INTRODUCTION



The data presented in this report were collected to satisfy, in part, the objectives of Mineral Management Service (MMS) contract number 14-35-0001-30619, " Distribution and Abundance of Marine Mammals in the North-Central and Western Gulf of MexicoÓ. This program includes aerial, acoustic, visual, and hydrographic surveys,  a sperm whale tagging and tracking program, and a remote sensing survey. The program involves the combined efforts of Texas A&M University at Galveston (TAMUG), Texas Institute of Oceanography (TIO), Texas A&M University at College Station (TAMU), the National Marine Fisheries Service (NMFS) at the Southeast Fisheries Science Center, and Oregon State University's Hatfield Marine Science Center. This MMS program, named GulfCet, is designed to ascertain the distribution, abundance, seasonality, and movement patterns of cetaceans along the continental slope from the Florida-Alabama border to the Texas-Mexico border between the 100 and 2000 meter isobaths. 

The GulfCet program participates in four TAMU sponsored cruises per year, one cruise per season, for two of the three years of the contract period. These data were collected on the third TAMU GulfCet cruise, a fourteen day fall cruise, November 8-22, aboard the Louisiana Universities Marine Consortium (LUMCON) ship, R/V Pelican. This cruise had a threefold purpose: a visual survey of marine mammals, a continuously recording acoustic survey, and a hydrographic survey. A transect consisting of fourteen North-South track lines (Figure 1) was followed during the cruise. Track line 1 was dropped from the station plan for this cruise due to vessel scheduling constraints. The station survey began with track line 14, station 14-135. Track line 10 and a portion of line 11 were not sampled due to inclement weather. 

Data from the hydrographic survey are presented in this report. Requests for data should be  sent  to the Minerals Management Service at the Gulf of Mexico Regional OCS Office in New Orleans, or via Dr. Giulietta Fargion, GulfCet DMO, TAMUG, Galveston, Texas, (OMNET/ G. Fargion). The data in this report are available in digital form.





STANDARD PROCEDURES



Data in this report were obtained with CTD lowerings, rosette casts, XBT deployments, and LUMCONÕs continuously recording proprietary system, Multiple Interface Data Acquisition System (MIDAS) (Walser, et al., 1992). Sea-Bird Electronics SBE 9 Plus CTD was used on this cruise, and lowered to the sea floor, or to a maximum depth of 1000 m. Sparton of Canada XBT probes, hardware, and software, along with SippicanÕs XBT launcher were also used. A rosette holding 12 5-liter Niskin bottles was lowered with the CTD. Due to poor results obtained from the sampled CTD stations 12-117, 13-126 and 13-133, the oxygen data are not presented in this report.



Expendable Bathythermograph (XBT) Data:



XBTÕs (Appendix A, Table 1) were launched at the depths of 200, 350, 500, 800, 1000, and 1500 meters along each track line, using T-7, T-10, and T-20 XBT probes. 



Conductivity/Temperature/Depth (CTD) Data:



CTD stations (see Appendix A, Table 2, which shows desired station positions) were located at the 100 and 2000 m isobaths (except at the Mexican border), and at 40 nautical mile intervals on each track line. Vertical profiles of salinity, temperature, oxygen, and beam attenuation coefficient (transmissometry) were measured at every station. At stations less than 500 m, in situ fluorescence was also measured. 

The CTD temperature, pressure, and conductivity sensors are calibrated semi-annually at Sea-Bird Electronics. 



Continuous Recording Data:



A continuous recording of navigation data, surface hydrographic data (salinity, temperature, fluorescence, light transmission, and sea water flow rate), meteorological data (wind speed, wind direction, air temperature, barometric pressure, and solar irradiance) were collected with the MIDAS system. The MIDAS system sampling rate is an average of every fifteen seconds. This system uses a Sea-Bird Electronics' temperature sensor, and a Sea Tech, Inc., fluorometer and transmissometer. The conductivity-temperature meter on the MIDAS is calibrated annually at Sea-Bird Electronics.



Rosette Cast Data:



The rosette was lowered with the CTD at all designated stations. The bottles were closed on the upcast, and twelve water samples were taken at each station. A salinity sample was taken from the shallowest and deepest bottle. Chlorophyll samples were taken from all twelve bottles. 

Salinity samples were analyzed at TAMU, using a Guildline Connectively Coupled Salinometer (model number 8400A). The Salinometer was standardized with Wormley Standard Seawater. Salinity values are reported to four decimal places.

Chlorophyll samples were filtered on board the Pelican and kept under liquid nitrogen until return to shore. The chlorophyll data are not presented in this report, but will be reported in a later technical report.





TABULATED DATA



The "start time" for hydrographic casts is Central Standard Time. Bottom depth was determined acoustically (DATA SONIC SBT 220), but in some cases the depth was estimated from bathymetric charts. 



Expendable Bathythermograph (XBT ) Data:



Raw frequency data were processed with an in-house conversion program using SpartonÕs drop rates (Sparton of Canada, 1992). The processed XBT data were interpolated using a program developed at Scripps Institute of Oceanography. Interpolations are at 1 m. steps, and data are listed at 10 m. intervals. No data are shown for station 14-137 due to probe failure. One extra probe, 02-EX1, was deployed, in addition to XBT probes deployed at CTD stations 06-059, 12-116, and 13-134. Probes were deployed at these stations as high seas prevented the CTD from being lowered. 

The 15¡ and 20¡ C isotherm depth maps (Figures 2 and 3, Appendix B) were compiled from processed XBT data, and were plotted with Surfer software (version 4, Golden Software, Inc.). Figure 4 in Appendix B shows a plot of the surface temperature values taken from the MIDAS versus those taken from the XBT's at surface depths. 



Conductivity/Temperature/Depth (CTD) Data:



CTD data are tabulated to Òstandard levelsÓ (UNESCO, 1991). The CTD data were acquired at 24 Hz and processed using Sea-Bird's Seasoft software (version 4.015, Sea-Bird Electronics, 1992). The CTD was not lowered at stations 06-059, 12-116, and 13-134 due to very rough seas. A total of seven CTD stations were not sampled due to inclement conditions.



The following CTD data processing steps were used: 

	

1. DATCNV 	Converts raw data to binary engineering units and stores data in CNV files.

2. SPLIT	Splits the CNV files into upcast and downcast files.

3. WILDEDIT 	Checks for and marks ÔwildÕ data points.

4. FILTER 	Filters data columns to produce zero phase time shifts.

5. ALIGNCTD	Aligns specific temperature, conductivity, and oxygen measurements with 	their corresponding pressure measurement.

6. In-house  program	Converts temperature to ITS-90 scale (UNESCO, 1991).

7. CELLTM	Removes conductivity cell thermal mass effects from conductivity data.

8. LOOPEDIT	Marks the scan where CTD is moving less than the minimum velocity or 	traveling backwards due to ship roll.

9. DERIVE	Computes dissolved oxygen and depth.

10. BINAVG	Averages the data into 1 m. depth bins.

11. DERIVE	Computes salinity (PSS-78), density (EOS80), potential temperature (Pot.

	Temp), specific volume anomaly (SVA), and sound velocity (Chen-Millero) 	using  Fofonoff and Millard's (1983) formulas. Also computes dynamic height 	anomaly (Dyn Ht). 



No data corrections were made as the CTD sensors were new and had been factory calibrated prior to this cruise. The temperature sensor was calibrated April 21, 1993, and had a drift of 0.00328¡C. Station positions for the processed CTD data indicate actual occupied positions. Figure 5 (Appendix B) shows a plot of CTD sea surface temperature values versus MIDAS sea surface temperatures. Figure 6 (Appendix B) shows a CTD versus XBT temperature comparison for station 09-087.

Column headings and units for the tabulated CTD data are as follows:



Depth	Depth	m

Temp	Temperature	¡C

Pot. Temp	Potential Temperature	¡C

Salinity	Salinity	PSU

Density	Density	kg/m3

SVA	Specific Volume Anomaly	10-8 m3/kg

Dyn Ht	Dynamic Height	dyn m

Sound V	Sound Velocity	m/s

Oxy	Oxygen	mg/l

Fluor.	Fluorescence	v

Pressure: 	Pressure	db



Continuous Recording  Data:



The continuously recording data were processed with an in-house program which:



1. Cuts cruise track lines from the continuously recorded file.

2. Plots raw data with no corrections.

The salinity line of the data plot for track line 14 shows some spiking, while the temperature line shows extreme spiking. Rough seas caused the MIDAS intake boom to become damaged on this track line, accounting for the aberrant data.



Rosette Cast Data:



Salinity data were computed using the recommended Joint Panel on Oceanographic Tables and Standards (JPOTS) formula (UNESCO, 1991). At stations 02-015 and 03-026 the surface sample was taken at a deeper depth because of rough seas. Niskin bottle failure at station 03-030 resulted in only one sample being taken. No salinity samples were taken at station 13-133 due to crew error. A CTD malfunction at station 14-135 resulted in the shallow sample being taken at the depth of 41.5 m.

Figure 7 of Appendix B is a plot of the salinity values obtained with the CTD versus those obtained from Niskin water samples. The surface salinity maps (Figure 9 and 10, Appendix B) were generated with Surfer software (version 4, Golden Software, Inc.) from computed salinity data. 

The mean and standard deviation for the Niskin bottle salinities and CTD salinities are as follows:



Mean bottle salinity: 35.6398

Mean CTD salinity: 35.7458

Standard deviation of bottle salinities: 0.5679

Standard deviation of CTD salinities: 0.6000
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