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ABSTRACT

Trends in relative abundance and size of brown shrimp (Penaeus
aztecus), white shrimp (P. setiferus), pink shrimp (P. duorarum), blue
crab (Callinectes sapidus) and American oyster (Crassostrea virginica) in
Texas bay systems and the Gulf of Mexico (shrimp and crabs only) were
monitored during January-December 1984. Bag seines (18.3-m, 60-feet,
long) were used to sample along shorelines of bays, 6.1-m (20-feet) wide
otter trawls were used to sample the deeper (>1.0-m, 3-feet) portion of
bays, passes leading from the bays to the Gulf of Mexico and Gulf
waters. Gill nets (183-m, 600-feet, long) were used to sample shorelines
of bays, and oyster dredges (46-cm, 18-inches, wide) were used to sample
oyster reefs within the bay.

Shorelines and deeper portions of Galveston, Matagorda, San Antonio,
Aransas and Corpus Christi Bays and the upper and lower Laguna Madre were
sampled. Passes were sampled in Galveston, Matagorda, Aransas and Corpus
Christi Bays and the lower Laguna Madre and Gulf samples were collected
along the central coast off Port Aransas. Oyster samples were collected
primarily in Galveston Bay with seasonal samples taken in Matagorda, San
Antonio and Aransas Bays.

Coastwide bag seine catch rates of brown shrimp increased from 1983
to 1984, whereas trawl catch rates were similar during both years. Coast-
wide bag seine catch rates of white shrimp increased from 1983 to 1984,
while trawl catch rates decreased. Coastwide bag seine catch rates of
pink shrimp declined from 1983 to 1984, whereas trawl catch rates were
similar during both years. Coastwide mean lengths of brown shrimp and
white shrimp caught in trawls increased from 1983 to 1984. Coastwide bag
seine catch rates of blue crabs declined and trawl catch rates decreased
slightly from 1982 to 1984.



INTRODUCTION

The shrimp fishery is the most valuable commercial fishery in
Texas. The 1983 harvest was 32.7 million kg having a dockside value of
$171.4 million (Hamilton and Saul 1984). Reported landings of shrimp
species by weight consisted of 70.3% brown shrimp (Penaeus aztecus) and
pink shrimp (P. duorarum), 28.3% white shrimp (P. setiferus) and 1.3%
other species.

The shrimp fishery is primarily regulated by the Texas Legislature
through the Shrimp Conservation Act of 1959. This Act requires that Texas
Parks and Wildlife Department (TPWD) continually monitor the supply, eco-
nomic value and other aspects of the fishery to provide information on
which to base sound management decisions. The TPWD Commission has the
responsibility for adjusting the statutory 1 June-15 July Gulf shrimping
closed season dates should biological sampling indicate an earlier, later
or more prolonged emigration of brown shrimp from the bays to the Gulf.

The oyster (Crassostrea virginica) fishery is the second most
valuable commercial fishery in Texas. From 1977-1983, reported landings
of oyster meat averaged 1.3 million kg valued at $4.0 million dockside
(Hamilton and Saul 1984). The 1983 harvest was a record of 3.6 million kg
valued at $11.3 million. The Galveston Bay system became the leading
oyster producing area on the Texas coast during the mid-1950's (Hofstetter
1977). Scientific investigations were initiated in Galveston Bay in 1951
and have continued through 1985.

The blue crab (Callinectes sapidus) fishery is the third most
valuable commercial fishery in Texas following shrimp and oysters. From
1977-1983, reported landings of hardshell blue crabs averaged 3.7 million
kg and were valued at $2.3 million dockside (Hamilton and Saul 1984).

From 1968-1977, reported blue crab landings increased from 1.9 to 3.7
million kg indicating possible increased fishing pressure. This led to
the ?evelopment of the blue crab monitoring program by TPWD (Hammerschmidt
1982).

Penaeid shrimp populations have been monitored in at least some bay
systems since 1958 (Benefield and Baker 1980) while blue crab populations
have been continually monitored since 1977 (Hammerschmidt 1982). The
present bay and Gulf shellfish monitoring program was implemented in 1982
(Benefield et al., 1983) and designed to establish long term trend infor-
mation on relative abundance and size of penaeid shrimp and blue crabs in
Texas coastal waters. The monitoring of oyster populations in the
Galveston Bay system was added to the shellfish program in October 1984,
This report summarizes data collected during calendar year 1984 with that
collected during previous years when similar standardized procedures were
used.
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MATERIALS AND METHODS
Bay Sampling
Bag Seines

During January-December 1984, samples were collected with bag seines
in Galveston, East Matagorda, Matagorda, San Antonio, Aransas and Corpus
Christi Bays and the upper and the lower Laguna Madre (Figures 1-10). Ten
different shoreline stations were sampled each month in each bay system.
During January-August, stations were randomly selected from 100 sample
stations established in each bay system. Each station on the list was at
least 1.6 km of continuous shoreline from any other bag seine station
(Hegen 1982). During September-December, bag seine stations were randomly
selected from a list of grids established from each bay system on National
Oceanic and Atmospheric Administration (NOAA) nautical charts. Grids were
based on l-minute longitude-latitude lines and were designated as bag
seine stations if any part of the bay shoreline (mainland, peninsula,
island or exposed reef) fell within the grid. The actual location of the
bag seine sample in each station grid was randomly selected from the 144
5-second longitude-latitude blocks (gridlets) within the grid, provided
the selected gridlet fulfilled the criteria for grid station designa-
tion. Figures illustrating the new grid sample system are being drafted
but were unavailable for this report.

Five different stations were sampled with bag seines during the first
two and five during the last two fullest weeks of each month from January-
August. During September-December, the bag seine sample periods were
standardized with trawl sample periods so that five stations were sampled
during the first half (1st-15th) and five during the last half (16th-end
of month) of each month. Each sampling week extended from sunrise Monday
through sunset the following Sunday. Samples were collected during day-
1ight hours. The randomly selected stations for bag seines could not
always be sampled as scheduled. If a preselected station could not be
sampled, an alternate randomly selected station was substituted.

During January-August, a bag seine sample was collected by pulling an
extended seine parallel to shore for a distance of no less than 15.2 m and
no more than 30.5 m. The rectangular surface area sampled was estimated
using the distance pulled and the length of extension of the bag seine.
During September-December, bag seine samples were standardized to a
paraliel pull of 15.2 m covering a rectangular surface area of 0.03 ha.

Bag seines were 18.3 m Tong and 1.8 m deep with 19-mm stretched nylon
multifilament mesh in the wings and 13-mm stretched nylon multifilament
mesh in the 1.8 m square bag in the middle.

Brown shrimp, white shrimp, pink shrimp and blue crabs were
jdentified to species and counted in each sample. No more than 19
randomly selected shrimp of each species and 19 randomly selected blue
crabs were measured from each sample. Shrimp were measured to the nearest
1 mm from tip of rostrum to tip of telson. Blue crabs were measured to
the nearest 1 mm from lateral spine tip to lateral spine tip.



Monthly abundance (No./ha) was calculated using the ratio estimator
(Cochran 1977):

A = abundance
N N = total number of individuals of
A= - each species caught
H H = total number of hectares covered

Values were reported to the nearest 0.01 individuals/ha. Mean monthly
length was calculated using the ratio estimator:

m -
k 1 = mean length
h) )3 L L; = total length of shrimp i
Cy i =7 -1 } = total number of samples
K= m m = total shrimp measured in sample
T = - k ¢ = total shrimp caught in sample

¥
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Coastwide mean monthly abundance and size values were calculated by
weighting individual bay system values by the total amount of shoreline
present in the respective bay system (Matlock and Ferguson 1982).

Trawls

During January-December 1984, samples were collected with trawls in
Galveston, Matagorda, San Antonio, Aransas, Corpus Christi Bays and the
upper and lower Laguna Madre. Trawl stations were established using grids
on NOAA nautical charts (Figures 11-20). Grids were based on l-minute
longitude-latitude lines. A sample station was established in a grid if
at least 1/3 of the grid's surface area was covered by water >1 m and had
no known obstructions, snags or reefs which would hinder sampling, damage
equipment or compromise safety.

Bay systems were divided into three sampling zones: Zone I (upper
bay), Zone II (lower bay) and Zone III (passes) (Figures 11-20).
Galveston, Matagorda, Aransas and Corpus Christi Bays were divided into
Zones I, II and III; San Antonio into Zones I and II; upper Laguna Madre
into Zone II; and lower Laguna Madre into Zones II and III. Zone I con-
tained upper bay stations nearest the mouths of rivers and bayous while
Zone II contained lower bay stations farthest from river and bayou influ-
ence. Zone III contained pass stations including Bolivar Roads (Galveston
Bay), Pass Cavallo and Matagorda Ship Channel (Matagorda Bay), Lydia Ann
Channel (Aransas Bay), Corpus Christi Ship Channel (Corpus Christi Bay)
and Brazos Santiago Pass (lower Laguna Madre).

Five stations in Zone I and five in Zone II were sampled during each
of the first and latter half of the month. Data collected in Zones I and
II were combined and reported on a monthly basis. Two stations were
sampled in Zone III each week and the sample week extended from sunrise
Monday through sunset Sunday. A1l sampling stations were selected at
random for each zone and each sample period. Samples were collected
during daylight hours.



Trawls used in bays were 6.1 m wide at the mouth measured along the
cork line between the rear margins of the trawl doors. The net was con-
structed of #9 nylon multifilament thread with a stretched mesh of 38
mm. Trawl doors were 1.2 m long and 0.6 m high.

Trawls were towed using available TPWD boats. Trawls were towed in
Zones I and II in a circular fashion near the center of each sample
grid. They were towed linearly in Zone III (Gulfward or bayward); one
sample with the current and one sample against the current. Direction of
tow was randomly selected at each station on each sample date. Tow dura-
tion was 15 minutes in all bay systems except in the upper Laguna Madre
where heavy vegetation necessitated reducing tow duration to 7.5
minutes. Catches in upper Laguna Madre were doubled to be comparable with
all other catches. If a particular scheduled station could not be
sampled, an alternate station was selected at random from stations
jmmediately adjacent to that which could not be sampled.

Brown shrimp, white shrimp, pink shrimp and blue crabs were
jdentified to species and counted in each sample. No more than 50 ran-
domly selected shrimp of each species and 35 randomly selected blue crabs
were measured from each sample. Shrimp and blue crabs were measured in
the same manner as those caught in bag seines.

Catch rates were calculated in the same manner used for bag seines
except total number of tows made was used instead of total area fished.
Values were reported to the nearest 0.1 individuals/tow; the notation <0.1
individuals/tow indicated that at least one shrimp or crab was caught but
due to the rounding, the value of the derived catch rate was less than the
established degree of precision (Cochran 1977). Mean size of each species
was calculated in the same manner as for bag seines. Coastwide data were
weighted according to the percentage each bay system's surface area in
wate; > 1.2 m deep contributed to the coastwide area (Matlock and Ferguson
1982).

Guif Sampling

In August and September 1984, TPWD monitored penaeid shrimp in the
Gulf of Mexico along the Texas coast from latitude 26° 40' N to latitude
28° 40' N. Twenty monthly samples were scheduled to be taken in randomly
selected l-minute sample grids within the Territorial Sea in National
Marine Fisheries Service (NMFS) statistical areas 19 and 20 (Figure 21).

From February-March 1985, TPWD monitored penaeid shrimp in the Gulf
of Mexico along the Texas coast in an area extending 24.1 km either side
of the Aransas Pass jetties and from the Gulf beach shore to the 16.7 km
1imit of the Texas Territorial Sea. Sixteen samples were taken in ran-
domly selected l-minute sample grids within the sample area (Figure 22).

Trawls used in the bay were also used for Gulf sampling. Direction
of tow (north or south) was randomly chosen on the initial sample and
alternated on subsequent samples. Samples were processed as previously
described for bay trawling.



Additional sampling in the Gulf of Mexico was carried out as part of
the Southeastern Monitoring Assessment Program (SEAMAP). Samples were
collected along the Texas coast (NMFS statistical areas 18-21) (Figure 21)
during 26 June-6 July by the NMFS vessel Oregon II using a 12.2-m wide
trawl. Stratified random samples were taken perpendicular to shore for
the length of each depth stratum sampled. Catch rates were adjusted to
No./h. Additional sampling details may be found in Stuntz, et al. (1984).

Gill Nets

During spring (15 April-17 June) and fall (9 September-18 November)
1984 samples were collected with gill nets in Galveston, East Matagorda,
Matagorda, San Antonio, Aransas and Corpus Christi Bays and the upper and
lower Laguna Madre (Figures 23-31). Forty-five gill net sets were made in
each of the two sampling seasons in each bay system. Not more than seven
nor less than three overnight gill net sets were made each week to insure
sampling was conducted over a wide range of environmental conditions. No
more than nine stations (20% of total) were duplicated during each
season. Gil11 net samples were collected monthly during January-August
1984 and seasonally (fall) during 9 September-18 November 1984 in East
Matagorda Bay (Figure 25). A summary of blue crab catch data from East
Matagorda Bay, is presented in Appendix C, Table C.1.

Stations were randomly selected during the spring season from a list
of 100 sample stations established in each bay system. Each station on
the 1ist was at least 1.6 km of continuous shoreline from any other gill
net station (Hegen 1982). During the fall season, gill net stations were
randomly selected from the 1ist of grids established for bag seine sta-
tions. Actual gill net set locations were selected in a similar manner as
bag seine sample locations.

Gill nets were 183 m long and 1.2 m deep with separate 46-m sections
of 7.6-, 10.2-, 12.7- and 15.2-cm stretched monofilament meshes. Thread
sizes were #12 (Nylon Net Company) for the 7.6- and 10.2-cm meshes, #6 for
the 12.7-cm mesh and #7 for the 15.2-cm mesh. Webbing in each section was
hung to both the float and lead 1ines on a one-half basis. One-half basis
indicates that the finished gill net is one-half the length of the
original stretched webbing before hanging. A1l four sections were tied
together; 7.6-cm tied to 10.2-cm, 10.2-cm tied to 12.7-cm and 12.7-cm tied
to 15.2-cm.

Each gi1l net was set perpendicular to shore with the smallest mesh
shoreward. Gill nets were set within 1 h before sunset and were retrieved
no later than 2 h after the following sunrise. Total fishing time was
recorded to the nearest 0.1 h.

Blue crabs were counted and recorded according to the appropriate
mesh size. The first 19 blue crabs from each mesh size during each week
of seasonal sampling were measured in the same manner as those caught in
bag seines.

Catch rates (No./h) for blue crabs were calculated by dividing the
total number of crabs caught by the total hours the gill net fished.
Values were reported to the nearest 0.1 crabs/h; the notation <0.1 crab/h
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indicates that at least one crab was caught but due to rounding, the value
of the derived catch rate was less than the established degree of
precision (Cochran 1977). Mean monthly size was calculated in a similar
manner as blue crabs caught in bag seines. Coastwide data were weighted
according to the percentage each bay system's shoreline contributed to the
coastwide shoreline (Matlock and Ferguson 1982).

Oyster Sampling

During September-October 1984 samples were collected on reefs in
Galveston, East Matagorda, Matagorda, San Antonio and Aransas Bays (Figure
1). Samples consisted of five l-minute drags with an 8-tooth Louisiana
style oyster dredge approximately 46 cm wide, 25 cm high with a bag 36 cm
deep. The bag had 6 bottom rows of linked metal rings 50 mm in diameter
and 4 rows of 76-mm mesh nylon webbing.

Beginning October 1984, oyster sample stations within the Galveston
Bay system were established using grids (l-minute latitude-longitude)
plotted on NOAA nautical charts 11326 and 11322 and TPWD charts of oyster
reefs in Galveston Bay. Figures are being drafted and are unavailable for
this report.

The bay system was stratified into reef and non-reef grids. Reef
grids, numbering 114 initially, were those containing known or mapped
oyster reefs as shown on TPWD charts. Non-reef grids included all other
grids (730) within the bay system. Eighty reef grids and 20 non-reef
grids were selected randomly for sampling each month. Fifty grids were
sampled each half of the month.

The sample site was randomly selected from the gridlets (5-second
latitude-longitude) within each grid. If the site could not be sampled
due to shallow water, obstructions or navigation hazards, an adjacent grid
or gridlet was randomly chosen as an alternate sample site.

The dredge was towed behind an inboard boat at each sample site for
30 seconds. Timing began as the dredge began to drag and ended 30 seconds
later. The dredge was then brought aboard and emptied.

Nineteen live oysters (>25 mm) were randomly selected and measured
to the nearest 1 mm along the dorso-ventral axis of the right valve.
Oyster measurements were categorized into three size classes: spat (<25
mm), small (25-75 mm) and market (>75 m). Ten dead oyster shells were
randomly selected and measured to the nearest 1 mm.

Five measured oysters and five measured shells were randomly selected
to record oyster spat and encrusting organisms. The number of spat on one
side of each oyster or shell was recorded. The percent coverage of
9 common encrusting organisms was estimated based upon an index of 1 (0-
9%), 2 (10-25%), 3 (26-50%), 4 (51-75%), 5 (76-90%) and 6 (91-100%). The
encrusting organisms included boring sponges, hydroids, tube worms,
slipper shells, mussels, boring clams, barnacles, bryozoans and an
"others" category. Catch rates (No./drag) were calculated in the same
manner used for trawls and were reported to the nearest 0.1 oyster/sample
for both reef and non-reef strata samples.



Salinity (o/oo) and water temperature (C) were measured at the time
and location of each biological sample. Monthly means are summarized in
Appendix A, Tables A.1-10.

This report summarizes data collected during calendar year 1984.
Data collected during January-March 1985 for bag seines, bay and guif
trawls, and oyster dredges are summarized in Appendix B, Tables 1-18.
These data are not included in the calculation presented in order to
maintain consistency between the years. Any difference in this report
compared to previous reports is due to updating of the data base and the
most recent report should be considered the most accurate.
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RESULTS
Bay Sampling
Bag Seines

Annual Trends. Coastwide annual mean catch rates of brown shrimp
increased from 308.26/ha during 1983 to 396.11/ha during 1984 (Table 1).
Catch rates ranged from 40.60/ha in the upper Laguna Madre during 1983 to
1007.77/ha in the lower Laguna Madre during 1981. Brown shrimp catch
rates increased during 1984 in Galveston, East Matagorda, Matagorda and
Aransas Bays and the upper Laguna Madre and decreased in the remaining
bays compared to 1983. The 1984 Matagorda Bay catch rate of 261.44/ha was
the highest since bag seine sampling was jnitiated in 1978. Coastwide
mean lengths of brown shrimp increased from 53 mm during 1982 to 64 mm
during 1984. Mean lengths ranged from 49 mm in San Antonio Bay during
1982 and Corpus Christi Bay during 1981 to 76 mm in East Matagorda Bay
during 1983.

Coastwide annual mean catch rates of white shrimp ranged from
288.20/ha during 1980 to 1275.71/ha during 1982 (Table 1). Catch rates in
1984 increased in each bay except Galveston Bay compared to 1983.
Galveston Bay catch rates decreased from 1524.17/ha during 1983 to
1487.22/ha during 1984. Catch rates ranged from 2.75/ha in the upper
Laguna Madre during 1983 to 3559.63/ha in Galveston Bay during 1982.
Coastwide mean lengths of white shrimp increased from 53 mm during 1983 to
60 mm during 1984. Mean lengths ranged from 42 mm in Corpus Christi Bay
during 1983 to 74 mm in Matagorda Bay during 1980.

Coastwide annual mean catch rates of pink shrimp decreased from
12.62/ha during 1983 to 6.32/ha during 1984 (Table 1). Mean catch rates
ranged from 0.00/ha in all bays except the upper Laguna Madre to 124.40/ha
in Aransas Bay during 1982. Coastwide mean lengths of pink shrimp de-
creased from 53 mm during 1983 to 52 mm during 1984. Mean lengths ranged
from 25 mm in Matagorda Bay during 1984 to 106 mm in lower Laguna Madre
during 1979.

Coastwide annual mean catch rates of blue crabs in bag seines
increased from 48.94/ha in 1978 to 101.67/ha in 1982 and declined to
65.66/ha in 1984 (Table 1). Mean catch rates ranged from 10.68/ha during
1978 in Matagorda Bay to 192.61/ha during 1982 in Aransas Bay. Coastwide
mean widths of blue crabs ranged from 46 mm in 1983 to 52 mm in 1978.
Mean widths ranged from 33 mm in the lower Laguna Madre during 1983 to 77
mm in East Matagorda Bay during 1983.

Monthly Trends. Coastwide monthly mean catch rates of brown shrimp
were generally highest (441.46-1194.62/ha) during April-July (Table 2).
Mean catch rates ranged from 0.00/ha in each bay to 2674.00/ha in Aransas
Bay during June. Coastwide mean lengths of brown shrimp ranged from 31 mm
during March to 71 during July. Mean lengths ranged from 22 mm in East
Matagorda Bay during March to 102 mm in the upper Laguna Madre during
August.




Coastwide monthly mean catch rates of white shrimp were highest
(1215.57-2950.74/ha) during July-October (Table 3). Mean catch rates
ranged from 0.00/ha in each bay to 9216.67/ha in Galveston Bay during
July. Coastwide mean lengths of white shrimp ranged from 43 mm during
June to 122 mm during May. Mean lengths ranged from 40 mm in Matagorda
Bay during June to 133 mm in the upper Laguna Madre during October.

Coastwide monthly mean catch rates of pink shrimp were highest
(26.17/ha) during September (Table 4). No pink shrimp were collected in
Galveston and East Matagorda Bays during 1984. Mean catch rates ranged
from 0.00/ha in each bay to 153.33/ha in Corpus Christi Bay during
September. Coastwide mean lengths of pink shrimp ranged from 25 mm during
March to 81 mm during May. Mean lengths ranged from 25 mm in Matagorda
Bay during March to 89 mm in the upper Laguna Madre during July.

Coastwide mean monthly catch rates of blue crabs were generally
higher (108.61-129.75/ha) during March-April than the remainder of the
year when catch rates ranged from 5.25/ha to 87.18/ha (Table 5). Monthly
catch rates ranged from 0.00/ha in five bays to 341.67/ha in East
Matagorda Bay. Coastwide mean widths of blue crabs during 1984 ranged
from 23 mm in February to 68 mm in June. Mean widths increased from
February-June and decreased June-December. Monthly mean widths ranged
from 13 mm in Aransas Bay to 108 mm in Matagorda Bay.

‘Trawls

Annual Trends. Coastwide annual mean catch rates of brown shrimp
increased from 6.8/tow during 1982 to 7.5/tow during 1984 (Table 6). Mean
catch rates ranged from 0.9/tow in the upper Laguna Madre during 1983 to
26.7/tow in Aransas Bay during 1984. Mean catch rates increased during
1984 in Galveston, San Antonio, Aransas and Corpus Christi Bays and the
upper Laguna Madre while catch rates decreased in the two other bay sys-
tems when compared to 1983. Coastwide mean lengths of brown shrimp
decreased from 94 mm during 1983 to 92 mm during 1984. Brown shrimp
caught in the lower Laguna Madre were considerably smaller (61, 65 and
- 74 mm during 1982-84) respectively than were shrimp from other bay
systems.

Coastwide annual mean catch rates of white shrimp decreased from
11.7/tow during 1982 to 7.9/tow during 1984 (Table 6). Mean catch rates
increased in each bay system during 1984 with exception of Galveston,
Matagorda and San Antonio Bays where decreases occurred. Mean catch rates
of white shrimp ranged from 0.4/tow in the lower Laguna Madre during 1983
to 20.1/tow in Galveston Bay during 1982. Coastwide mean lengths of white
shrimp increased from 97 mm during 1983 to 104 mm during 1984. Mean
lengths ranged from 63 mm in the lower Laguna Madre during 1982 to 126 mm
in the upper Laguna Madre during 1984,

Coastwide annual mean catch rates of pink shrimp were similar
(<0.5/tow) during 1982-84 (Table 6). Catch rates ranged from 0.0/tow in
the lower Laguna Madre during 1982 and Galveston Bay during 1984 to
2.3/tow in Aransas Bay during 1983. Coastwide mean lengths increased from
93 mm during 1982 to 97 mm during 1983 and 1984. Mean sizes ranged from
71 mm in the lower Laguna Madre during 1984 to 116 mm in Matagorda Bay
during 1982.
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Coastwide annual mean catch rates of blue crabs decreased from
5.1/tow during 1982 to 3.7/tow during 1984 (Table 6). Mean catch rates
ranged from 0.7/tow in the upper Laguna Madre to 12.1/tow in lower Laguna
Madre. Mean catch rates during 1984 decreased in Galveston, Matagorda,
San Antonio and Aransas Bays and increased in all other bay systems when
compared to 1983. Coastwide mean widths of blue crabs were slightly
smaller (86 mm) in 1983 than in 1984 (87 mm). Annual mean widths ranged
from 80 mm in San Antonio and Aransas Bays during 1983 to 148 mm in the
upper Laguna Madre during 1982.

Monthly Trends. Coastwide monthly mean catch rates of brown shrimp
were highest (11.0-37.1/tow) during May-July (Table 7). Mean catch rates
ranged from 0.0/tow in all bays to 150.1/tow in Aransas Bay during May.
Mean lengths ranged from 38 mm during March to 103 mm during July. Mean
lengths ranged from 25 mm in the lower Laguna Madre during March to 116 mm
in the upper Laguna Madre during July.

Coastwide monthly mean catch rates of white shrimp were highest
during August-December (13.4-26.3/tow) (Table 8). Mean catch rates ranged
from 0.0/tow in each bay to 57.5/tow in Galveston Bay during September.
Coastwide mean lengths of white shrimp were smallest (60 mm) during
January and largest (165 mm) during June. Monthly mean lengths ranged
from 34 mm in lower the Laguna Madre during January to 168 mm in Corpus
Christi Bay during June.

Coastwide monthly mean catch rates of pink shrimp were lowest
(0.0/tow) during February and highest (0.7/tow) during November (Table
9). Mean catch rates ranged from 0.0/tow in all bays to 3.3/tow in Corpus
Christi Bay during June and November. Coastwide mean lengths ranged from
57 mm during July to 122 mm during June. Monthly mean lengths ranged from
33 mm in San Antonio Bay during April to 133 mm in Aransas Bay during
June.

Coastwide monthly mean catch rates of blue crabs were generally
higher (6.9-11.8/tow) during April-June than during the remainder of the
year (0.4-4.4/tow) (Table 10). Mean catch rates ranged from <0.1/tow in
Matagorda Bay to 61.5/tow 1in the lower Laguna Madre. Coastwide mean
widths ranged from 53 mm in January to 113 mm in November. Monthly mean
widths ranged from 24 mm in Matagorda Bay during January to 165 mm in
tower Laguna Madre during January.

Pass Sampling. Weekly catch rates of brown shrimp were generally
highest during the period of 16 April-1 July ranging from 0.0/tow in each
area to 454.0/tow in Lydia Ann Channel (Table 11). Catch rates were also
high (139.0/tow) during 22 October-25 November in Lydia Ann Channel.
Weekly mean lengths ranged from 44 mm in Brazos Santiago Pass during 24-30
September to 129 mm in Lydia Ann Channel during 9-12 July.

Weekly catch rates of white shrimp were highest during the period 24
September-16 December ranging from 0.0/tow in each pass to 230.5/tow in
Bolivar Roads (Table 12). Periods of smaller weekly catch rates of 0.0-
19.5/tow during 13 February-11 March were recorded in Bolivar Roads, Lydia
Ann Channel and Corpus Christi Channel. Weekly mean lengths ranged from
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35 mm in Brazos Santiago Pass during 25 June-1 July to 178 mm in Corpus
Christi Channel during 19-25 November.

Weekly mean catch rates of pink shrimp were generally highest during
15 October-16 December ranging from 0.0/tow in each pass to 13.0/tow in
Lydia Ann Channel during 19-25 November (Table 13). Mean lengths ranged
from 58 mm in Corpus Christi Channel during 22-28 October to 134 mm in
Bolivar Roads during 23-29 April.

Weekly catch rates of blue crabs exhibited peaks during March in
Bolivar Roads, July in Matagorda Ship Channel-Pass Cavallo, March in Lydia
Ann Channel, July in Corpus Christi Channel and May in Brazos Santiago
Pass (Table 14). Catch rates ranged from 0.0/tow in all passes to
102.5/tow during 19-25 March in Lydia Ann Channel. Mean lengths ranged
from 25 mm during 23-29 January to 179 mm during 22-28 October in Corpus

Christi Channel.
Gill Nets

Seasonal: Coastwide mean catch rates of blue crabs caught during
spring gil1l net sampling declined slightly from 0.3/h in 1983 to 0.2/h in
1984 (Table 15). Catch rates among bay systems ranged from 0.1/h in
Matagorda Bay during 1984 to 0.4/h in San Antonio and Aransas Bays during
1983. Greatest catch rates in spring occurred in the 10.2-cm mesh during
both 1983 and 1984. Catch rates among mesh sizes and bay systems ranged
from <0.1/h to 0.1/h without discernible pattern during both years.

Coastwide mean widths of blue crabs caught in gill nets during spring
decreased from 150 mm in 1983 to 146 mm in 1984 (Table 15). Coastwide,
blue crabs were generally smaller in the 7.6-cm mesh (129-138 mm) than the
other mesh sizes (148-157 mm). Among bay systems, crabs ranged from 127
mm in the lower Laguna Madre (7.6-cm mesh, 1984) to 177 mm in Galveston
Bay (15.2-cm mesh, 1984). .

Coastwide mean catch rates of blue crabs caught during fall gill net
sampling declined slightly from 0.2/h in 1983 to 0.1/h in 1984 (Table
16). Catch rates among bay systems ranged from 0.1/h in Galveston and
Aransas Bays during 1984 and in Matagorda and San Antonio Bays during 1983
and 1984 to 0.3/h in the lower Laguna Madre during 1983. Greatest coast-
wide catch rates in fall occurred in the 7.6-cm and 10.2-cm meshes during
1983. Catch rates among mesh sizes and bay systems ranged from <0.1/h to
0.1/h and varied without discernible pattern during both years.

Coastwide mean widths of blue crabs caught in gill nets during fall
increased from 145 mm in 1983 to 147 mm in 1984 (Table 16). Coastwide,
blue crabs were generally smaller in the 7.6-cm mesh (138-140 mm) than in
the other mesh sizes (145-153 mm). However, among bay systems, crabs
ranged in size from 130 mm in Galveston Bay (15.2-cm mesh, 1983) to 169 mm
in Galveston Bay (12.7-mm mesh, 1984).

(2

i3 Fr 3 'y
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Oyster Dredge

Catch rates of combined oyster size groups ranged from 9.1/sample in
East Matagorda Bay to 1537.0/sample in Matagorda Bay (Table 17). Market
oysters ranged from 1.7 to 64.0/sample in those same bays, respectively.
Spat and small oysters were more numerous (>500/sampie) in Matagorda, San
Antonio and Aransas Bays than East Matagorda and Galveston Bays
(<200/sample).

Monthly Trends. Catch rates of combined oyster size groups on reefs
were highest (27.2/sample) in October and declined to 16.7/sample in
December (Table 18). Catch rates in non-reef areas ranged from 0.0/sample
in December to 1.3/sample in November. Data on fouling organisms
associated with reef strata samples are presented in Table 19.

Gulf Sampling

Annual Trends. Guif sampling was conducted only during August-
September 1984. The mean catch rates and mean sizes for shrimp and crabs
are as follows: brown shrimp 3.9-19.2/tow (107-113 mm), white shrimp 1.6-
11.0/tow (160-178 mm), pink shrimp 0.5-0.7/tow (92-98 mm) and blue crabs
0.1-0.3/tow (132-136 mm) (Table 20).

SEAMAP. Brown shrimp catch rates by depth zones ranged from 1594/h
at 19-37 m to 86/h at 74-91 m during 1984 (Table 21). Catch rates in most
depth zones during 1984 were similar or exceeded those recorded during
1982 and 1983. Mean sizes of brown shrimp ranged from 116 mm at 0-37 m to
151 mm at 74-91 m during 1984. Brown shrimp were smaller (151 mm) in
deeper waters (>55 m) during 1984 than during 1982 and 1983.

White shrimp were caught in waters ranging from 0-37 m during the
three sample years (Table 21). Catch rates ranged from 0.0/h during each
sample year to 30.0/h in 1984. Mean sizes of white shrimp ranged from 153
mm during 1983 to 174 mm during 1984.

Pink shrimp were captured in waters ranging from 0-55 m during the
three sample years (Table 21). Catch rates ranged from 0.0/h each sample
year to 195.0/h during 1983. Mean sizes of pink shrimp ranged from 118 mm
in 1983 to 151 mm during 1984. Pink shrimp were predominate at 0-18 m
during 1982 and 1983.

Blue crabs were caught primarily in the 0-18 m zone (Table 21).
Catch rates ranged from 0.0/h each sample year to 8.0/h during 1982 and
1983. No mean widths were available.
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DISCUSSION

The TPWD is mandated by the Texas Legislature to investigate the
supply, economic value, environment, breeding habits, sex ratios, effects
of fishing and any other factors or conditions causing increases or
decreases in supply of shellfish in Texas waters. Long term trend data
based on routine monitoring are necessary to assess changes in abundance
and stability of shellfish populations in order to meet this mandate.

Data in this report represented the third year of a program that will
yield long term trends in abundance and stability of shellfish along
shorelines, the deeper waters of the bays and in the Gulf of Mexico. This
report summarizes the data collected and is not intended to be a detailed
analysis, but to outline general trends in abundance and size of organ-
jsms. Data gathered were used to recommend the 1984 seasonal closure date
(16 May-6 July) for the flexible Gulf shrimping season (Bryan 1985).
Statistical analyses of data will provide improved information on trends
for all organisms as the peaks of seasonal abundance are identified

through time in different areas.
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Figure 1.
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Texas bay systems.

o

g

&



42

PZp—N—COr

N

HOUSTON h
°

SAB!NE LAKE
GALVESTON BAY

| EAST MATAGORDA BAY o

o ,
: MATAGORDA BAY

SAN AN ,omo BAY
ﬂARANSAS BAY

CORPUS CHR!ST BAY

o
CORPUS CHRISTI

GULF OF MEXICO.

UPPER LAGUNA MADRE

__LOWER LAGUNA MADRE

BROWNSVILLE

l MEXICO




43

Figure 2. 18.3-m bag seine sample sites
during January-August 1984 (each station num
digit 2 except station 300).
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Figure 3. 18.3-m bag seine sample sites in the Galveston Bay system
during January-August 1984 (each station number should be preceded by the
digit 2). )
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Figure 4.
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18.3-m bag seine sample sites in the East Matagorda Bay system

during January-August 1984 (each number should be preceded by the

digit 2).
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Figure 5. 18.3-m bag seine sample sites in the Matagorda Bay system
during January-August 1984 (each station number should be preceded by the

digit 2).
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Figure 6. 18.3-m bag seine sample sites in the San Antonio Bay system
during January-August 1984 (each station number should be preceded by the

digit 2).
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Figure 7.

53

18.3-m bag seine sample sites in t

January-August 1984 (each station number

digit 2).

he Aransas Bay system during
should be preceded by the
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Figure 8. 18.3-m bag seine sample sites in the Corpus Christi Bay system

during January-August
digit 2).

1984 (each station number should be preceded by the
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Figure 9. 18.3-m bag seine sample sites in the upper Laguna Madre during

January-August 1984 (each
digit 2).
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Figure 10. 18.3-m bag seine sample sites in the lower Laguna Madre during
January-August 1984 (each station number should be preceded by the

digit 2).
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Figure 11.
during 1984.
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6.1-m bay trawl sample sites in the Galveston Bay system
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Figure 12.
during 1984.
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6.1-m bay trawl sample sites in the Galveston Bay system
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Figure 13.
during 1984.
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6.1-m bay trawl sample sites in the Galveston Bay system
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Figure 14.
during 1984.
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6.1-m bay trawl sample sites in the Matagorda Bay system
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Figure 15.
during 1984.
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6.1-m bay trawl sample sites in the San Antonio Bay system
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Figure 16.
1984,
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6.1-m bay trawl sample sites in the Aransas Bay system during
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Figure 17. 6.1-m bay trawl sample sites in the Cor
during 1984.

pus Christi Bay system
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Figure 18. 6.1-m bay trawl sample sites in the upper Laguna Madre during
1984.
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Figure 19.
1984.
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6.1-m bay trawl sample sites in the lower Laguna Madre during
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Figure 20.
1984.
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6.1-m bay trawl sample sites in the lower Laguna Madre during
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Figure 21. Statistical areas off Texas coast in which trawl samples were
collected in the Southeastern Area Monitoring and Assessment Program

(SEAMAP) during June-July 1982-1984. -t
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Figure 22.
March 1985.
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6.1-m Gulf trawl sample area off Port Aransas during February-
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Figure 23. G111 net sample sites in the Galveston Bay system, 1983-1984.
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Figure 24.

87

Gill net sample sites in the Galveston Bay system, 1983-1984.
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Figure 25.
1984.
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Gill net sample sites in the East Matagorda Bay system, 1983-
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Figure 26.
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Gill net sample sites in the Matagorda Bay system, 1983-1984.
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Figure 27.
1984,
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Gi11 net sample sites in the San Antonio Bay system, 1983-
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Figure 28.
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Gill net sample sites in the Aransas Bay system, 1983-1984.
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Figure 29.
1984.

97

Gill net sample sites in the Corpus Christi Bay system, 1983-
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Figure 30.
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Gill net sample sites in the upper Laguna Madre, 1983-1984.
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Figure 31.
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Gi11 net sample sites in the lower Laguna Madre, 1983-1984.
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APPENDIX A:
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Hydrological data summary January-December 1984.
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Table A.l.
stations in each Texas bay sys
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tem during calendar year 1984.

Monthly mean surface water temperatures (C) at sampled 18.3-m bag seine

Upper Lower

East San Corpus Laguna lLaguna

- Month Galveston Matagorda Matagorda Antonio Aransas  Christi Madre Madre
.Jan 12.9 11.2 12.1 9.8 12.7 12.1 12.4 13.2
. Feb 17.0 15.3 14.4 15.6 16.1 16.0 15.6 17.5
Mar 19.7 20.5 20.6 16.4 22.2 20.5 20.3 20.8
Apr 24.4 20.2 22.2 23.2 23.8 22.5 26.0 24.3
May 26.2 26.3 26.7 25.6 27.6 27.3 28.5 27.6
Jun 31.3 27.3 29.7 27.9 29.3 28.4 30.9 27.8
Jul 31.2 28.8 30.2 28.5 29.6 28.3 30.6 29.8
Aug 31.2 28.4 30.6 29.1 28.9 28.7 28.6 29.4
Sep 28.6 29.3 28.2 27.0 28.7 27.1 28.6 29.2
Oct 26.5 26.4 23.3 23.2 23.3 25.7 23.0 27.2
Nov 18.0 21.9 21.5 18.3 21.4 21.2 19.0 19.8
Dec 19.0 21.4 16.1 17.9 21.1 22.1 22.0 19.2
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Table A.2. Monthly mean surface salinities (o/oo) at sampled 18.3-m bag seine stations in
each Texas bay system during calendar year 1984.

Upper Lower

East San Corpus ‘Laguna  Laguna
Month Galveston Matagorda Matagorda Antonio Aransas Christi Madre Madre
Jan 14.4 17.4 21.5 17.4 15.6 28.2 32.9 33.8
Feb 16.5 14.5 19.2 18.0 17.1 26.3 32.0 27.8
Mar 16.1 17.5 23.5 13.5 18.1 30.4 32.1 31.2
Apr 23.7 21.8 25.2 22.6 22.7 31.3 37.8 33.1
May 23.8 25.4 23.1 24.8 23.2 32.0 37.7 37.7
Jun 18.9 23.1 24.7 27.4 21.1 30.5 40.4 34.1
Jul 23.6 22.9 27.7 26.6 26.8 34.3 45.0 36.9
Aug 26.0 25.3 24.0 30.6 29.0 37.9 50.0 39.2
Sep 25.4 20.1 25.3 31.4 30.6 38.2 46.0 15.6
Oct 19.1 13.3 15.6 27.0 24.3 34.5 40.3 17.0
Nov 13.6 10.9 12.0 20.2 20.5 27.6 40.9 22.2
Dec 13.0 10.3 15.6 17.9 23.2 34.3 39.5 27.4

'

F 3

1 F 8 ¢
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Table A.3. Monthly mean bottom water temperatures (C) at sampled 6.1-m trawl
stations in Texas bays during calendar year 1984.

Upper Lower
San Corpus Laguna = Laguna
Month Galveston Matagorda _Antonio Aransas Christi Madre Madre

Jan 8.5 8.2 9.5 8.6 7.7 7.0 10.8
Feb 14.9 15.8 14.9 14.8 13.5 16.0 15.2
Mar 16.3 17.8 16.8 19.8 18.2 17.8 17.5
Apr 21.1 21.7 23.4 23.1 21.2 22.6 21.8
May 24.5 25.6 26.2 25.0 25.9 24.9 26.6
Jun 28.2 28.4 28.0 29.0 27.4 28.6 27.8
Jul 29.8 29.1 28.3 29.8 29.3 29.1 29.5
Aug 29.6 29.1 27.7 30.1 28.9 30.0 29.3
Sep 27.2 27.0 26.7 27.4 26.2 26.9 28.3
Oct 23.7 23.4 23.7 24.1 21.9 22.1 24.7
Nov 16.9 21.7 19.6 19.3 19.3 - 18.2 20.8

Dec 17.6 17.0 19.1 18.8 16.8 20.4 21.5
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Table A.4. Monthly mean bottom water salinities (o/oo) at sampled 6.1-m trawl
stations in Texas bays during calendar year 1984.

Upper Lower

Month Galveston Matagorda Anig:io Aransas Eg:gz:i h:ggga ' hgggga
Jan 17.1 23.2 20.6 13.4 29.1 32.7 30.6
Feb 14.3 22.8 20.7 14.2 27.5 32.0 28.7
Mar 12.9 25.3 20.2 19.7 29.1 33.1 30.8
Apr 12.9 27.4 20.4 23.2 30.6 35.5 33.1
May 18.1 26.0 24.0 24.4 32.4 37.8 35.5
Jun 18.1 26.3 25.4 26.4 32.0 40.8 34.4
Jul 20.7 28.3 28.0 28.5 34.9 42.7 36.6
Aug 21.6 28.3 28.5 30.4 37.8 47.7 39.1
Sep 22.8 31.0 30.8 31.5 38.0 46.8 27.8
Oct 19.7 25.3 30.1 28.8 36.3 44.5 20.9
Nov 11.5 16.0 21.4 23.6 31.5 42.2 28.6
Dec 15.8 21.4 22.3 24.9 32.2 41.7 27.0

' |
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Table A.5. Weekly mean bottom water temperatures (C) at sampled 6.1-m trawl
stations in Texas passes during calendar year 1984.

Matagorda Corpus Brazos
Ship Channel- Lydia Ann  Christi . Santiago

Month Day Bolivar Roads Pass Cavallo Channel Channel Pass
Jan 2-8 8.5 8.5 8.0 8.0 12.0
9-15 9.0 14.5 10.0 10.0 12.0

16-22 7.5 7.5 5.3 7.0 9.0
23-29 9.3 8.8 7.0 8.0 12.5
30-Feb 5 9.8 12.0 10.3 10.0 14.5

Feb 6-12 10.5 12.3 13.0 14.0 14.0
13-19 15.0 16.3 13.8 11.0 17.0
20-26 13.8 13.5 13.8 14.0 16.5
27-Mar 4 13.0 13.5 14.3 14.0 14.5

Mar 5-11 14.5 12.0 15.8 16.0 12.5
12-18 18.3 16.3 20.5 22.0 21.5
19-25 17.3 18.5 19.0 18.0 18.5
26-Apr 1 19.0 19.0 21.3 21.0 22.0

Apr 2-8 18.0 20.0 21.0 22.0 21.5
9-15 21.0 22.0 22.3 23.0 23.0

16-22 21.0 20.8 23.8 23.0 23.5
23-29 23.0 23.5 24.0 24.0 24.0
30-May 6 24.0 23.3 24.3 24.0 25.5

May 7-13 23.8 24.5 24.5 24.0 25.0
14-20 26.0 24.0 25.0 25.0 24.5
21-27 26.8 27.0 28.3 28.0 25.5
28-Jun 3 25.0 24.0 26.5 26.0 29.0

Jun 4-10 27.3 25.5 27.8 28.0 26.0
11-12 27.8 27.5 29.0 29.0 28.5
18-24 28.8 29.0 29.5 27.0 28.5
25-Jul 1 27.0 27.3 27.0 27.0 28.0

Jul 2-8 28.5 28.0 26.8 28.0 26.0
9-15 30.0 29.0 29.0 29.0 27.0

16-22 29.3 28.5 29.8 30.0 27.0
23-29 30.3 29.0 29.8 30.0 25.0
30-Aug 5 29.5 28.0 30.0 30.0 29.0

Aug 6-12 29.3 28.0 30.3 30.0 29.0
13-19 29.5 31.5 29.5 30.0 28.0
20-26 29.8 29.0 30.5 31.0 26.5

27-Sep 2 30.0 29.0 29.5 30.0 27.0
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Table A.5. (Cont'd.).

Matagorda Corpus Brazos
Ship Channel- Lydia Ann Christi - Santiago

Month Day Bolivar Roads Pass Cavallo Channel Channel Pass
Sep 3-9 27.0 27.0 28.8 29.0 27.0
10-16 28.5 28.0 28.8 28.0 28.0
17-23 26.0 27.0 25.8 26.0 23.0
24-30 25.5 28.0 29.0 29.0 28.5
Oct 1-7 24.0 24.0 25.8 26.0 22.0
8-14 25.5 24.5 26.0 26.0 28.5
15-21 25.8 26.0 27.0 27.0 26.5
22-28 24.5 24.0 21.5 22.0 25.0
29-Nov 4 25.5 25.0 26.3 27.0 28.0
Nov 5-11 21.5 24.5 21.8 24.0 22.0
12-18 18.0 23.5 22.3 23.0 23.3
19-25 15.0 18.5 19.3 20.0 16.5
26-Dec 2 16.0 17.5 18.0 18.0 19.0
Dec 3-9 14.0 13.0 14.0 15.0 22.0
10-16 16.0 16.5 18.5 18.0 20.0
17-23 19.0 20.5 21.8 22.0 24.0
24-30 18.8 19.0 19.5 22.0

.19.0
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Table A.6.
stations in
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Weekly mean bottom water salinities (o/oo) at sampled 6.1-m trawl
Texas passes during calendar year 1984.

Matagorda Corpus Brazos
Ship Channel- Lydia Ann  Christi Santiago

Month Day Bolivar Roads Pass Cavallo Channel Channel Pass
Jan 2-8 24.0 26.6 22.0 26.0 36.0
9-15 25.0 23.8 18.5 27.0 28.0

16-22 19.5 24.4 15.0 26.0 26.0
23-29 21.0 21.1 20.5 26.0 30.0
30-Feb 5 21.5 25.5 21.0 25.0 29.0

Feb 6-12 14.5 23.0 28.5 28.0 27.0
13-19 22.0 28.0 25.5 28.0 30.0
20-26 22.0 27.2 27.0 28.0 36.0
27-Mar 4 26.5 28.3 31.5 29.0 34.0

Mar 5-11 24.0 29.4 32.5 32.0 34.0
12-18 20.0 30.5 29.5 32.0 34.0
19-25 24.0 27.2 27.5 30.0 38.0
26-Apr 1 22.0 26.6 29.0 30.0 35.0

Apr 2-8 25.5 28.3 32.0 33.0 34.0
9-15 24.0 31.3 32.5 32.0 34.0

16-22 29.0 30.2 32.5 32.0 35.0
23-29 27.0 32.2 29.0 28.0 36.0
30-May 6 22.0 31.0 33.5 33.0 35.0

May 7-13 22.0 28.6 31.0 33.0 35.0
14-20 24.0 26.7 29.5 30.0 36.0
21-27 21.5 29.1 30.0 30.0 30.0
28-Jun 3 27.0 25.5 28.0 28.0 32.0

Jun  4-10 20.0 30.5 30.0 32.0
11-12 12.5 23.1 25.5 26.0 35.0
18-24 19.0 20.5 29.5 32.0 34.0
25-Jul 1 32.0 31.6 32.0 32.0 35.0

Jul 2-8 32.0 34.2 34.5 34.0 39.0
9-15 34.0 34.4 33.5 32.0 35.0

16-22 34.0 33.2 35.0 35.0 36.0
23-29 33.0 34.4 35.0 35.0 38.0
30-Aug 5 27.0 33.6 35.0 35.0 37.0

Aug 6-12 22.0 28.8 33.0 34.0 35.0
13-19 27.0 30.5 35.0 34.0 37.0
20-26 34.0 33.4 34.5 34.0 38.0
27-Sep 2 33.0 36.1 36.5 36.0 35.0
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Table A.6. (Cont'd.).
Matagorda Corpus Brazos
Ship Channel- Lydia Ann Christi Santiago
Month Day Bolivar Roads Pass Cavallo Channel Channel Pass
Sep 3-9 33.0 34.1 35.0 35.0 35.0
10-16 32.0 33.3 35.0 36.0 36.0
17-23 27.0 32.5 35.5 36.0 9.0
24-30 26.0 28.0 31.0 31.0 32.0
Oct 1-7 28.0 27.7 28.5 30.0 11.0
8-14 28.0 27.7 30.0 29.0 33.0
15-21 25.0 27.2 31.0 30.0 33.0
22-28 23.0 26.6 30.0 31.0 34.0
29-Nov 4 25.0 22.2 26.5 28.0 33.0
Nov 5-11 22.0 23.9 29.0 30.0 32.0
12-18 26.0 28.4 30.5 31.0 32.0
19-25 19.0 21.1 26.5 31.0 32.0
26-Dec 2 23.0 26.6 28.0 29.0 34.0
Dec 3-9 25.0 24.7 27.0 27.0 32.0
10-16 26.0 24.2 31.0 31.0 29.0
17-23 20.5 28.0 27.0 31.0 32.0
24-30 21.0 32.8 25.0 32.0

26.0
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Table A.10. Semi-monthly mean bottom water salinities (0/0o0) and temperatures
(C) at sampled 46-cm oyster dredge stations in Galveston Bay during October-
December 1984.

Month  Day Salinity (o/00) Temperature (C)
Oct. 1-15 23.4 26.4
16-31 18.0 25.9
Nov. 1-15 11.9 19.5
16-30 12.2 15.9
Dec. 1-15 15.6 16.6
16-31 16.7 21.5
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Appendix B. Summary of data collected during January-March 1985.
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Appendix C.
Matagorda Bay.
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Summary of spring and fall 1984 gill net. data for East
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