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ABSTRACT

Trends in relative abundance and size of blue crabs (Callinectes
sapidus Rathbun) in Texas bay systems were monitored during September 1979-
August 1981 utilizing bag seines and trawls. Bag seine samples were
taken in seven bay systems (Galveston, Matagorda, San Antonio, Aransas
and Corpus Christi Bays and the upper and lower Laguna Madre), while
trawl samples were taken in four bay systems (Galveston, Matagorda,

San Antonio and Aransas Bays).

Highest annual catch rates with bag seines (173.38/ha) occurred
in the lower Laguna Madre. Coastwide trends in annual abundance showed
no apparent pattern of increasing or decreasing abundance. Monthly
and annual changes in mean sizes for blue crabs were not apparent.

Highest annual catch rates with trawls (14.9/h) occurred in Aransas
Bay. Coastwide trends in annual catch rates indicated a decline from
1978-79 through 1980-81. Monthly and annual changes in mean sizes for
blue crabs were not apparent.



INTRODUCTION

The blue crab, (Callinectes sapidus Rathbun), is found along the
entire Texas coast and supports the third largest commercial fishery
in the State following shrimp and oysters. From 1977-1981, reported
annual landings of hardshell blue crabs averaged 3.6 million kg and
were valued at $2.0 million dockside (Hamilton 1982).

The life history of the blue crab in Texas has been investigated
primarily by Daugherty (1952) and More (1969). Blue crabs usually spawn
during spring and summer in the Gulf of Mexico or lower bay regions
where salinities are greater than 20 o/oo. Young crabs migrate toward
estuarine areas where salinities are usually less than 20 o/oo. There
they grow and reach maturity in about one year. After mating, female
blue crabs migrate to the Gulf of Mexico or lower bay regions to spawn.
Males remain in the upper bay areas.

Reported landings of hardshell blue crabs have shown wide and sudden
fluctuations (More 1969, Pearson 1948 and Tagatz 1965) including a 67%
decline in Texas landings from 1962-63. This decline and the lack of
knowledge concerning these fluctuations motivated the Texas Parks and
Wildlife Department (TPWD) to conduct the blue crab investigation from
1962-1967 (More 1969).

Since blue crab production almost doubled from 1.9 to 3.7 million
kg between 1968 and 1977, the importance of monitoring the blue crab
populations for management purposes again became evident. In 1977,
TPWD began a program designed to monitor juvenile and adult blue crab
abundance and to develop long-term trends in size distributions and
blue crab availability.

The goal of the blue crab program is to manage the resource to
provide for optimum sustained harvest by all user groups. In order
to accomplish this goal, TPWD monitored trends in catch per effort (CPE)
of blue crabs caught in bag seines and trawls. Annual and monthly catch
rates and mean widths were summarized with data from previous years.
This report is the summarization of the data collected during the project
years September 1979-August 1980 and September 1980-August 1981. Data

collected during September-December 1981 are summarized in Appendix D.
These data are not included in the calculations presented in this report

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.

MATERIALS AND METHODS
Bag Seines

Each bag seine was 18.3 m long and 1.8 m deep with 19-mm stretched
nylon multifilament mesh in the lateral wings and 13-mm stretched nylon
multifilament mesh in the central bag.



From September 1979-August 1981, samples were collected with bag
seines in the Galveston, Matagorda, San Antonio, Aransas and Corpus
Christi Bays and the upper and lower Laguna Madre (Figures 1-9; Appendix
A). Six different shoreline stations were sampled each month in each
bay system. Stations were randomly selected from a list of < 100 sample
stations compiled for each bay system (Hegen 1982). Each station on
the list was at least 1.6 km of continuous shoreline from any other
bag seine station.

Three different stations were sampled with bag seines during each
of the first two and last two fullest weeks of each month. Each sampling
week extended from sunrise Monday through sunset of the following Sunday.
Stations were sampled only during daylight hours.

A bag seine sample was collected by pulling an extended seine parallel
or perpendicular 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.

No more than 19 randomly selected blue crabs were measured from
each sample. Blue crabs were measured to the nearest 1 mm from lateral
spine tip to lateral spine tip.

Monthly abundance values (No./ha) were calculated using the ratio
estimator:

N N=total number of individuals caught

H H=total number of hectares covered

Values were reported to the nearest 0.01 individual/ha. Size (nearest
1 mm as described above) was calculated using the ratio estimator:

n Lifindividual sizes

s L, n =number of individuals measured
i=]

n

Coastwide abundance and size values were calculated by weighting individual
bay system values by the total amount of shoreline present in the respective
system (Matlock and Ferguson 1982). Coefficient of variation values for
blue crab catch rates from bag seines ranged from 22% to 202%. Coefficient
of variation values for blue crab mean widths ranged from 0 to 83%.

Trawls

During September 1979-August 1981, samples were collected with
6.1-m trawls at permanent stations in the Galveston (15 stations), Matagorda
(9 stations), San Antonio (10 stations) and Aransas (11 stations) bay
systems (Figures 2-6; Appendix B). These stations were sampled once
monthly during February-May and twice monthly during June-December in
all bay systems except Matagorda where they were sampled once monthly
during September-August. No samples were collected in January.



Trawls were 6.1-m wide at the mouth measured along the cork line
between the rear margins of the trawl doors. The net was constructed
of 38-mm stretched mesh throughout. The mesh was #9 (Nylon Net Co.)
nylon multifilament thread. Trawl doors measured 1.2-m long and 0.6-m
high.

Each month was divided into two sample periods; 1st-15th and 16th-
end of month. When stations were sampled twice during a month, they
were sampled during these two periods. However, when stations were
sampled only once each month, they were sampled as close to the middle
of the month as possible. All stations were sampled only during daylight
hours.

Trawls were towed using available TPWD boats. Trawls were towed
either in a circle or a line for a period of 15 minutes for each sample.

No more than 35 randomly selected blue crabs were measured from
each sample. Blue crabs were measured to the nearest 1 mm from lateral
spine tip to lateral spine tip. Catch rate estimates (No./tow) were
calculated identical to the abundance estimates of the bag seines, except
total number of tows (to the nearest 0.1) was used instead of total
ha covered. Size was also calculated identical to mean widths of crabs
from bag seines. Coastwide catch rates and size values were calculated
by weighting individual bay system values by the total amount of area
present in the respective bay system (Matlock and Ferguson 1982). Coeffi-
cient of variation values for blue crab catch rates ranged from 15 to
94%. Coefficient of variation values for blue crab mean widths ranged
from 2 to 82%.

The randomly selected stations for the bag seines could not always
be sampled. If a preselected station could not be sampled because of
unsafe weather conditions, an alternate randomly selected station or
an alternate day was substituted.

Crab data from bag seines were recorded on standard data forms.
These data were key punched, placed on magnetic tape and summarized
by computer at the Data Processing Section, TPWD, Austin. Crab data
from trawls were recorded on standard data forms. These data were com-~
piled and summarized by the author.

Water temperature (C) and salinity (o/00) were measured at the
time of each sample. Monthly means of these parameters are summarized
in Appendix C.

RESULTS
Bag Seines (Annual Trends)

Coastwide annual mean catch rates in bag seines ranged from 75.46/ha
to 88.67/ha during 1978-1981 with no discernible pattern of increasing
or decreasing abundance (Table 1). Mean catch rates in individual bay
systems ranged from 21.48/ha in Matagorda Bay to 173.38/ha in lower
Laguna Madre. Coastwide annual mean widths ranged from 44 mm in 1980-81



to 55 mm in 1979-80. Annual mean widths within individual bay systems
ranged from 36 mm in San Antonio Bay to 66 mm in Matagorda Bay. Mean
widths fluctuated without a discernible pattern.

Trawls (Annual Trends)

Coastwide annual mean catch rates in trawls declined from 11.3/tow
in 1978-79 to 5.5/tow in 1980-81 (Table 2). The same pattern of declining
catch rates was indicated in each bay system sampled. Catch rates were
generally higher (10.0-14.9/tow) in 1978-79 than in 1980-1981 (2.4-9.5/tow).
Coastwide annual mean widths ranged from 82 mm in 1978-79 to 91 mm in
1980-81. Annual mean widths within individual bay systems ranged from
63 mm in San Antonio Bay to 97 mm in Galveston Bay. Mean widths fluctu-
ated without discernible pattern.

Bag Seines (Monthly Trends)

Coastwide mean monthly catch rates during 1979-80 were generally
higher (65.10-214.12/ha) during January-June than the remainder of the
year when catch rates ranged from 4.00-68.70/ha (Table 3). This period
of abundance was not consistent in each bay system. Monthly mean catch
rates within individual bay systems ranged from 0.00/ha in Galveston
and Matagorda Bays to 762.50/ha in lower Laguna Madre. Coastwide mean
widths ranged from 27-80 mm. Mean widths in individual bay systems
ranged from 16 mm in upper Laguna Madre to 175 mm in San Antonio Bay
and showed no apparent monthly trends.

In 1980-81 coastwide catch rates were highest (152.34-204.38/ha)
during March-April and lowest (19.28-36.64/ha) during December-February
(Table 4). This general pattern was apparent in each bay system. Monthly
mean catch rates within individual bay systems ranged from 0.00/ha in
Galveston, Matagorda, Aransas and Corpus Christi Bays to 680.00/ha in
lower Laguna Madre. Coastwide mean widths ranged from 32 mm to 77 mm.
Monthly mean widths in individual bay systems ranged from 11 mm in San
Antonio Bay to 119 mm in Aransas Bay and showed no apparent monthly
trends.

Trawls (Monthly Trends)

Coastwide mean monthly catch rates during 1979-80 were generally
higher (10.0-25.4/tow) during March-June than during the remainder of
the year (1.8-7.4/tow) (Table 5). This general pattern was apparent
in each bay system. Monthly mean catch rates within individual bay
systems ranged from 0.3/tow in Matagorda Bay to 96.3/tow in San Antonio
Bay. Coastwide mean widths ranged from 72 mm to 109 mm. Mean widths
in individual bay systems ranged from 33 mm in Aransas Bay to 153 mm
in Matagorda Bay and showed no apparent monthly trends.

In 1980-81 coastwide catch rates were highest (8.9-13.7/tow) during
April-June and were lowest (0.6-0.8/tow) during November-December
(Table 6). This general pattern was apparent in each bay system. Monthly
mean catch rates within individual bay systems ranged from 0.0/tow in
Matagorda Bay to 19.7/tow in San Antonio Bay. Coastwide mean widths
ranged from 56 mm to 115 mm. Monthly mean widths in individual bay



systems ranged from 32 mm in Aransas Bay to 138 mm in Galveston Bay
and showed no apparent monthly trends.
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Table 1. Annual mean catch rate (No./ha) and mean width (mm) of blue
crabs caught with bag seines in Texas Bay systems during September 1978-

August 1981.

Year Number of
Bay system (Sep-Aug) samples No./ha Width
Galveston 1978-1979 . 72 102.96 52
1979-1980 72 124.25 58
1980-1981 72 73.61 43
Matagorda 1978-1979 72 23.84 47
1979-1980 72 21.48 66
1980-1981 72 47.80 39
San Antonio 1978-1979 72 74.07 47
1979-1980 72 70.37 60
1980-1981 72 94.91 36
Aransas 1978-1979 72 59.08 61
1979-1980 72 86.88 57
1980-1981 72 39.94 58
Corpus Christi 1978-1979 72 142.78 41
1979-1980 72 64.16 45
1980-1981 72 106.77 38
Upper Laguna Madre 1978-1979 72 81.60 45
1979-1980 72 52.43 46
1980-1981 72 64.58 51
Lower Laguna Madre 1978-1979 72 56.13 54
1979-1980 72 173.38 46
1980-1981 72 126 .44 39
Coastwide® 1978-1979 504 75.46 50
1979-1980 504 88.67 55
1980-1981 504 76.65 44

a Weighted by amount of shoreline in each bay system.



Table 2. Annual mean catch rate (No./tow) and mean width (mm) of blue
crabs caught with trawls in Texas Bay systems during September 1978-August
1981.

Year Number of
Bay system (Sep-Aug) samples No./ha Width
Galveston 1978-1979 270 10.0 84
1979-1980 270 10.6 90
1980-1981 251 5.7 97
Matagorda 1978-1979 99 11.2 77
1979-1980 99 6.6 89
1980-1981 99 2.4 91
San Antonio 1978-1979 170 12.8 86
1979-1980 180 12.0 63
1980-1981 180 7.3 84
Aransas 1978-1979 183 14.9 84
1979-1980 192 10.5 87
1980-1981 192 9.5 73
All bays combined? 1978-1979 722 11.3 82
1979-1980 741 7.7 85
1980-1981 722 5.5 91

a Weighted by amount of area in each bay system.
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Figure 1.

Map of the Texas coast indicating

bay system locations.
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Figure 2. Map of the Galveston Bay system indicating 6.l1-m trawl station

(circled numbers) and 18.3-m bag seine station locations, September 1979-
August 1981.
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Figure 6. Map of the Aransas Bay system indicating 6.1-m trawl station
(circled numbers) and 18.3-m bag seine station locations, September 1979-
August 1981.
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Figure 8. Map of the upper Laguna Madre indicating 18.3-m bag seine station
lo ions, September 1979-August 1681.
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Figure 9. Map of the lower Laguna Madre indicating 18.3-m bag seine
station locations, September 1979 -August 1981.
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Appendix A - 18.3-m Bag Seine Station Locations
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Appendix B - Trawl Station Locations
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Table 1. Trawl station locations.

Bay Station
system Bay number Latitude Longitude
Galveston Clear Lake 7 29 33'30" 95 02'30"
Dickinson 8 29 28'30" 94 56'30"
Trinity 9 29 39'30" 94 42'30"
Galveston 10 29 34'30" 94 58'30"
Galveston 11 29 37'30" 94 56'30"
Trinity 12 29 37'30" 94 50'30"
Trinity 13 29 43'30" 94 46'30"
Galveston 14 29 27'30" 94 53'30"
Galveston 15 29 26'30" 94 48'30"
East 16 29 30'30" 94 41'30"
East 17 29 32'30" 94 34'30"
West 18 29 15'30" 94 57'30"
West 19 29 11'30" 94 01'30"
West 20 29 07'30" 94 08'30"
Chocolate 21 29 10'30" 95 08'30"
Matagorda Carancahua 7 28 40'30" 96 24'30"
Turtle 8 28 39'30" 96 17'30"
Tres Palacios 9 28 42'30" 96 12'30"
Lavaca 10 28 42'30" 96 35'30"
Lavaca 11 28 39'30" 96 36'30"
Lavaca 12 28 37'30" 96 32'30"
Matagorda 13 28 33'30" 96 28'30"
Matagorda 14 28 36'30" 96 21'30"
Matagorda 15 28 35'30" 96 15'30"
San Antonio Hynes 7 28 23'30" 96 49'30"
San Antonio 8 28 23'30" 96 44'30"
Hynes 9 28 23'30" 96 47'30"
San Antonio 10 28 22'30" 96 44'30"
San Antonio 11 28 19'30" 96 45'30"
San Antonio 12 28 20'30" 96 43'30"
San Antonio 13 28 14'30" 96 45'30"
San Antonio 14 28 17'30" 96 41'30"
San Antonio 15 28 13'30" 96 43'30"
Espiritu Santo 16 28 16'30" 96 37'30"
Aransas Copano 7 28 04'30" 97 12'30"
St. Charles 8 28 11'30" 96 57'30"
Aransas 9 28 06'30" 96 56'30"
Copano 10 28 07'30" 97 08'30"
Copano 11 28 07'30" 97 02'30"
Aransas 12 28 05'30" 97 01'30"
Aransas 13 27 58'30" 97 00'30"
Aransas 14 28 01'30" 97 00'30"
Aransas 15 27 56'30" 97 03'30"
Mesquite 16 28 08'30" 96 51'30"
Copano 17 28 04'30" 97 08'30"
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Appendix C - Hydrological Data Summary
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Table 3. Monthly mean bottom water temperature (C) at sampled trawl
stations in each Texas bay system during September 1979-December 1981
(Blank = no measurement taken).

Month Year Galveston Matagorda San Antonio Aransas
Sep 1979 25.5 25.2 28.0 26.8
Oct 23.5 25.7 26 .4 21.8
Nov 14.4 20.6 20.6 20.2
Dec 11.6 10.4 10.5 11.2
Jan 1980

Feb 11.7 14.7 12.2 12.4
Mar 16.2 17.9 16.0 19.2
Apr 19.3 22.4 24.6 21.0
May 24,7 25.6 26.4 26.7
Jun 28.3 29.9 29.5 28.6
Jul 29.6 31.0 31.2 30.1
Aug _ 29.4 30.4 29.7 29.2
Sep 1980 29.1 27.9 30.5 29.7
Oct 20.2 23.1 19.7 23.7
Nov 13.8 10.4 18.6 16.2
Dec 14.1 16.6 17.3 15.2
Jan 1981

Feb 11.2 14.6 12.4 15.2
Mar 15.8 17.6 16.2 16.3
Apr 24.5 24.2 25.1 24.5
May 23.9 25.9 25.6 25.0
Jun 29.0 28.9 29.1 28.3
Jul 29.8 30.0 31.0 29.9
Aug 30.1 30.8 30.0 30.2
Sep 1981 27.6 29.8 28.4 29.0
Oct 23.6 22.3 23.0 25.8
Nov 20.0 29.3 19.8 19.9

Dec 16.0 16.9 17.4 16.2
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Table 4. Monthly mean bottom watev»tenpo;ature¥%69 at sampled trawl
stations in each Texas bay system during September 1979-December 1981
(Blank = no measurement taken).

Month Year Galveston Matagorda San Antonio Aransas
Sep 1979 8.3 4.0 6.4 8.1
Oct 10.3 7.9 6.9 8.5
Nov 11.3 13.7 13.4 11.0
Dec 14.5 20.5 15.3 13.2
Jan 1980

Feb 9.9 17.5 17.4 13.2
Mar 14.6 19.0 15.4 15.6
Apr 12.6 22.4 18.9 18.7
May 16.6 13.6 18.2 19.2
Jun 12.5 14.4 12.3 21.2
Jul 18.9 17.9 15.7 25.8
Aug 22.4 20.9 20.1 25.1
Sep 1980 21.5 24.2 17.4 22.6
Oct 20.0 22.6 15.7 19.0
Nov 24,1 26.1 17 .4 18.3
Dec 22.0 26.1 18.0 19.7
Jan 1981

Feb 22.7 27.6 21.4 19.1
Mar 23.0 28.2 19.7 18.9
Apr 2.1 29.8 20.4 23.2
May 24.1 19.0 10.7 17.0
Jun 13.5 5.9 4.2 12.3
Jul 8.7 5.1 0.4 5.4
Aug 17.3 9.9 3.3 10.8
Sep 1981 15.2 10.6 1.2 9.7
Oct 15.5 15.9 4.2 11.2
Nov 15.3 16.9 1.0 6.4
Dec 14.6 16.6 3.7 8.0
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Appendix D - September-December 1981 Data Summary
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