map the large negative free-air
anomaly reported here which appears to coincides with region of low heat flow.

Closely-spaced track line loops extending 50 nm, north and south of the transect connecting
DSDP sites 90 and 91were run at night after the daytime heat flow probe runs. Three E-W cross
track tie line were also acquired (Figure 2, Table 1). For the magnetic surveying, two proton
magnetometer sensors was towed in a horizontal gradient configuration (Far starboard sensor
1578ft/48 1m astern; near port sensor 678ft/207m astern, yielding 900ft/274.3m total separation).
Numerical integration techiques will be used to remove temporal geomagnetic noise which may
obscure any weak total field geologic anomalies (generally <50 ntesla/gamma).

A LaCoste-Romberg marine gravimeter was used to measure the gravity field during the
entire cruise. The north-south orientation of the GPS navigated, primary grid lines across the heat
flow transect between Sites 90/91 should provide a high resolution gravity survey, requiring only
minor Etvos corrections

5. Bioacoustic Monitoring The distribution of cretacean in the southwestern Gulf of
Mexico has not been well surveyed by experienced marine mammal scientific observers.
Accordingly, a multichannel hydrophone streamer was towed to detect and locate whale and other
biologic sound sources during Leg 1 of the cruise.. Simultaneous visual monitoring was also
done. This work was part of the long-term seasonal observation program, GULFCET, currently
being conducted by TAMU in the Gulf of Mexico (Figure 1, Table 5). ' - '



The monitoring was conducted along a transect extending from the 100m depth cont
Galveston (289 03'N, 940 10'W) southward to the 2000m depth contour(269 28'N, 94
then southwestward along the 2000m depth contour to 24° N latitude. and then eastward
geophysical survey area and northwestward during the transit to Port Isabel. The hydrc
streamer was also towed during the OBS airgun shooting. Table 5 shows the co
bioacoustic streamer towing log. Seawater temperature was observed at twenty-seve
expendable bathythermographs (XBT) stations along the bioacoustic monitoring lines ang
geophysical survey area as well (Table 6). Appendix 3 includes a brief report of the bi
observations.

6. Post-Cruise Research Responsibilities/Institutiqn:

1. Heat Flow - S. Nagihara/SIO, J. Sclater/SIO :

2. Piston-coring/3.5 Khz Profiling - W. Behrens/UTIG, A. Martin/CICESE

3a. Ocean Bottom Seismometers (OBS) - Y. Nakamura/UTIG, J. Garmany/UTIG

3b. Single Channel Seismic Reflection - K. Griffiths/UTIG, J. Phillips/UTIG

4. Magnetics/Gravity Profiling - J. Phillips/UTIG, K. Griffiths/UTIG, J. Garcia/CICES
5. Bioacoustic Monitoring - J. Norris/TAMU, W. Evans/TAMU ‘

7. Personnel

Leg 1 (17 May-24 May)

Leg 2 (24 May-8 June)

1. J. D. Phillips J. D. Phillips

2. Y. Nakamura J. Sclater

3. J. Garmany ~ L. Lawver

4. M. Riedesel S. Nagihara

5. W. Behrens W. Behrens

6. A. Roberts A. Roberts

7. K. Griffiths K. Griffiths

8. Y. Hello D. Letzring GYRE

9. J. Norris TAMU D. Rolf "

10. M. Duncan " W. Green "

11. S. Leatherwood " R.V.Pittman "

12. T. Jefferson " J. Garcia CICESE

13. W. Stevens " G. Diaz "

14.D. Letzring GYRE R. Vazquez "

14. D. Barrows " Sally Zellers UTIG Student
15. D. Rolf " Sheryl Stouffer =~ "
16. R. V. Pittman " Nick Hazel "
17. W. Green " Shannon D. Wilson "
18. J. Garcia CICESE

19. G. Diaz "

20. R. Vazquez "
21. Darcy Brooks UTIG Student
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Table 1

Gulf Probe 6 - Line/Time Definition
Line Day | Time | Day | Time | . |DATATYPE
No.’ Description _Dir. | Start | Start End End | 3.5/Mag|Grv[SCS
1 OBS Shooting line | N-S 21-May| 05:15 | 21-May| 15:59 [ x X X | x
2 |OBS Shooting line | SW-NE| 21-May | 16:21 21-May | 20:30 | x X X | X
3 _|OBS Shooting line | E-W | 21-May | 22:00 | 22-May 18:49 | x [x |x |x
Core Station 1 ‘ 23-May | 15:00 | 23-May| 18:00 | x X
4 Transit to E-W North Tie 23-May| 18:01 23-May 20:24 | x X X
S__|North E-W tie line E‘-W. 23-May | 20:25 | 24-May 0‘5:00' X Ix [x
‘Core Station 2 1 26-May | 04:30 | 26-May| 08:30 | x X
Core Station 3 .
Heat Flow Probe 1.1 26-May | 14:21 | 26-May | 23:39 [ x X
i — , -
8 _|Transit to South W-E Tie | 26-May| 23:40 27-May | 02:00 | x |x [x
9 - [South W-E tie line W-E |27-May| 02:10 [ 27-May| 11:00 | x |x |x
10_|Transit to site91 | S-N 27-May | 11:05 | 27-May | 13:30 | x | x |x
Core Station 4 , . _ ,
Aborted Heat Floy | 27-May | 13:31 | 28-May | 04:00 | x X
HF Pressure Case Tests
1 11 Magnetic/Gravity | S-N 28-May | 04:01 28-May | 08:39 [ x |x [x -
_12 iSurvey-North Loop| E-W 28-May 08:49 | 28-May| 09:49 | x [x |[x
13 ‘ N-S 28-May| 10:00 28-May | 15:51 | x X X
Heat Flow Probes 28-May| 15:52 éQ-May 00:19 | x X
2.1-2.4 ‘ ' .
14 Magnetic/Gravity_ N-8 |29-May QO:'20 29}May 05:38 [x |[x |x
15 |Survey-South Loop E-W_|29-May| 05:40 29-May.| 06:27 | x X |x
1'6 ' ’ S-N 29-May | 06:31 | 29-May | 11:33 X Ix Ix
Heat Flow Probes 29-May| 11:34 | 30-May | 00:47
3.1-3.7
17 |Magnetic/Gravity [ S-N 30-May | 00:48 | 30-May | 05:38 | x X X
18 |Survey-North Loop| E-w 30-May | 05:45 | 30-May | 06:23 | x X {x
19 1 N-S | 30-May| 06:32 30-May | 12:15 | x X X
Core Station 5 ,
Heat Flow Probes 30—May. 12:16 | 31-May | 00:19 -
4.1-4.6
20 |Magnetic/Gravity | N-S | 31-May| 00:20 31-May | 05:58 | x X X




Table 1

21 |Survey-South Loog E-W | 31-May| 06:06 | 31-May| 06:43 | x X
22 S-N_|31-May{ 06:53 | 31-May| 11:54 | x | x
Heat Flow Probes 31-May|{ 11:55 1-Jun | 01:56 | x
5.1-5.6 : ~
23 [Magnetic/Gravity | S-N 1-Jun | 01:57 | 1-Jun | 06:16 | x | x
24 |Survey-North Loopl E-W 1-Jun 06:22 1-Jun | 06:59 | x X
25 N-S 1-Jun 07:07 1-Jun | 13:24 | x X

Heat Flow Probes »
6.1-6.6 1-Jun 13:25 2-Jun | 02:15 | x
Core Station 6
26 |Magnetic/Gravity | N-S | 2-Jun | 02:16 | 2-Jun | 07:29 |x |x
27 _|Survey-South Lood E-W | 2-Jun | 07:35 | 2-Jun | 08:18 | x |x
28 : S-N 2-Jun 08:26 | 2-Jun | 13:30 | x X
‘Heat Flow Probes 2-Jun | 13:31 | 3-Jun | 00:48 | x
7.1-7.6
29 Magjetic'/Gravity S-N | 3-Jun | 00:49 | 3-Jun | 06:15 [ x | X
30 [Survey-North Loopl E-W | 3-Jun 06:23 3-Jun | 07:02 { x X
31 _N-S | 3-Jun | 07:08 | 3-Jun | 12:32 | x |«x
Heat Flow Probes '
‘ 8.1-8.6 3-Jun | 12:33 { 4-Jun | 00:02 { x
Core Station 7
32 |Magnetic/Gravity | N-S | 4-Jun | 00:03 N-S [05:10 x |[x
33 ISurvey-South Loog E-W | 4-Jun | 05:15 E-W | 05:58 | x |x
34 S-N 4-Jun | 06:05 S-N 1143 | x |x
35 |Magnetic/Gravity | S-N | 4-Jun | 22:10 | 5-Jun [ 03:11 [ x | x
36 {Survey-North Loop| E-W | 5-Jun 03:20 5-Jun | 03:59 | x |x
37 N-8 A 5-Jun 04:05 5-Jun | 09:19 | x X
Core_Station 8 _
Heat Flow Probes 5-Jun | 09:20 | 5-Jun | 21:49 | x
10.1-10.6 '
38 |Magnetic/Gravity | N-S | 5-Jun | 21:50 | 6-Jun | 02:53 | x [x
39 |Survey-South Lood E-W 6-Jun 02:57 6-Jun | 03:43 | x X
40 S-N 6-Jun 03:49 6-Jun | 09:33 | x X
Heat Flow Probes
11.1-11.6 6-Jun 09:34 6-Jun | 21:53 | x
Core Station 9
Magnetic/Gravity | W-E | 6-Jun | 21:54 | 6-Jun | 23:16 | x | x

41




Table 1

42 |Survey-North Loop{ NE-SW| 6-Jun 23:20 7-Jun | 00:05 | x X X
43 ) - S-N 7-Jun 00:11 7-Jun | 05:40 | x X X
Regional Transit Lines ,
A |[from Galveston 17-May | 04:00 | 18-May| 03:00 | x X X
B lfrom Galveston 18-May| 03:00 | 18-May | 20:00 | x | x |«x
C {from Galveston 18-May| 20:00 | 19-May | 16:00 | x X X
D__lfrom Galveston 19-May| 16:00 | 20-May | 06:30 | x | x | x
E_[from Galveston 20-May | 06:30 | 20-May| 08:40 | x |x |x .
F___]OBS Deployment 20-May| 09:00 | 20-May | 15:00 | x X
G__[Shooting, no OBS 21-May| 02:30 |21-May| 08:00 [ x | x | x
H |OBS Recover 22-May| 18:50 | 23-May| 15:00 | x X
6a {to Port Isabel 24-May | 05:00 | 24-May| 14:00 | x X | x
6b {to Port Isabel 24-May | 15:00 | 24-May | 21:00 | x X X
7a_|from Port Isabel | 25-May | 15:00 | 26-May | 04:30 | x | x | x
7b__ifrom Port Isabel 126-May| 08:00 | 26-May | 14:20 | x | x X
| {to Galveston 7-Jun | 05:41 | 8-Jun X Ix |x

09:00




Table 2

HEAT FLOW PROBE STATIONS
Station _# Date | Time |Latitude (N) [Longitude (W) Depth* Comments
- , {Uncor m)
Heat 1.1 26-May|  2015|23° 46.953 |94° 42.292 . 3714| enter, No conductivit
(~Site 90)| 26-May| 2030{23° 46.817 |94° 42.400 3714{ pullout, Heat pulse
Heat 2.1 28-May| .1800(23° 44.743 [93° 20.479 3739 enter, No conductivity
(~Site 91)| 28-May| 1812]23° 44.888 |93° 20.576 3739| pullout, Heat pulse
Heat 2.2 28-May| 1914{23° 45.574 (93° 20.884 3739] enter .-
" 28-May| 1927{23° 45.674 [93° 20.945 3739] pullout !
Heat 2.3 | 28-May]| 1955|23° 46.018 |93° 21.106 3739 enter "
" 28-May| 2006|23° 46.142 ]93° 21.173 3739 pullout "
Heat 2.4 | 28-Mayj 2100(23° 46.809 [93° 21.422 3739 enter ."
= | 28-May| 2112]|23° 46.879 [93° 21.428 | 3739| pullout "
Heat 3.1 29-May| 1405;23° 43.116 |93° 25.759 .3741] enter, No conductivity
29-May| 1424{23° 43.203 |93° 26.846 3741| pullout, Heat pulse
Heat 3.2 | 29-May| 1506|23° 43.543 193° 26.206 3741/ enter "
: | 29-May| 1520|23° 43.616 [93° 26.352 3741 pullout "
Heat 3.3 | 29-May| 1601|23° 43.878 [93° 26.651 3741| enter "
29-May| 1614|23° 43.986 |93° 26.783: 3741| pullout "
Heat 3.4 | 29-May| 1701|23° 44.322 |93° 27.205 " 3741]| enter "
29-May| 1711{23° 44.419 {93° 27.308 |  3741] pullout "
Heat 3.5 | 29-May| 1755|23° 44.806 [93° 27.622 3741] enter "
' 29-May| 1809]23° 44.895 [93° 27.725. 3741 pullout "
Heat 3.6 | 29-Ma 1953]23° 45.679 193° 28.742 3741] enter "
29-May| 2006[23° 45.586 |93° 28.800 3741 pullout = "
Heat 3.7 | 29-May| 2119|23° 46.631 [93° 31.134 © 3741] enter "
29-May| 2230{23° 46.698 |93°-31.236 - 3741 pullout - "
Heat 4.1 30-May| - 1725]23° 45.565 [93° 40.129 3741] enter, No conductivity|
30-May| 1739|23° 45.655 |93° 40.177 ~3741] pullout, Heat pulse
Heat 4.2 | 30-May| 1826[|23° 45.906 |93° 40.288 3741| enter . "
30-May| 1839]23° 45.956 |93° 40.269 3741/ pullout "
Heat 4.3 | 30-May| 1926(23° 46.154 [93° 40.398 3741] enter o
: ~ | 30-May| 193923° 46.237 [93° 40.509 3741 pullout “
Heat 4.4 | 30-May| 2026{23° 46.414 [93° 40.796 374 1| enter "
30-May| . 2039(23° 46.459 |93° 40.929 3741| pullout *
Heat 4.5. | 30-May| 2124|23° 46.645 [93° 41.341 3741 enter "
30-May| 2136]23° 46.708 [93° 41.430 3741| pullout "
Heat 4.6 [ 30-May| 2226|23° 46.9651 |93° 41.965 3741/| enter "
- 30-Ma 2237]|23° 46.4247 |93° 42.063 374 1| pullout " -

*Uncorrected meters(m), computed by converting observed fathoms(fms) recorded on

echo-sounder to one-way traveltime and multiplying by 1500 m/sec

Uncorrected Depth(m)=(Observed fms/(800 fms/sec))*1500m/sec
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Table 2

Heat 5.1 | 31-May| 1607[23° 45092 [93° 48.176 3741]| enter
31-May| 1617|23° 45.160 [93° 48.208 - 3741} pullout
Heat 5.2 | 31-May| 1703|23° 45.541 |93° 48.480 3741| enter
31-May| 1733|23° 45.775 |93° 48.640 __3741] pullout
Heat 5.3 | 31-May| 1816[23° 46.088 |93° 48.869 3741| enter
31-May| 1841|23° 46.303 [93° 49.049 3741| pullout
Heat 54 | 31-May| 1932|23° 46.680 |93° 49.379 . .3741] enter
' 31-May| 1954[23° 46.878 [93° 49.564 3741!| pullout
Heat 55 |31-May| 2041]|23° 47.236 |93° 49.862 3741/| enter
_[81-May| 2105[23° 47.508 |93° 50.115 3741] pullout
Heat 5.6 31-May| 2146{23° 47.795 [93° 50.336 __3741] enter
_ 31-May| 2151|n/a ' n/a ~_3741|No data,
o ’ Batteries Failed
Heat 6.1 1-Jun| 1508[23° 42,577 [93° 59.751 3743 enter
1-Jun| 1522[23° 42.736 [93° 59.902 3743} pullout
Heat 6.2 | 1-Jun| 1614[23° 43.135 |94° 00.171 3743| enter
e | 1-Jun| 1624|23° 43.281 . [94° 00.242 3743| pullout
Heat 6.3 1-Jun| 1717{23° 43.558 [94° 00.369 3743| enter
1-Jun| '1734(23° 43.706 [94° 00.425 3743]| pullout
Heat 6.4 - | 1-Jun| 2008[23° 47.114 |94° 01.177 ~_3741| enter
’ 1-Jun| 2027|23° 47.263  |94° 01.263 3741| pullout
Heat 6.5 1-Jun| 2108[23° 47.518 [94° 01.250 3741| enter . .
_1-Jun] 2126]23° 47.554 |94° 01.209 3741/ pullout
Heat 6.6~ | 1-Jun| 2207[23° 47.693 |94° 01.204 3741| enter.
: _1-Jun| 2228[23° 47.758 |94° 01.202 3741| pullout
Heat 7.1 |- 2-Jun| 1531[23° 44.695 |94° 08.105 ___'3743| enter
2-Jun| 1548)23° 44.858 [94° 08.148 3743| pullout
Heat 7.2 2-Junf 1629|23° 45.184 [94° 08218 3743| enter
2-Jun| 1646|23° 45.359 [94°. 08.257 3743| pullout
Heat 7.3 2-Jun| 1730|23° 45.624 [94° 08.202 3743| enter
2-Jun| 1748(23° 45.732 [94° 08.210 3743| pullout .
|Heat 7.4 | 2-Jun| 1828[23° 45972 |94° 08.161 . 3743| enter+
2-Jun| -1846|23° 46.035 |94° 08.119 3743} pullout
Heat 7.5 2-Jun|- 1929|23° 46.423 [94° 07.978 | = 3743 enter
‘ 2-Jun| 1948|23° 46.467 |94° 07.937 3743| pullout
Heat 7.5 2-Jun| 2233|23° 47.077 [94° 07.003 3743 enter
2-Jun| 2252[23° 47.076 |94° 07.049 3743] pullout
Heat 8.1 3-Jun| 1410]23° 44.761 |94° 17.437 3743| enter
3-Jun| 1426[23° 44.917 |94° 17.460 3743| pullout
Heat 8.2 3-Jun] 1509(23° 45.150 [94° 17.537 | 3743 enter .
o 3-Jun| 1526(23° 45.254 [94° 17.561 3743| pullout . . -
Heat 8.3 3-Jun| 1609|23° 45.500 [94° 17.766 3743| enter
3-Jun| 1626[23° 45.627 |94° 17.797 3743] pullout
Heat 8.4 3-Jun| 1715/23° 46.058 !94° 17.993 3743] enter
3-Jun| 1734/23° 46.168 [94° 18.039 3743| pullout
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Table 2

Heat 8.5 3-Jun| 1828]23° 46.596 [94° 18.151 3743| enter
3-dun| 1851[23° 46.693 [94° 18.184 3743| pullout

‘{Heat 8.6 3-Junj 1947]23° 47.130 [94° 18.181 3743| enter
3-Jun| 2005{23° 47.179 [94° 18.170 3743| puliout

Heat9.1 4-Jun| 1349|23° 45.597 [94° 27.120 3743} enter
4-Jun] 1406|23° 45.703 |94° 27.229 3743} pullout

Heat9.2 4-Jun] 1450|23° 45.966 [94° 27.436 3743| enter
4-Junj 1506|23° 46.085 ([94° 27.542 3743| pullout

Heat9.3 4-Jun| 1551(23° 46.393 [94° 27.722 3743] enter
4-Jun| 1607]23° 46.501 |(94° 27.777 3743} pullout

Heat9.4 4-Jun] 1651|232 46.832 |94° 27.942 3743]| enter
4-Jun| 1708[23° 46.955 |[94° 28.026 3743 pullout

Heat9.5 4-Jun| 1753{23° 47.323 [94° 28.194 3743| enter
4-Jun| 1810|23° 47.465 {94° 28.286 3743| pullout

Heat9.6 4-Jun| 1857|23° 47.725 [|94° 28.425 3743| enter
' 4-Jun{ 1913|23° 47.386 |94° 28.523 3743 pullout

Heat9.7 4-Jun]| 1957|23° 47.049 |94° 28.659 3743] enter
4-Jun! 2003|n/a n/a 3743iNo data,

Batteries Failed

‘[Heat 10.1 | 5-Jun| 1400{23° 47.390 ‘|94° 34.535 3737 enter
‘ 5-Jun| 1415/23° 47.495 |94° 34.701 3737| pullout

Heat 10.2 5-Jun| 1501[23° 47.581 |94° 35.071 3737| enter
5-Jun| 1518{23° 07.349 |94° 38.989 3737] pullout

" {Heat 10.3 5-Jun| 1601]23° 47.826 |94° 35.48 3737} enter
5-Jun| 1619(23° 47.884 [94° 35612 3737| pullout

Heat 10.4 5-Jun 1724]23° 47.362 [94° 36.002 3737] enter
5-Jun] 1743(23° 47.490 |94° 36.140 3737 pullout

Heat 10.5 5-Jun| 1842|23° 47.039 |94° 36.478 3737| enter
5-Jun| 1900|23° 47.150 [94° 36.578 3737| pullout

‘|Heat 10.6 5-Jun 19563]23° 47.047 |94° 37.136 3737| enter
5-Jun| 2009|23° 47.038 |94° 37.191 3737 pullout

Heat 11.1 6-Jun{ 1125[23° 45.233 |94° 44.578 3699| enter
6-Jun| 1144{23° 45.199 |94° 44.738 3697 puliout

Heat 11.2 6-Jun 1244[23° 45.766 [94° 45.184 3694| enter
6-Jun| 1304/23° 45.811 [94° 45.289 3694| pullout

Heat 11.3 6-Jun| 1410|23° 46.400 |94° 45.873 3688} enter
6-Jun| 1422i23° 46.385 [94° 45.949 . 3688| pullout

Heat 11.4 6-Jun| 1534{23° 47.051 [94° 46.468 3686| enter
6-Jun| 1551[23° 47.032 [94° 46.572 3684 pullout

Heat 11.5 6-Jun| 1628|23° 46.999 |94° 46.785 3684| enter
: 6-Jun| 1646|23° 46.991 |94° 46.897 3684 pullout

Heat 11.6 6-Jun| 1709[23° 46.997 [94° 47.068 3683| enter
6-Jun 1731]23° 46.993 {94° 47.190 3683 pullout

Page 3




Station

CORE 1
(Site 91)

CORE 2
(Wave Field)

CORE 3
(Site 90)
CORE 4
CORE 5
CORE 6
CORE 7

CORE 8§

CORE 9
(Wave Field)

* Matthews' Tables (1939) correction applied. Add 3m for Transducer hull depth

Date

23-MAY

23-MAY

26-MAY
26-MAY

26-MAY

26-MAY

27-MAY
27-MAY

30-MAY
30-MAY

1-JUNE

'2-JUNE
3-JUNE :

3 JUNE

5-JUNE

5-JUNE

6-JUNE
6-JUNE

Time

1652

1751

0504
0619

1507

. 1624

1652

1751

1318

1433

2356

0057
- 2130

2228

1026
1128

1938

2037

Lat
23°45.86
23°46.377

24°38.54
24° 38.603

23°47.53
23°47.625

23°45.86

23°46.377

23°46.369
23°46.58

23°46.819
23°47.2271

23° 47.4453
23°47.7293

23°46.548'N
23°46.248'N

23°49.489
23° 49.440

- Long

-93°20.547
-93°20912

-95°26.65
-95°24.516

-94° 46.059
-94° 46.098

©.93°20.547

-93°20012
-93° 40,882

©-93°40.39

-94° 00.904
-94° 00.9206

-94° 17.9485
-94° 17.9013

-94°35.167'
-94°35.950"

-94° 53.503
-94° 54.163

TABLE 3 Piston Core Stations

Depth(cor)*
3753 m.
3753 m.

3362 m.
3368 m.

3697 m.
3697 m.

3753 m.
3753 m.

3755 m.
3755 m.

3755 m.
3755 m.

3755 m.
3755 m.

3753 m.
3753 m.

3643 m.
3643 m.

Comment L

start
tip 8.79
start
trip  7.50
start
mip  6.44
start
tip 7.64
start
trip 4.60
start
trip 4.36
start:
tip 4.4
start
rip 4.90:
start

tip 7.50,
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TABLE 5

BIOACOUSTIC STREAMER DEPLOYMENT LOG

‘DATE (GMT) TIME MILES SPEED COMMENT
1300/17 May
29.0 hrs 190nm 6.6 kts Dedicated
1804/18 May
2000/18 May ,
20.3 hrs 130 nm 6.4 kts Dedicated
1620/19 May
1830/19 May
13.75 hrs 883nm 6.4 kts Dedicated*
0815/20 May
Subtotal 63.05 hrs - 408 nm 6.5 kts
0200/21 May
Shooting
30.25 hrs 152.0 nm 5.0 kts Fixed SOA
5.0 kts
0815/22 May
1400/22 May -
Shooting
1.75 hrs 9.0 nm 5.0 kts Fixed SOA
5.0 kts
1545/22 May |
Subtotal 32.00 hrs 161.0 nm 5.0 kts
1545/22 May
2.25 hrs 22.5 nm 10.0 Transit
1800/22 May
1845/23 May
24.25 hrs 242.5 nm 10.0 kts Transit
1900/24 May
Subtotal 26.50 hrs 265.0 nm 10.0 kts
TOTAL 121.55 hrs 834.0 nm

*Required a minimum Speed of Advance (SOA) = 6.0 kts

\J

2,3
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Summary of OBS Experiment aboard R/V Gyre Cruise 92G-06,

APPENDIX 2

Gulf Probe 6, Leg 1

During this cruise, we deployed eight new UTIG OBS's along two intersecting lines and recorded 32
hours of continuous data on each of them. The total amount of data acquired is about 1.1 Giga bytes. In
this supplement to the cruise report, we document certain pertinent technical information and performance
of the instruments. [All times are given in local Central Daylight Time, which is 5 hours behind UTC.]

Seismic instruments:

Number of channels;

Sensors:

Sampling interval:

Anti-aliasing filter:

Seismic signal source:

Towing depth:

Shot interval:

Upgraded UTIG OBS

3 channels for 3-component geophone data for entire 32 hours, except
the one for station 6, which was programmed to record 26 hours of 4-
channel (3-component geophone and a hydrophone) data and 6 hours of
single-channel (vertical geophone only) data.

UTIG 3-component gimbaled geophone assembly with Mark Products

L15-B 4.5 Hz geophones for all stations:

Benthos AQ-12 hydrophone

5.000 ms
30Hz

2000 cubic inch air-gun

9 m (estimated)

40 s

Deployment and recovery data

and for station 6 only,

Station 1 2 3 4 5 6 7 8
OBS Chassis 92-5 92-6. 92.7 92-8 92-9 90-2 92-10 92-11
Sphere 29034 23644 44398 29036 44568 32527 23640 31615
Deployment May 20 May 20 May 20 May 20 May 20 May 20 | May20 May 20
Time 05:02:03 06:53:43 08:46:54 10:52:17 13:27:46 16:16:11 18:03:00 19:47:45
Deployment | 23%47.794N | 23°47586N° | 23°7.300N 23°47.02TN 23*31.044N | 23°46416N 23°46.745'N | 24°02.380N
Location 94°46.097'W 94°29.009W | 94°11.974'W | 93°54.800w | 93°38, 175W | 93°20723'W | 93°37.626'W | 93°37.467W
Water Depth 3686m 3749 m 3751 m 3755m 3753m 3757m 375Tm 3757Tm )
Release May 22 May 22 " May 22 May 22 May 23 May 23 May 23 May 23
Time 12:00 14:45 17:30 20:15 00:00 09:15 02:45 05:30
3“,;{;;‘"3 13:00 15:43 18:28 21:13 00:52 10:12:30 04:09 06:26
Rc';:_:::ry 14:04:12 16:05:45 18:46:37 21:39: 01:12:36 10:37 04:23:44 06:53
Recovery 23°46.479'N 23°46.667N 23°46.606'N 23°46.853N 23°31.437TN 23°47.094N 23°47.404'N 24°02.910N
Location 94°46.479'W 94°29.471'W | 94°12.449'W | 93°55.168'W 93°37.950W | 93°20.856'W | 93°37.791'W 93%38.199W
Water Depth 3686m 3753m 3755m 3758m 3757m 3758 m 3757Tm | 3758m

Deployment and recovery locations are from real-ime monitor dis;
Water depths have been converted from fathoms read off the ccho

ed., 1980, and the ship's draft of 3 m added.

play of GPS navigation data from the bridge.

sounder chartcorrected for 'Matthews' table' 3rd




- OBS Seismic lines

Line No. 1 2 3
From 24°06.65'N 23°28.25'N 23°46.35N
- 93°37.28'W 93°38.25'W 93°17.83'W
To 23°28.32'N 2346.35'N 23°47.29N
93°38.25'W 93°17.78'W 94°13.47W
First shot May 21 May 21 May 21
recorded 03:00:35.872 11:00:35.668 17:23:55.499
Last shot May 21 May 21 May 22
recorded 10:59:55.669 17:23:15.500 10:43:02.138
Line length 70.77 km 37.87 km + 94.53 km
Stations on line 8,7,5 ' 6,7,4,3

Line 2 includes tumns at each end.
Line 3 was interrupted on May 22 between 02:55:55 and 09:01:42 due to air-gun failure.
Stations 2 and 1 were on the westward extension of line 3 where no shots were fired.

Instrument performance

All eight instruments recorded nearly full 32 hours of data. Howe&er, there were some problems
of which were hardware related. They are listed below for future corrective and preventive measures,

- 1. The magnetic tape drives of all eight OBS units experienced difficulty attaining full working st:
immediately after they were powered up following a long dormancy at low temperature. This prob
had been known from pre-cruise cold tests. However, all regained full operating status within a -
minutes and little or no data loss resulted.

2. Two instruments, OBS 90-2/sphere 32527 at station 6 and OBS 92-10/sphere 32640 at statior
showed one horizontal component with reduced and distorted response indicative of a tilted geophc
An examination in the lab after the cruise indicated that the problem with the latter unit was ind
caused by a tilt of the geophone gimbal-mount base plate that appeared to be created by low fl
(silicon oil) level and resulting uneven wetting of the top surface of the plate. Some silicon oil n
has leaked out of the geophone housing. No apparent problem was found for the former unit after
cruise, and thus the likely cause of its problem remains to be excessive tilting of the wh
instrument on the sea floor.

3. One instrument, OBS 92-11 at station 8, suffered a large DC offset on one of the channels (vertic
A test in the lab after the cruise indicated that it was caused by a defective trim pot on the preampli
board. Since we used automatic gain ranging, the large DC offset degraded the amplitude resolutior
small signals. The other two channels were not affected.

4.  The signal from a hydrophone, which was used only at station 6, was extremely weak, However,
realized later that the hydrophone we used was designed for a maximum depth of 6000 feet, while
deployed it at depth.

I8 /w'm 7

5. One of the two strobe lights in each of the spheres 32527 (station 6), 23640 (station 7) and 31¢

(station 8) was not working at recovery.

6.  One Novatech submersible transmitter, used at station 8, leaked sea water and was damaged.

7. One stainless steel strap holding the sphere inside a yellow plastic hardhat, deployed at station
broke. This caused both submersible transmitters, fastened to the strap, to remain under water af
the unit surfaced, thus preventing them from transmitting radio signals.



APPENDIX 3

Cruise Report
R/V Gyre
5/16-5/24/92

I. Goals of Cruise

The goal of this cruise was to conduct visual and acoustic
observations of cetaceans in the western Gulf of Mexico as adjunct
to the cetacean census estimates made for the GulfCet program.
These observations were to replicate parts of the GulfCet census
area and to extend our observations into Mexican waters south of
the main GulfCet research area. . These waters have historically
been important areas for sperm whale sightings and may serve as
seasonal locales where whales that are found off the mouth of the
Mississippi congregate.  Overall, these southwestern waters have
rarely been surveyed by experienced marine mammal observers and
this cruise represents one of our few opportunities to gain access
to the area.

II. Personnel

A. Acoustics
1. Jeff Norris
2. Mike Duncan

B. Visual observers
1. Steve Leatherwood
2. Tom Jefferson
3. Bill Stevens

III. Cruise Chronology

A summary of this cruise is provided in table 1, with a cruise
map provided in figure 1. The marine mammal observation
components for this cruise comprised three segments.

A. First Segment: 5/17-5/19

After leaving Galveston at 22:05 on 5/16/94, we deployed the
array uon arriving on station at the north end of .GulfCet track #4
at 09:18 the next day, 5/17. We sailed south at 6 knots,
replicating the census run done precisely a month before during the
the Long Horn cruise. While no animals were seen, we did record
whistles. Upon reaching the end of track #4 at the 2000 m depth we
turned west to follow that contour. on 5/18 we briefly haulted
recording, at 12:21, to test the seismic air gun. Recordings were
begun again two hours later and we continued along the 2000 m
isobath. We arrived at the end of this segment and retrieved the
array at 10:50 on 5/19 having traversed 309 miles over 46:56 hours.
We still had not seen any cetaceans, but we had made further
recordings of whistles. Our overall impression of the seas were
that they were extraordinarily sterile, with few sightings of fish
or birds. According to the cruise plan, as described both in.text



Tablell. Cruise Summary for R/V Gyre cruise from 5/16-5/24/92.

Date Time Dur. Dist Species Comme
5/16/92 22:05 Leave port
track
First Segment
5/17 09:18 Array deploy
of census t
100 m d
5/17 21:24 12:06 | 97 End of Leg ;
m depth.
follow 2000
5/18 12:21 14:57 93 - None seen, Stopped re
whistles tested s
recorded. equip:
5/18 14:57 Begin recor:
5/19 10:50 19:53 119 None seen, End recor:
whistles cetac:
recorded.
Second Segment
5/19 13:54 Recording
heading e
deeper wat
kno
5/20 03:07 13:13 75 | Steno Stopped re
bredanensis Array broud]
Stenella devices deg
longirostris
Third Segment
5/23 13:58 Other re
completec
deployed,
begins. Ret
port at 1
5/24 13:48 23:50 | 245 Lagenodelphis | End of reco
hosei, Pt. Isa
Tursiops
trunacatus
Totals 83:59 | 629

ensus

: head
#4 at

2000
d to

vbath.

ng;

again

for

n;
ver
it 6

ng;
; ocs
lo °

ch
-ay
ding
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and on .chart, this ended our contracted segment of the cruise. We
then began heading east to continue with the physical oceanography
components of the cruise.

B. Second Segment: 5/19-5/20

We redeployed the array 17 miles to the east of our last
-recording position at 13:54 on 5/19. We headed ESE for 75 miles at
5.7 knots for 13:13 hours, moving from the 2000 m contour to the
deepest areas of the gulf, the Sigsbee Plain at 3700 m depth.
During this transit we both saw and recorded rough-toothed dolphins
(Steno bredanensis) and spinner dolphins (Stenella longirostris).
Upon reaching Deep Sea Drilling Program (DSDP) site 90, we halted
recording and retrieved the array at 03:07 on 5/20. This completed
our recordings prior to the intensive physical oceanographic
research. By this time we had recorded for a total of 60:09 hours
over a distance of 384 miles.

C. Third Segment: 5/23-5/24

Upon completing the physical oceanography research we
redeployed the array for the return cruise to Port Isabel at 13:58
~on 5/23. However instead of heading directly back as planned we
first headed directly north for approximately 25 miles, then
directly east for about 110 miles after which we then headed
directly to Port Isabel. These course deviations apparently
allowed for further magnetic and/or gravitational field research.
As we crossed the continental shelf, in approximately 820 m of
water we made the first sighting in the Atlantic Ocean and the
first recordings ever of Frazer's dolphin (Lagenodelphis hosei).
Over 200 animals were observed, including several animals that bow
rode on the vessel. We also later saw and recorded Tursiops. As
we neared. Port Isabel, we retrieved the array at 13:48 on 5/24,
having recorded for slightly less than a day, covering 245 miles.

IV. Sumary of Findings

During this cruise we uncovered valuable positive and negative
data about marine mammal distributions in the Guif. on the
negative side we did not see many the cetaceans we had expected to
See, particularily sperm whales and various stenellids. We are
interested to know if there was no cold water gyre in the area,
since the gulf appeared surprisingly empty, even of such commonly
seen animals as flying fish and marine birds. On the positive side
we had the first, third, and fourth sightings of three delphinid
species. We even saw three humming birds crossing the gulf! We
recorded 114 tapes over 629 miles of recording, including. 15
acoustic contacts (see appended Taping Record), which can be
compared to 126 acoustic contacts over 1240 miles during the Long
Horn cruise. Overall, while this data set is meager, it represents
valuable information that may allow us to piece together the
distribution and abundance of marine mammals in the Gulf of Mexico.
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