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FOREWORD

This study of the South Texas Outer Continental Shelf (STOCS) was
conducted on behalf of the U. S. Bureau of Land Management and with the
close cooperation of personnel of that agency. The studies reported on
herein constituted the second year of a baseline monitoring program of
chemical and biological parameters of the STOCS. This study was part of
an overall study of the STOCS, other elements being (a) geology and
geophysics by the U.S. Geological Survey, (b) fisheries resources and
ichthyoplankton populations by the National Oceanographic and Atmos-
pheric Administration/National Marine Fisheries Service, and (c) biolo-
gical and chemical characteristics of selected topographic features in
the Northern Gulf by Texas A&M University. The resultant data from this
investigation represent the first step in understanding how to assess
and control the impact of petroleum exploration and development in the
STOCS area. The central goal of these and other environmental quality
surveys of continental shelf areas is the protection of the living marine
resources from deleterious effects.

This investigation was the result of the combined efforts of

scientists and support personnel from four Universities. The hard work
and cooperation of all participants is gratefully acknowledged.
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CHAPTER ONE

INTRODUCTION

Purpose and Scope of Study

In 1974, the Bureau of Land Management (BLM), as manager of the
Outer Continental Shelf Leasing Program, was authorized to initiate a
National Outer Continental Shelf Environmental Studies Program. The
broad objectives of this program, as stated by the BLM, are:

(a) to provide information about the Outer Continental Shelf (ocs)
environment to enable the Department of the Interior to make management
decisions regarding OCS oil and gas development; and

(b) to fill environmental information needs of management, regulatory
and advisory agencies, both Federal and State, for a broad range of 0CS
activities, including the preparation and review of environmental impact
statements under the National Environmental Policy Act (NEPA) of 1969,
issuance of regulations and permits, and implementation of certain other
laws, such as the OCS Lands Act, Fish and Wildlife Coordination Act, the
Coastal Zone Management Act, and counterpart state laws.

The National Outer Continental Shelf Environmental Studies Program
consists of three basic elements: (1) baseline studies, which are con-
ducted during the pre-development period; (2) long-term monitoring studies;
and, (3) special studies, which may occur during the baseline and monitor-
ing studies phases. The four major objectives of baseline studies of OCS
0il and gas development areas are to:

(a) provide information for predicting the effects of OCS oil and
gas development activities upon the components of the ecosystem;

(b) provide a description of the physical, chemical, geological and

biological components, and their interactions, against which subsequent
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changes or impacts can be compared;

(c) identify critical parameters that should be incorporated into a
monitoring program; and,

(d) identify and conduct experimental and other special studies as
required to meet the baseline objectives.

To accomplish these objectives for the South Texas Outer Continental
Shelf (STOCS), the BLM developed the Marine Environmental Study Plan for
the South Texas Outer Continental Shelf. This plan called for an initial
three-year period of intensive study to establish the physical, chemical,
geological and biological baseline, a slow decline in funding over the
succeeding two years, and a maintenance, or sustaining, level of funding
for an indefinite number of years to monitor the long-term effects of OCS
oil and gas exploration and development activity.

In addition to the biological and chemical components of this
program reported on herein, two other major field programs were conducted
concurrently. The U. S. Geological Survey conducted a program designed
to investigate suspended sediments flux, normal and storm transport and
deposition of sediments, and sediment geochemistry in the STOCS area.

The National Oceanic and Atmospheric Administration/National Marine
Fisheries Service conducted studies to investigate the historical distri-
bution and abundance of ichthyoplankton in the area, to elucidate the
snapper and grouper fisheries resources, and to determine the magnitude
and economic significance of the recreational and associated “commercial/
recreational” fisheries in the area. 1In addition to the above studies
restricted to the STOCS study area, Texas A&M University is conducting

a major field survey of the biological and chemical characteristics of

selected topographic features in the Northern Gulf.
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Description of the Study Area

Biological Setting

The Texas coastal area is biologically and chemically a two-part
marine system, the coastal estuaries and the broad continental shelf.
These two marine systems are separated by barrier islands and connected
by inlets or passes. The area is rich in finfish and crustaceans, many
of which are commercially and recreationally important. Many of the
finfish and decapod crustaceans of the STOCS area exhibit a marine-estu-
arine dependent life cycle, 7.e. spawning offshore, migrating shoreward
as larvae and postlarvae, and utilizing the estuaries as nursery grounds
(Galtsoff, 1954; Gunter, 1945). The broad continental shelf supports a
valuable shrimp fishery and, as a living resource, contributes signifi-
cantly to the local economy. An excellent overview of the zoogeography

of the northwestern Gulf of Mexico was provided by Hedgepeth (1953).

Location and Bathymetry

The STOCS study area corresponds to the afea outlined by the Depart-
ment of the Interior for oil and gas leasing. The area covers approximately
19,250 km?2 and is bounded by 96°W longitude on the east, the Texas coast-
line on the west, and the Mexico-United States international border on the
south (Figure 1). The bathymetry of the STOCS area is shown in Figure 2,
The continental shelf off south Texas has an average width of ;bout 88.5

km and a relatively gentle seaward gradient that averages 2.3 m/km.

Work Plan

Objectives

The broad objective of the 1976 study effort of the STOCS area was to
begin assessing the impacts of petroleum exploration and development and

to expand the baseline effort to gain additional environmental information
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beyond that collected in the first year. A secondary objective of
characterizing the effects of drilling muds, cuttings, and other disposals
associated with exploratory drilling was met by pre-, during- and post-
drilling surveys of the sediments, organisms and water in the immediate
vicinity of an exploratory drilling rig. The results of the rig monitor-

ing program are presented in a separate report.

Time Frame

The field investigations for the first year of study began in late
October, 1974, and were complete by mid-September, 1975. Laboratory
analyses were complete by January 30, 1976. The final report for the
chemical and biological component of the 1975 study was submitted to
BLM in July, 1976, and the final integrated report of all components of
the STOCS study was submitted to BLM in April, 1977.

The field sampling for the second year of study was initiated in
mid-January, 1976, and was completed in mid-December, 1976. Laboratory
analyses were complete by February 15, 1977. This report contains the
results of all 1976 field and laboratory investigations of the chemical -
and biological components. An integrated report of all components of

the 1976 study will be forthcoming in the early part of 1978.

Sampling Stations

During the first year of study (1975), twelve stations on four
transects were sampled (Figure 3). Thirteen additional transect stations
were sampled during the second year (1976) to increase coverage of three
special areas: (1) the near-shore environment (about 20 m depth); (2)

a zone in the middle of the study area that appears anomalous in its
sediment characteristics, sediment trace metal content and distributions

of certain biological populations; and, (3) a zone of active gas seepage
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near the shelf-slope break. Also, four stations on each of two submarine
carbonate reefs, Hospital Rock and Southern Bank, were sampled. A total
of 33 stations were sampled during 1976 (Figure 4). Table 1 gives the
LORAN and LORAC coordinates, latitude and longitude and depths of the

sample stations.

Sampling Effort

Samples were collected in 1976 during three biological-meteorological
seasons from all transects and the bank stations. The three seasons were
Winter (January and February), Spring-Summer (May-June) and Summer-Fall
(September-October). In addition to the seasonal samplings, Transect II
and the bank stations were sampled in the six months (March, April, July,
August, November and December) not included in the three seasonal sampling
periods. Table 2 contains a complete list of cruises by date and type.

The sampling effort was broken up into three types of cruises: water
column, benthic and histopathology. (Histopathology work elements were
initiated in July 1976.) Table 3 gives a breakdown of the different
scientific elements by cruise type and sampling frequency. Table 4 lists-
the sampling gear deployed for each sample type. Complete descriptions
of sampling methods are included in each work element reports.

Navigation and station location for water column and histopathology
cruises were by LORAN-A. Navigation and station location for the benthic
cruises were by LORAC navigational systems.

Table 5 gives a summary of samples collected during the 1976 con-
tracting period. A summary of high-molecular-weight hydrocarbons and
trace metal quality control samples collected during the 1976 contracting
period is given in Table 6. Hydrocarbon quality control samples have

been delivered to the University of New Orleans. Trace metal quality
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TABLE 1

BLM STOCS/MONITORING STUDY 1976-STATION LOCATIONS

TRAN. STA. LORAN LORAC LATITUDE LONGITUDE DEPTH

313 3H2 LG LR METERS FEET

I 1 2575 4003 1180.07 171.46 28°12°'N 96°27'W 18 59

2 2440 3950 961.49 275.71 27°55°'N 96°20'W 42 138

3 2300 3863 799.45 466.07 27°34'N 96°07'W 134 439

4 2583 4015 1206.53 157.92 28°14'N 96°29'W 10 33

5 2360 3910 861.09 369.08 27°44'N 96°14'W 82 269

6 2330 3892 819.72 412.96 27°39'N 96°12'W 100 328

I 1 2078 3962 373.62 192.04 27°40'N 96°59'W 22 72
2 2050 3918 454,46 382.00 27°30'N 96°45'W 49 161

3 2040 3850 564.67 585.52 27°18'N 96°23'W 131 430

4 2058 3936 431.26 310.30 27°34'N 96°50'W 36 112

3 2032 3992 498.85 487.62 27°24'N 96°36'W 78 256

6 2068 3878 560.54 506.34 27°24'N 96°29'W 98 322

7 2045 3835 27°15'N 96°18.5'W 182 600

III 1 1585 3880 139.13 909.98 26°58'N 97°11'W 25 82
2 1683 3841 286.38 855.91 26°58'N 96°48'W 65 213

3 1775 3812 391.06 829.02 26°58'N 96°33'w 106 348

4 1552 3885 95.64 928.13 26°58'N 97°20'W 15 49

5 1623 3867 192.19 888.06 26°58'N 97°02'W 40 131

6 1790 3808 411.48 824.57 26°58'N 96°30'W 125 410

v 1 1130 3747 187.50 1423.50 26°10'N 97°01'W 27 88
2 1300 3700 271.99 1310.61 26°10°'N 96°39'W 47 154

3 1425 3663 333.77 1241.34 26°10'N 96°24'W 91 298

4 1073 3763 163.42 1456.90 26°10'N 97°08'w 15 49

5 1170 3738 213.13 1387.45 26°10'N 96°54'W 37 121

6 1355 3685 304.76 1272.48 26°10'N 96°31'W 65 213

7 1448 3659 350.37 1224.51 26°10'N 96°20'W 130 426

HR 1 2159 3900 635.06 422.83 27°32'05" 96°28'19" 75 246
2 2169 3902 644.54 416.95 27°32'46" 96°27'25" 72 237

3 2163 3900 641.60 425.10 27°32'05" 96°27"'35" 81 266

4 2165 3905 638.40 411.18 27°33'02" 96°29'03" 76 250

SB 1 2086 3889 563.00 468.28 27°26'49" 96°31'18" 81 266
2 2081 3889 560.95 475.80 27°26'14" 96°31'02" 82 269

3 2074 3890 552.92 475.15 27°26'06" 96°31'47" 82 269

4 2078 3890 551.12 472.73 27°26'14" 96°32'07" 82 269
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TABLE 2

SCHEDULE OF 1976 CRUISES

Date

1/13-16
1/30-2/4
2/8-10
2/12-17
2/19-23
2/26-29
3/9-12
3/18-20
3/25-28
4/2-4
4/8-11
5/29-6/8
6/10-15
6/18-22
6/24-29
7/10-12
7/16-19
7/22-23
8/4-7
8/9-11
8/12-13
8/27-29
9/10-16
9/19-23
9/25-27
10/1-2
10/6-11
11/2
11/5-6
11/8-10
11/15-18
12/1-3
12/3-4
12/8-10

Season

Type

Water Column
Water Column
Benthos
Benthos
Benthos
Benthos
Benthos
Water Column
Benthos
Water Column
Benthos
Water Column
Benthos
Benthos
Benthos
Water Column
Benthos
Histopathology
Benthos
Water Column
Histopathology
Make-up
Water Column
Benthos

Transect

v
I-1v

It

I & II

III & IV
III & IV

I, II & III

III & IV
I-1V
II

II

II

II

II

II

II

I -1V
III & IV

Pre-Drill Rig Monitoring

Histopathology
Benthos

Water Column
Histopathology
Water Column
Benthos

Water Column
Histopathology
Benthos

I1
I, II & Banks
I1
I1
11
11
II
11
II
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TABLE 3

SAMPLING FREQUENCY AND STATIONS DURING THE 1976

Monthly and Seasonally

STOCS STUDY

Water Column Sampling

Meteorology

Hydrography

High-Molecular-Weight Hydrocar-
bons in Zooplankton and Water

Low-Molecular-Weight Hydrocarbons,
Nutrients, and Dissolved Oxygen

Phytoplankton and Phytoplankton
Biomass

Zooplankton

Shelled Microplankton and General
Microplankton

Benthic Sampling

Macroinfauna

Meiofauna

Shelled Microzoobenthon

Sediment Textural Analysis

Macroepifauna (Day & Night)

Demersal Fishes (Day & Night)

Neuston (Day & Night)

High-Molecular-Weight Hydro-
carbons in Macronekton

Trace Metals in Macronekton

Histopathology *

Histopathology of Macroepifauna

Histopathology of Demersal Fishes

Histopathology: Gonadal Tissues
of Macroepifauna and Demersal
Fishes

Stations

All Transects and
All Transects and
Stations 1-3, All

Stations 1-3, All
Bank Stations
Stations 1-3, All

Stations 1-3, All
Stations 1-3, All
Bank Stations

All
All
All
All

and
and

Transects
Transects
Transects and
Transects and

Bank Stations
Bank Stations
Transects

Transects and

Transects

Transects
Transects and

Bank Stations
Bank Stations
Bank Stations
Bank Stations

All
All
All

Transect Stations
Transect Stations
Transect Stations

Stations 1-3, All Transects

Stations

Stations
Stations
Stations

1-3, All Transects

1-3, Transect II
1-3, Transect II
1-3, Transect 11

SEASONALLY ONLY

Water Column Sampling

Trace Metals in Zooplankton

Benthic Sampling

High~Molecular-Weight Hydrocarbons

in Sediment

High-Molecular-Weight Hydrocarbons

in Macroepifauna and Demersal
Fishes

Trace Metals in Macroepifauna and
Demersal Fishes

Stations

Stations

Stations

Stations

*Program not initiated until July 1976

1-3, All Transects

1-3, All Transects

1-3, All Transects

1-3, All Transects



TABLE 4

SAMPLING GEAR USED DURING THE 1976 STOCS STUDY

Element

Hydrography

High~Molecular-Weight Hydrocarbons
in Water

High-Molecular-Weight Hydrocarbons
and Trace Metals in Zooplankton
Low-Molecular-Weight Hydrocarbons

in Water

Phytoplankton and Phytoplankton
Biomass

Nutrients
Shelled Microzooplankton and
General Microplankton (Discrete

Depth)

Dissolved Oxygen
Zooplankton

Shelled Microzooplankton and
General Microplankton (Integrated
Depth)

Neuston

Macroinfauna

Meiofauna

Shelled Microzoobenthon
Sediment Hydrocarbons

Sediment Trace Metals (USGS)

Sampling Gear

Plessey Salinity/Temperature/Depth
Profiling System and Nansen Bottles
Equipped with Reversing Thermometers

19-1 Glass Carboy in a Stainless
Steel Cage

1-m dia., 250 um mesh net, PVC Frame
Towed with a Nylon Rope from a Boom
at the Side of Survey Vessel

30-1 Niskin Bottles

30-1 Niskin Bottles

30-1 Niskin Bottles

30-1 Niskin Bottles

Nansen Bottles Equipped with Revers--

ing Thermometers

1-m dia., 250 ym mesh net, Equipped
with Flowmeter and a Time-Depth Reco

30-cm Nansen Net, 76 um Mesh

505 um net, 1 x 2-m Rectangular Mout
5-m Length, Equipped with Plastic
Floats and a Flowmeter

Smith-MacIntyre Grab Sampler (.0125

Smith-MacIntyre Grab Sampler (.0125

Smith-MacIntyre Grab Sampler (.0125

Smith-MacIntyre Grab Sampler (.0125

Smith-MacIntyre Grab Sampler (.0125

rder

h,

m3)
m3)
m3)
m3)

m3)



TABLE 4 CONT.'D

Element Sampling Gear

Sediment Texture Smith-MacIntyre Grab Sampler (.0125 m3)
Macroepifauna 35-ft. (10.7 m) otter trawl

Demersal Fishes 35-ft. (10.7 m) otter trawl

High-Molecular-Weight Hydrocarbons 35-ft. (10.7 m) otter trawl
and Trace Metals in Macroepifauna
and Demersal Fishes

Histopathology of Demersal Fishes 35-ft. (10.7 m) otter trawl
and Macroepifauna

High-Molecular-Weight Hydrocarbons Hook and Line
and Trace Metals in Macronekton



TABLE 5

SUMMARY OF SAMPLES COLLECTED BY TYPE AND NUMBER
UNDER BLM CONTRACT AA550-CT6-17

Samp:2 Type Contracted Collected
Salinity-Temperature-Depth 147 1311
Dissolved Oxygen 256 250!
Nutrients 256 2501
Chlorophyll a 202 202
Phytoplankton 148 148
ATP 202 202
Microzooplankton 288 288
Zooplankton 162 162
Neuston 108 108
Meiofauna 588 588
Infauna 882 882
Epifauna 222 2202
Histopathology 450 450
Sediment Texture 1179 1179
LMW-Hydrocarbons 184 180!
HMW~Hydrocarbons 718 6173
Trace Metuls 409 3073

Total Number of Samples 6401 6166

1Samples not taken at bank stations during winter cruise; station
locations not received from BLM.

2Trawl lost on 3/I winter.

3Macronekton-only "best effort' was required in the contract.
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TABLE 6

SUMMARY OF QUALITY CONTROL SAMPLES COLLECTED
UNDER BLM CONTRACT AAS550-CT6-17

Sample Type Hydrocarbon Trace Metal
Contracted Collected Contracted Collected

Macroepifauna and 24 24 24 24
Demersal Fishes

Particulate High-Molecular 12 12 0 0
Weight Hydrocarbons

Zooplankton 12 12 12 12

Macronekton 4 4 4 4

Sediment 24 24 24 " 24

Ship's Contaminants 9 9 3 3



control samples are in storage at UTMSI/PAML, pending the naming of a

trace metal quality control laboratory.

Survey Vessel

All sampling and measurements, except the placement and recovery of
current meters were taken aboard the University of Texas research vessel,
the R/V LONGHORN. The R/V LONGHORN, designed and constructed as a coastal
research vessel in 1971, is a steel-hulled 24.38 (80 ft.) by 7.42 m (24 ft.),
2.13 m (7 ft.) draft ship. She carries a crew of five and can accomodate
a scientific party of ten. The R/V LONGHORN is equipped with a stern-mounted
crane, a trawling winch, scan sonar, radar, LORAN-A and LORAC navigational

systems, and dry and wet laboratory space.

Participants

The University of Texas Marine Science Institute, Port Aransas Marine
Laboratory (UTMSI/PAML), was contracted by the BLM to provide overall pro-
ject management, logistics, ship time, data management and certain scienti-
fic efforts. Additional scientific effort was provided by sub-contracts
between the University of Texas and Texas A&M University, The University of
Texas at San Anfonio,and Rice University.

A total of 22 principal investigators participated in the project.
Table 7 lists the principal investigators by institutions represented and
scientific responsibility. Ship time was provided for the NOAA/NMFS ich-
thyoplankton sampling. Supportive work was performed by the USGS (sediment
texture and sediment trace metals) and the Topographic Features (sediment

texture and transmissometry) components (Appendices 0 and P, Volume VI).

Program Management

For the second year of environmental studies of the STOCS, the bio-
logical and chemical component required a full-time Program Manager and

staff, The Program Management staff consisted of a Tethnical Coordinator,



TABLE 7

STOCS BIOLOGICAL AND CHEMICAL COMPONENT PARTICIPANTS BY WORK ELEMENT AND INSTITUTION

University of Texas Marine Science Institute-Port Aransas Marine Laboratory

Hydrography. . . . . . . . . . ... ... . . .Ned P. Smith

High-Molecular-Weight Hydrocarbons - . . . . . .Patrick L. Parker, Richard S. Scalan, J. Kenneth Winters
in Zooplankton, Sediment and Water

Phytoplankton and Phytoplankton Biomass. . . . .Chase Van Baalen, Daniel L. Kamykowski, Warren M. Pulich

Sediment Texture . . . . . . « +. ¢« . . +. +« . . .E. William Behrens

Macroinfauna and Macroepifauna . . . . . . . . .J. Selmon Holland

Demersal Fishes. . . . . . . . .. ... . .. .Donald E. Wohlschlag

Texas A & M University

High-Molecular-Weight Hydrocarbons imn . . . . .C. S. Giam, H, S, Chan
Macroepifauna, Demersal Fishes and Macro-
nekton

Trace Metals in Macroepifauna, Demersal . . . .Bobby Joe Presley, Paul N. Boothe
Fishes, Macronekton and Plankton

Low-Molecular-Weight Hydrocarbons, Nutrients . .William M. Sackett, James M. Brooks
and Dissolved Oxygen

Zooplankton. . . . . . .« v 4« v v v « « + . . E. Taisoo Park

Neuston. . . . . ... .. ........ .. .John H. Wormuth, Linda H. Pequegnat

Meiofauna. . . . . . . . . . . ... .. ... .Willis E. Pequegnat

Histopathology of Macroepifauna. . . . . . . . .Jerry M. Neff

Histopathology of Demersal Fishes. . . . . . . .William E. Haensly

University of Texas at San Antonio

Histopathology: Gonadal Tissues of Macro- . . .Samual A. Ramirez
epifauna and Demersal Fishes

Rice University

Shelled Microplankton, General Microplankton . .Richard E. Casey
and Shelled Microzoobenthos

RT-T



Data Manager, Program Secretary, marine technicians, draftsperson and
ancillary data management personnel. The primary responsibilities of
the Program Manager and staff included overall program administration;
logistical coordination for field sampling, sample transmittals, lab
analyses, data management and meetings; and preparation of required
reports.

Meetings were held at the end of each quarter of the contracting
period. All Principal Investigators for the biological and chemicai
component and element leaders of other STOCS projects presented a
summary of significant findings and progress reports at these meetings.
Following each quarterly conference a Quarterly Summary Report was
submitted to BLM. These reports summarized all work accomplished and
problems encountered; an updated sample inventory showing all samples
taken and their disposition; a summary of significant findings; and
the Principal Investigators' quarterly progress reports. To insure
communication, coordination, unity of effort, and to act as an editorial
board for the preparation of the integrated report, an Administrative
Council [consisting of the Program Manager, Technical Coordinator, Data
Manager, the Project Element Coordinators of other STOCS projects and
the Contracting Officer's Authorized Representative (COAR)] met prior to

each quarterly conference.

Data Management

Following the hiring of a Data Manager in June 1976, data management
efforts encompassed several major efforts, including: (1) standardization
of data reporting procedures and formats; (2) standardization of the
inventory record and the salvage of the first 6 months' inventory for

1976; (3) organization of a data filing approach to facilitate data
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editing and retrieval; and, (4) development and documentation of special-
ized programs to analyze and report data. Each of these tasks is dis-
cussed below in more detail.

To standardize data reporting procedures and formats, meetings were
held with the Principal Investigators (PI's) to determine their usual
method of recording data. A form was then developed for each PI which
would allow ease of keypunching, while still approximating the PI's
standard recording format. In many cases this was completely successful,
with the PI using the form to record data and sending a copy to Data
Management for keypunching.

The number punched in columns 1-7 of most cards (see Coding forms,
Figure 5) allows identification of the project and card format. These
numbers are a subset of the coding convention used for naming all docu-
mented programs and files (Table 8). The four letter code in columns 11-14
is the unique code assigned to each sample at the time of collection to
enable later matching with the inventory information for that sample.

We are now experimenting with computer-assigned codes and printed coding
forms to bypass several potential sources of error.

The importance of the inventory record was not recognized in the
early part of this program. The present data management effort had
to salvage approximately 5,000 inventory records in which over one-half
of the information was randomly placed in a comments column with multiple
abbreviations for each condition. 1In addition, much of the important
information was miscoded or omitted. A massive editing operation was
undertaken to standardize the abbreviations (Table 9) and make the records
machine-readable. New formats were developed (Figure 6) and a program
written to interpret the edited file and produce a newly formatted

record. The resulting file was then edited in an ongoing attempt to fill



HYDROGRAPHIC DATA

BLM- STOCS-00I-3-1
6/76

—— e ———

—— ——

Figure 5.

—— e e

Examples of Data Coding Forms

Study.

— e — —

-—— e

Used During the 1976 STOCS

FOR COMPUTER CENTER USE
DATA REPORTING FORM
PAGE OF.
Individual Responsible for Form
Transect Station Cepth _____
Date Time CST/COT_____
Calibration ~ Temps (°C)
?_Ql_éQ_Ql Bucket therm. temp
Revers therm. temps: left right
Sample name Refer therm. temps: left right
———— Bottom calibr'n temps: left right
avg.
Calibr'n salinities: sfc. btm.
Depth Temp. Salin. Depth Temp. Salin.
AM)  _(eC) (PPT) ) £c) {PPT).
BT ®BTtYT— It It [-I—— e

————

—— -

——t

—_— e

—_——t

——— e —

—_——.

——d -

—_—

—— e -
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INVERTEBRATE EPIFAUNA and MACROINFAUNA

SPECIAL HYDRODATA
DATA REPORTING FORM

Surface

0012001

left:
right:

0012001

Cruise

Sample nameB, ___
"

Reference

Sample name B_ _ __
i

BLM-0CS-00I1-2 - |
6/76

FOR COMPUTER CENTER USE

Station Transect
° . .
Temperatue(C) __._ _ Conductivity ratio Salinity (ppt) ot
i5
Reversing Temperature
° . .
Temperature (C) __ . __ Conductivity ratio

Salinity (ppt) _ _a___
5 atinity 3PP o

¢¢-1



p, *3uo) *¢ 2and1g

INVERTBRATE EPIFAUNA and
MACROINFAUNA

DATA REPORTING FORM
PAGE OF

0068200
123456

~irs

Sample name Collection Period
+

T 9 0 .
Sample type - 1 Station ____

Water De‘;th e M
|- EPIFAUNA 18
2-INFAUNA Day - — Month _

Yr__.

25

Time T—— Day/Night 5

Genus Species

Fater. all numbers .a rieht mest Oertion ol wzee e o monrh R Gpnihe LT

Total
Number

BLM-0CS-006-2-I
6/78

FOR COMPUTER CENTER JSE

Transect __ ___ Replicate __
15 17

Males

Females F/
eggs

Comments

7 AT A

€Z-T



HYDROCARBON RAW DATA
DATA REPORTING FORM

JaezaQos

BLM-ST0CS-0083-2-3
1/77

For Computer Center Use

INDIVIDUAL RESPONSIBLE FOR FoRM

CRUISE TRANS, STA.
Date
Card 0 01 Sample Code _ = Wet Wt. _ __ _ _ _ _ _ _ Dry We. _ _  _ _ _ _ _ _
8 11 15 25
Total nonsaponifiable wt. (gms) _ _ _ _ _ _ _ _ Total column wt _ . _ _ _
3s w3
cara0 02 _ (ow)
8 11
Wt. Hexane Fraction (gms) _ _ . _ _ _ _ _
15
Wt. Benzene Fraction (gms) _ _ . _ _ _ _ _
23
Wt. Methanol Fraction (gms) _ _ .
31
Fraction _ (l=hexane, 2=benzene, 3=methanol)
3
Total dilution volume (Ml) _ _ _ _ . _
Y
Injection volume _ _ _ _
4%
Date _ _/ _ _/ _ Time _ _ _ _ Machine _ _ Attenuation _ _ _
50 52 54 56 60 62
Card 0 0 3 isz)_ _ Fraction _
8 1 15
Time Known Int. Value Time Known Int. Value
Te T 20 T 2, T T T T ve a0 a. T T T T

Figure 5. Cont.'d




ATP

DATA REPORTING FORM

PAGE

OF

0102001

Station

Transect

BLM-0CS-010—-2-1
6/76

FOR COMPUTER CENTER USE |

|

Individual
Cruise
Date

Responsible for Form

Depth {m) Sample name ATP

Figure 5. Cont.'d
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FnYlurtanalun
vala ntbuxllise FUNHM

011200
bY)
St
S
58
sV
60
ol
02
3]
ou
oS
(1]
Y
Y]
oV
T¢

7

Ire

73
74
75
7o

17

1Y)

8l

CraAtTulesus
wraefuck<us
Cnat fulewy3
Lrachultrus
Cracttultrin
CHARTULENUS
CracTulerus
CrnatTuCenys
CrAaETuULENUS
LAt TULERDS
CHALTUCERUS
CHaeTuCenus
CnatTuLerus
CHAC fULERUS
CHAETUCERUS
CHAETUCERDS
CHAETOLERUS
CHAETUCEwUS
CHat TOCLHOY
cHat TUCEnUS
CHAETUCENYS
CraeJOCEROS
Cnat TOCEAUDS
CHAETUCERUS
CratluCenrus
CratTutewug

CrnatkluCenud

CHlid ius
Cunviaelus

QAUATY]

vanlCus

uenlLis

VECIPIENS
VELLIPIENS Vv, SINGULAKILS
veL1CaTULUS

LENSUS

viLhatTa

vlvrMuy

DluYMuS v, ANGLICA
DIVYMUS V, PRUTUBERANS
LIvERSUS

UIVERSUS (NEW)
tlokNI]

FILIFURMIS
FrAGILLS
FurCeLLAIUS
GLaNDAZL]

GrACILIS
HULSATICUS

INnGOULE TaNuM
LACINLIUSUS

Laulewl
LUnt N LANUS

PESHANENSLS

Paut

PHYTUPLANKTUN
VATA REPUKRILHG FunrM

wildewvl
82
8s
84
[})
86
87
88
89
Yu
vl
9ve
938
Yu
45
96
97
98
99
tve
1nl

ing

CHAETUCERDS
LHALTDLCERDS
ChALTUCERDS
CHAE JUCEHUS
CnacTuCtkus
CHAETUCERULS
CHAETUCERUS
Crnat TUCERUS
ChAcTUCERUS
ChakTuCERDS
CHAETUCEKRUS
CHAETULEROS
CHAETOCEROS
CHAETUCERUS
ChAETUCeKUS
CHALTUCERDS
ChAtE TUCENUS
CHAE TuCknUS
CHAETUCEROLS
CHAETUCEROS
CHARTOCERUS
Crae TULERUS
Chat TUCERUS

CHAE TUCEKRUS

CragTuCeroy

.
Chabk tuCEnUS

CLIAACULTUA

MITHA

MUbLLER]

uRlEnNTALLS

PELAGICUS

PRULULUS

PenUVIANUS
PSEUVUCRINTTUS
PSLULLCURVISETUS
PSLUVUDICHAETA
PUKPUSILLUS

KRAULARS

xlulous

SALTANS

SImrLEx

SImPLEX ¥V, CALC]TRALS
suclaLls

SunSECunDUS

SunTiLlS

St IKACANTHUS

et S
TETRASTICHUN
10R11531Imys
VANHEURCA]
visluLat
vixvisiBlILIsS
orr, °

gllunCavum

PAGE
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FLOURESCENCE TRANSECT
DaTa ReEPORTING FORM

0122001

Sample Code _
11

Depth
(meters)

Distance
(Naut. mi)

Temperature

(o)

Chlorophylls
(ng/1)

BLM-STOCS-12-2-1
1777

For computer center use

DaTE

CrRUISE

Salinity
_(o/00)

.
2T, T T 25 T T
: :

.
Ziis sIis
SiTo —Iic
“iIs Toic
: :
:
SiIT TTiT
: :

: .
. :
itz TIiz
TiTC TIic
: :
iIz iz
TiTs i
. .
TiIC TIiz
iIz iz
e TIiT
CiIT ZIiT
ZiI3 s
o s
“ioo iz
i IiT
TiIT IiT
TiIz iz
CiIz TIiz
TiIz iz
TiIz Iiz
SiTs TIic
TiIs i
- @ — - - -2
—_— - — -2

Figure 5. Cont.'d
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14C PHyTOPLANKTON
DaTA REPORTING FORM

BLM-ST0CS-016-2-1
1777

For computer center use

DaTE
CRUISE

0162001

Trans Sta

Sample l4¢ Chla c/chl
et e 2 Total _ _
11 15 20 24 29
——— mm et __=__ Nano___
S S ST SRR\ L SO

Trans Sta

14

Sample C Chla c/chl

e e - e e Total _ _
11 15 290 24 29
e e e ———__ Nano_ _ _
e e Net

Trans Sta

Sample 4¢ Chla c/chl

e e ____ Total__
11 15 20 24 29
e e ——— —_ Nano__ _
e e e et

Trans Sta

Sample 14¢ Chla c/chi

— e Total

IT——— 15 -~ 20 - 2:———_ 2-;— -
e _ e o Nano
e e e S | -1

Figure 5. Cont.'d




BLM-STOCS-27-2-1

1/77
LiGHT PENETRATION .

DaTA REPORTING FORM For Computer Center Use

DaTE
0272001 . CRUISE

De?th”
152 w7 T T _—:_ -, - -,- ~—-I-
._.3_ —_—- . - —_—— - —— 2~ —_—— —— -
_8 . el e el s =l
_.5_ —_— — —_—— - - — - —_—— - —_—
8 i Lt M s e o
.__7. —_—— - —_— —_— —— e —_—- —_——
__8. —— —_—— —— A — —_—— — — -
_9_ -_- - - —_— . — —— . —_——- -
J_.g - — —— —— —— e — —_—— - - — -
]_l - = —— —_—— A — —— . —_—— -
.]_g - — = —_——- — — e —_—— —_ —_——
lé. —_—— - —— . —— —_— —_— [
Y4 . e e s s __:_
15 . e __e_ __s_ __se_ __=
l§_ _—— e —_—— —— A — —_—_— - —_— - —__— -
l.l [, _—— —_—— —_—— —_ —— e -
.]_..9_ _— = —_—_ P _—_ = ——— e — —_-
g(_). —_— —_- —_— _— _— —_
g_]_ —_—_t - —_—_ —_—— e _—— 2 — —_—— —_———— —
22 __ . st et s e e
a_:}_ —_—— e — —_—— —— - —_— = —_—_— = _—
24 . s s __s_ st __=x_
._2-_5). —_— - —_ . _ - —t - [ _—— — -
286 e s ot s et
gl —— e — —— —_—— - —_—-— - - —_ 2 - —_—_= =
28 . Lt ot e e s
_2_2. _—— —_—_ —_—— - _—— - ———— — —_— =
2.9. _—— e — —_— —_—— - —_—— - - — - —_— =
31 e s e e st __=x_
32  __ L. __e_ i s s _x_
33 —_- - —_ —— - - - —_
zz —_ - _—- R S, —-—— _— _——_
:1.5_ —_——- —_——- _— —_—— _—— —_-
gé U S, —_—— —_—— —_—- —_- —_
1.7_ —_ - —_— R S, [ S, —_— —_—
38 . e e s e e
39 . e e __ae s
ig. —_—— _— - —_—t— —_— _—— - _—— . —
41 . i e ot M el
42 —_—— - _———— —_— - —_— —_—— —_———
Ij— -~ —_ —_— _—— —_— - —_——
T« —_ - - —~-T . .
35 ____ -1 _-Z- _ZIi- .- ZZi-
Secchi e . . . s et

Figure 5. Cont.'d
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BLM-ST0OCS-030-2-001,002

HISTOPATHOLOGY For Computer Center Use
DATA REPORTING FORM
0302001 Sample Code __ _ _ __ Cruise Date
1 11
Species Code _ _ _ Neff Code _ _ _ _ _ _ _ _ _ _ Haensly Code _ _ _ _ _ _ _ _ _ _
15 18 il
Ramirez Code _ _ _ _ _ _ _ _ _ _ Organ Code _ __Sex _ )
a8 48 52
0302002 Sample Code _ _ _ _
1 11
Location Condition
Level Code Code Description
15 l—f: ST 2 T -

ne-T
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TABLE 8

NAMING CONVENTION FOR FILES AND PROGRAMS

Typical Name: F15201A

First Letter:

F - File

P - Program

M - Macro

C - Command Stream

B - Binary

T - Temporary

Second and Third Numbers: Project Identification

01 -~ Salinity and Temperature

02 - Transmissivity

03 - Suspended Sediments

04 - po, Nutrients, and LMW Hydrocarbons
05 - HMW Hydrocarbons-benthic vertebrates
06 -~ Invertebrate epifauna and infauna
07 - Benthic Fish

08 - HMW Hydrocarbons - sed, par, dis, zpl
09 - Chlorophyll

10 - ATP

11 - Phytoplankton

12 - Flourescence

13 -~ Meiofauna

14 - Neuston

15 - Trace Metals

16 - C14

17 - Currents

18 - Water Bacteria

19 - Sediment Texture

20 - Sediment Texture (TAMU)

21 - Benthic Bacteria

22 - Mycology

23 -

24 - Zooplankton

25 - Nannoplankton

26 - TOC and C13

27 - Light Absorption

28 -

29 -

30 - Histopathology

Zl ~ Bacteriology and mycology

2 -

54 - Whitehead (Program Development)
55 ~ Data Management

60 - NODC - EDS



TABLE 8 CONT.*D

Fourth Number: File or Program T&pe

- Species Lists
- Data Reporting or Data Base Updating
- Data Correction Form

- Reports (Files or Programs)

— Data Files

— Data Base Definitions

- Loader Strings or String Generators or Form—Creator Programs

o~NOTULPPLWNREO
!

For 55 Only:
0 - Station Info (Level 0)
1 - Cruise Info (Level 1)
2 - Inventory Info (Level 2)
Fifth and Sixth Positions:
Format or Program Number Within Type

Seventh Position:

Alpha Serial Identifier for Files of Same Name
Alpha Serial Identifier for Versions of Same Program

or T - Temporary
P - Partial Copy for Testing (Subset of File)



TABLE 9
KEY TO CODES

TYPE-USAGE

LGT - PZ (Photometry)

INF - MST (Infauna Master)

INF - TAX (Infauna Taxonomy)

INF - SED (Infauna Sediment)

MMS - MST (Meiofauna grab)

MMS - MEI (FA, PA, PB, PC, PD, A)

NEU - TAX (Neuston taxonomy)

EPI - MST (Epifauna Master)

EPI - FSH (Epifauna fish)

EPI - INV (Epifauna invertebrate)

CHG - MST (Chemistry grab)

CHG - TEX (Sediment texture)

CHG - HC (Sediment hydrocarbons)

CHG - TM (Sediment trace metals)

CHT - MST (Epifauna chemistry trawl)

CHT -~ TM (Epifauna trace metals)

CHT - HC (Epifauna hydrocarbons)

TDC - ST (Temperature-Depth-conductivity)
STD - ST (Salinity-Time-Depth)

SDG - DEP (Sediment deposition)

WAT - LH (Low-molecular-weight hydrocarbons)
WAT - MPL (Microzooplankton)

VI - MPL (Microzooplankton vertical tow)
WAT - DO (Dissolved Oxygen)

WAT - NUT (Nutrients)

WAT - PHY (Phytoplankton)

WAT -~ CLP (Chlorophyll-phytoplankton)

WAT - CLN (Chlorophyll-nannoplankton)

WAT - ATP (Adenosine tri-phosphate)

WAT - HC (Water hydrocarbons)

ZPL - TAX (Zooplankton)

ZPL - HC (Zooplankton hydrocarbons)

ZPL - TM (Zooplankton trace metals)

LMW - HC (Low-Molecular-Weight Hydrocarbons)
TRM - TUR (Transmissometry-Turbidity)

WAT - SSM (Water-Suspended Sediment)

EPI - HPT (Histopathology)
FA - Frozen; living

PA - Preservative A

B B

c C

D D

Disposition and P.I.

TAMU - Texas A&M University
LHP-Linda H. Pequegnat
CSG-C.S. Giam
TSP-Taisoo Park
BJP-B.J. Presley
WMS-William S. Sackett
WEP-Willis E. Pequegnat
RR-Richard Rezak
WH-William Haensly
JN~-Jerry Neff

UTMSI-Port Aransas Marine Lab
PLP-Patrick L. Parker
NPS-Ned P. Smith
CVB-Chase Van Baalen
JSH-J. Selmon Holland
DEW-Donald E. Wohlschlag
DLK-Dan L. Kamykowski
WMP-Warren M. Pulich

UTMSI/Geophysical Lab
EWB-E. W. Behrens

UTSA~-Univ. of Texas at San Antonio
SAR-Samual A. Ramirez

U.S.G.S.-Corpus Christi

HB-Henry Berryhill

A - Archive

Rep - Replicate

QC - Quality Control
DP - Depth in meters
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any omissions of information. The final inventory record, when complete,
will contain the information listed in Table 10. The inventory change
form (Figure 7) coordinates the hundreds of changes of information
required to update the inventory file.

The bulk of this work was accomplished with typewriter terminals
while waiting for the delivery of the remote job entry terminal. All
new inventory information, of course, was coded and punched in the new
format.

Several approaches were taken to the data filing problem. All
inventory records, except for histopathology, have been placed into
one System 2000 data base. Some of the results have also been included
in this same data base. In addition, separate data bases were established
for some of the other data files. A central file is being created to
facilitate some of the statistical analyses. The remaining data reside
as separate files-all accessed on disk with tape backup. The original
cards are retained but not edited, so do not reflect the most recent
versions. The tape backups are recreated every three days. We are
currently maintaining files within 65 permanent file sets-each with tape
backup-and 25 additional tapes.

At every step of the reading, reformatting, editing, storing,
retrieving, analyzing, and reporting of data, computer programs are
involved. We have written over 100 of these for our own use, and many
more in response to special requests. The data service request (Figure 8)
enables the efficient scheduling of such requests. The programs and
resulting files are documented (Figures 9 and 10) to facilitate intra-
group communication, to assure that new users are able to use the system,
and to help us return to a safe system for requests or program modifi-

cations easily. Table 11 lists some representative programs, while others



TABLE 10

EXAMPLE OF THE TYPE OF INFORMATION CONTAINED
ON THE FINAL INVENTORY RECORD
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THVEHTORY CHANGE FORM

Sample code is , should be

o)

L

Change

-00§-55-2-1

Trans is , should be

Station is , should be
Cruise is , should be
Type 1is , should be
Use is » should be

PI is , should be

—

—

Changed

Depth code is , should be

Subsamp. is , should he

is , should be

is , should be

is , should be

is , should be

is , should

Changed:

On inventory master printout

On computer center data form copy

On permanent file data file . PF

On S2K data base version

saved to tape

Approved for change L
Debbie Kalke
C. Griffin

PI( )

Send to:

Figure 7. Inventory Change Form.




BLM-STOCS-556-2

DATA MANAGEMENT SERVICE REPORT

Date 5ubmi£ted:

Submitted by:

Date Needed:

Type: ___ __ Data file
Data report
Programming
Consulting

Corrections

Describe:

For Computer Center Use

Proj. No.

Assigned to

Date:

Completed:

Notes:

Figure 8. Data Management Service Request Form.




1-40

Date
Program Name Chject name
Cormmon Name
Programmer
Source PF Object PF _
Purpose

Special compilation or run requircmants

Execution format

Files:
(Input/output, file name or type, PF where found, use in proqgran,
number in program, any special reguired editing or sorting beiore use.)

Figure 9. Program Documentation Form-STOCS Study.




File Name:

Permanent File:
Use:

Start

Fieid Name Byte

T

3
-
o0

[¢]
try
-

D
o}
[&5

Content/Description

Figure 10. File Documentation Form-STOCS Study.




TESORT
CLUSTER
MATRIX

P01201A
PO6601A
P08603A
P08703A
P09401A
P30201A
P55221A
RO7604A
P55501A

P55502A

P55503A

P55504A

P55505A

1-42

TABLE 11

REPRESENTATIVE LIST OF PROGRAMS USED IN THE STOCS STUDY

Sorts inventory records
Prepares data for cluster analysis

Builds abundance-weight matrix for each species and calls
IMSL subroutines for rank analysis

Updates data base with STD data

Produces data verification report from punched invertebrate data
Produces hydrocarbon OEP report and files

Calculates hydrocarbon concentrations

Calculates chlorophyll concentrations

Updates data base with histopathology results

Produces inventory reports

Reports sums of weight and abundance for fish species

Reports numerical abundance of HMWH gas chromatograph peaks
with respect to retention time

Math and statistical calculations of sediment texture raw
data and table report

Plots replicate locations at line stations from LORAC fixes
on each grab

Calculates linear regression and correlation and plots scatter-
grams of data with best fit line

Performs bivariate statistical analysis by Wilcoxon rank-sum
demersal fishes



are grouped and discussed in more detail below.

1. Short utility programs. Many standard statistical calculation
programs such as chi-square, l-way analysis of variance, scatter plots
and linear regression and correlation have been written for data analysis.

2. Short non-standard routines. Several mathematical and statis-
tical analysis routines have been written which are not user-specific.

In general, there are many calculations not available in supporting
software packages. In particular, diversity and equitability calcula-
tions have been written as function sub-programs and subroutines and
imbedded in table-generating programs and used to generate epifauna,
infauna, demersal fish and phytoplankton data tables.

3. Large data treatment programs. Several users require multi-
stage programs that include mathematical and statistical analyses of
"raw'" data. These programs are highly user-specific and generally
expensive to develop, both in programmer time and computer time. Included
in this category are:

(a) Sediment texture analysis; and,
(b) Distribution of HMW-Hydrocarbons gas~chromatograph peaks.

4. Studies: Several investigators have chosen to work with data
management in developing programs that go beyond routine reporting of
the benchmark data collected. Some of the programs listed below are
logical first steps in building predictive models; some are directed
towards evaluating the current data acquisition structure in an effort
to propose an improved sampling methodology.

(a) Day-night statistics (using Wilcoxon Rank-Sum Analysis).
Day-night statistics were worked out and debugged for the demersal fishes
data. These could be run on day-night infauna or any other bimodal

variable (e.g., Surf to 1/2 photic zone on phytoplankton species data).



(b) Multivariable non-linear regression studies.

(1) multivariate linear regression (expect failure) studies
were performed on fish community structure variables (failed due to non-~
linearities);

(2) scattergrams against all possible independent variables
were performed on abundant fish species and a few epifauna species;

(3) empirically choosing nonlinear functions for most likely
variables;

(4) least square fitting of these in a multivariate scheme;

(5) propose modified sampling to test predictive abilities.

(c) Spatial variability and structure clumping analysis.

A study of the spatial structure of infauna communities was
started by searching for clumping patterns at the species level. Typical
separation on the order of meters between the six infaunal replicate grabs
and the precision of the LORAC location of these grabs makes such a study
feasible. A program was written and tested which plots the replicate
grabs at each station. Currently, the program is being modified to
plot species abundances to facilitate formulation of hypotheses for
testing. This program, when developed, should be directly applicable
to a study of small-scale sediment texture variability.

(d) A four-way analysis of variance was written specifically
for the four independent variables (station, transect, season, day-night).
This program has only been used on the demersal fish dependent variables
(total number of individuals, total weight, total number of species,
species diversity, etc.) for 1975 and 1976 data. This program should be
used at a very early stage in any study of processes at the species
level, infauna, epifauna, phytoplankton, as well as fish species.

(e) Cluster analysis programs are being developed.



With the basic organization nearing completion and analysis
routines under development, the data management effort is in a position
to serve Program Management, the PI's, and BLM with useful reports and
valuable data anlysis towards an understanding of what conditions occur

in the STOCS study area.

Problems and Recommendations

The usual weather and mechanical problems associated with offshore
sampling were encountered and reported to BLM in cruise reports submitted
following each cruise. All field sampling was, however, completed in
less time than originally estimated. Specific field sampling problems,
as well as laboratory analytical and taxonomic problems, are discussed
in detail in each of the reports by th