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RECREATIONAL FISHERIES BY-CATCH
IN GALVESTON BAY

Gary E. Saul, PhD.
Principal Investigator

EXECUTIVE SUMMARY

The Galveston Bay National Estuary Program is characterizing the status and trends in resource
condition as a foundation for the Comprehensive Conservation and Management Plan for the
Galveston Bay system. The purpose of this project was to examine the literature and existing
data to determine the magnitude and composition of the recreational finfish and shellfish by-catch
in the Galveston Bay system.

A preliminary estimate of the recreational by-catch of sport-boat fishermen was made using a
combination of data obtained from the National Marine Fisheries Service's (NMFS) Marine
Recreational Fishery Statistics Survey (MRFSS) and routine sport-boat harvest monitoring data
provided by the Texas Parks and Wildlife Department (TPWD). Data from the MRFSSs
included landings of finfishes, determined to species by NMFS contractors, and by-catch data
(numbers and disposition by species) based on fishermen recall during intercept surveys. Data
from TPWD included estimated annual landings of finfishes by sport-boat fishermen as
determined by TPWD fisheries professionals in intercept surveys.

Recreational sport-boat fishermen caught and released approximately two fish for every fish
landed. Because of the limited nature of the data, estimates by species and year were not made.
During the period of 1979-1985, the years of concurrent data collection by the NMFS and the
TPWD, it was estimated that sport-boat fishermen caught and released between 1. 2 and 3. 5
million fish in the Galveston Bay system. Approximately 5 percent of the fish reported released,
were reported as being released dead. Available literature on hooking and handling mortality
suggests that less than 15 percent of red drum released alive and up to 30 percent of spotted
seatrout released alive die from injuries or stresses related to capture within 7 days of being
hooked, handled and released.

TPWD biologists used sport-fishing techniques to capture spotted seatrout for tagging purposes.
These 'sport fishermen' had a lower total by-catch ratio than NMFS surveyed fishermen.
TPWD professionals caught and released about one fish for every fish tagged. If it is assumed
that fishermen fishing specifically for spotted seatrout would retain other desired species, (e. g.,
red drum or Atlantic croaker) the estimated by-catch by these specialty fishermen would be even
less.

Because by-catch occurs during the fishing activity, typical sampling methods, such as intercept
surveys conducted at the completion of the fishing trip, do not provide verifiable data for
estimating the composition and magnitude of the by-catch. Studies have shown that the marine



fishermen, in general, can not identify accurately the fish they catch, nor recall accurately
specific events, such as the total numbers, by species, of fish caught. Therefore, studies relying
on recall alone would produce data of limited utility for a fisheries manager.

Additional studies suggested to further explore recreational by-catch include: limiting by-catch
recall studies to those species under management regulations, using professionals (e. g., TPWD,
NMFS, university or other biologists) to emulate sport-fishermen to determine composition and
magnitude of by-catch, using volunteer fishermen to record catch information in logbooks, and
conducting hooking and handling mortality studies of selected species.

No estimates for recreational shellfish by-catch were possible due to lack of information. It is
believed that the magnitude of recreational shellfish by-catch is small relative to the by-catch of
commercial shellfish fishermen due to limited recreational participation and stringent recreational
possession regulations.



RECREATIONAL FISHERY BY-CATCH
IN THE GALVESTON BAY SYSTEM

1. 0 PURPOSE AND ORGANIZATION

The Galveston Bay National Estuary Program is characterizing the status and trends in resource
condition as a necessary step in formulating the Comprehensive Conservation and Management
Plan for the Galveston Bay system. An examination of the magnitude of recreational fishery
by-catch, in concert with projects evaluating the magnitude of commercial shrimp trawl fishery
by-catch and magnitude of other non-fishery-related mortality will characterize the direct impacts
of human removal of organisms from the estuarine environment. The purpose of this report is
to present information on the recreational fishery by-catch in the Galveston Bay system.

The report is organized into the following sections: Introduction (Section 2) provides
background information on recreational fishing in the Galveston Bay system and Texas estuarine
waters, and identifies the project objectives; Historical Data Review (Section 3) identifies
information available to this study; Methods (Section 4) presents an approach for estimating
recreational by-catch using existing data; Results and Discussion (Section 5) presents estimates
of recreational by-catch; and Conclusions and Recommendations (Section 6) summarizes the
findings and identifies approaches to estimate recreational by-catch in Galveston Bay.



2. 0 INTRODUCTION

In Texas, the recreational fishery is an economically and biologically important segment of the
total coastal fishery. During 1989-1990, there were about 1. 1 million saltwater sport fishermen
in Texas (Texas Parks and Wildlife Department 1991). Annually, direct expenditures by these
fishermen translate into over two billion dollars of economic benefits to the State of Texas
(Texas Water Development Board 1987, U. S. Fish and Wildlife Service 1989).

Almost 40 percent (over two million man-hours) of coastwide fishing pressure exerted by
sport-boat fishermen in Texas' bays and passes occurs in the Galveston Bay system. Similarly
about 35 percent of the total sport-boat landings in bays and passes comes from the Galveston
Bay system (Figure 1). Because landings data are required to assess the needs for and the
effects of fishing regulations (Green et al. 199la), the Texas Parks and Wildlife Department
(TPWD) has conducted surveys of recreational fishermen in saltwater since 1974 (Heffernan et
al. 1976, Maddux et al. 1989, Campbell et al. 1991).

As participation in the saltwater fishery has increased over the past 15 years, recreational
landings have decreased (Figure 2; Campbell et al. 1991). Declines in fmfish abundance have
been documented in TPWD fishery-independent surveys using gill nets, otter trawls and bag
seines (McEachron and Green 1984b, Rice et al. 1988, Mambretti et al. 1990). Episodic
declines in fish abundance have been attributed to events such as winter kills (Gunter 1941,
McEachron et al. 1984b), whereas, long-term declines have been attributed to loss of habitat,
environmental degradation and overfishing (Matlock 1980, 1983; Matlock and Osburn 1987;
Matlock et al. 1977). In addition, regulations have limited retention of fish by recreational and
commercial fishermen.

Spotted seatrout and red drum together make up almost half of the landings of sport-boat
fishermen in Texas bays and passes (Campbell et al. 1991). The Texas Legislature and Texas
Parks and Wildlife Commission have enacted bag, possession and size limit regulations designed
to restrict the harvest of red drum and spotted seatrout and other species to prevent overfishing
(Texas Parks and Wildlife Department 1979, 1981, 1983, 1985, 1987, 1989, 1991). In the past
twenty years, a virtually unregulated commercial and recreational fmfish fishery has undergone
dramatic changes. For example, commercial fishing for red drum and spotted seatrout has been
prohibited since 1981 and commercial fish nets (e. g., gill nets) have been outlawed on the Texas
coast. Recreational fish retention has been significantly reduced by size and bag limits on an
ever-growing number of species (Texas Parks and Wildlife Department 1979, 1981, 1983, 1985,
1987, 1989, 1991).

Regulations which restrict retention of fish, either through size limits or bag limits, typically
require the return to the water of some fish during a fishing trip. From a management
perspective, it is important that fish not legally retainable survive capture and release in order
for the regulation to accomplish management objectives, such as increasing yield or providing
for a trophy fishery (Hegen et al. 1984). Similarly, species not targeted by fishermen may be
handled and released, used as bait or discarded to die (Figure 3). Those fish which do not
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Figure 1. Distribution of annual coastwide by and pass private-boat fishing pressure and landings among bay systems, May 1979-
May 1990 (based on 3-year mean in Sabine Lake system and 11-year means in all other bay systems). Data from
Campbell et al. (1991).
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Figure 2. Annual coastwide private-boat fishing pressure (+1 SE) and landings (±1 SE) in
Texas bays and passes, May 1974-May 1990. Data from Campbell et al. (1991).
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survive are lost from the population. If capture and handling mortalities are significant, the
magnitude of this by-catch (i. e., nontargeted or unutilized species or individuals) may contribute
to the decline of fish population levels. Recreational by-catch is defined as those fish that are
not retained by a sport fishermen.

2. 1 Project Objectives

This project was designed to identify and obtain information from previously conducted studies,
and to determine, if possible, the numbers and sizes or biomass of selected species comprising
the recreational by-catch in the Galveston Bay system. The specific tasks undertaken to
accomplish the project objectives were:

• conduct a literature review;
• conduct a telephone and mail survey;
• conduct a workshop using available data;
• evaluate existing information and make recommendations for determining

recreational by-catch based on available information.



3. 0 HISTORICAL DATA REVIEW

3. 1 Approach

A computerized key word literature search was conducted to identify published works on
recreational by-catch. Other reviews included the libraries of the TPWD Coastal Fisheries
Branch in Austin and Rockport, Texas. In addition, letters were written to key fishery personnel
throughout the Southeast to identify specific and general information relative to recreational by-
catch. Interviews with various federal and state agency personnel, universities and others also
were conducted. A list of individuals contacted is provided in Appendix A.

3. 2 Available Information — Finfish

No published literature was found that specifically addressed the magnitude or composition of
recreational by-catch in the Galveston Bay system. A current compilation of North American
and international literature addressing fisheries by-catch supports our findings that information
on recreational fisheries by-catch is currently not addressed in the published literature
(Appendix B).

Data collected to monitor the landings of recreational fishermen in the Galveston Bay system
have been routinely collected by both the TPWD and the National Marine Fisheries Service
(NMFS). Both the TPWD and NMFS surveys were used to estimate landings and determine
species composition of the catch for use in fisheries management at the State and regional (Gulf
of Mexico) level. Techniques used to estimate landings and intensity of sampling in Texas
differed between the agencies and conflicts between the TPWD and NMFS regarding the
different estimates of landings developed. These conflicts were resolved in 1985 (Gulf States
Marine Fisheries Commission 1985) when the NMFS stopped the intercept data collection
portion of their program in Texas. Subsequent to 1985, the NMFS used data generated by the
TPWD for making estimates for Texas and combined the Texas data with data from other states
for making regional (e. g., Gulf of Mexico region) estimates. The respective monitoring
programs are summarized below.

3. 2. 1 Texas Parks and Wildlife Department ~ Routine Monitoring

The TPWD has conducted surveys of sport fishermen in Texas marine waters since 1974
(Heffernan et al. 1976; Breuer et al. 1977; Green et al. 1978; McEachron 1980a, 1980b, 1983,
1984; McEachron and Green 1981, 1982, 1983, 1984a; McEachron and Matlock 1983;
McEachron et al. 1981, 1984a; Osburn and Ferguson 1985a, 1985b, 1986, 1987; Osburn et al.
1988; Maddux et al. 1989; Green et al. 1991a, 1991b; Campbell et al. 1991). These surveys
monitored landings/unit effort and size of all species landed annually by sport-boat fishermen
in the Galveston Bay system and other bay systems on the Texas coast as well as in the Gulf of
Mexico off Texas.
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The TPWD annually interviewed approximately 15, 000 to 20, 000 sport-boat fishermen
coastwide, and approximately 2500 sport-boat fishermen in the Galveston Bay system (Table 1).
Sport-boat fishermen exert between 1. 6 to 2. 2 million man-hours of fishing pressure annually
in the Galveston Bay system (Table 2) to land an estimated 700, 000 to 2, 000, 000 fish (Table 3).
Annual landings, and mean sizes and weights of selected species and all species combined for
the period 1974-1991 are presented in Campbell et al. (1991) and summarized for the Galveston
Bay system in Appendix C.

The sampling design of the recreational fisheries harvest monitoring program provides for higher
sampling intensity at access sites where the most fishing pressure occurs. This proportional
sampling design provides estimates of total coastwide landings with known confidence and has
been used since the late 1970s to make management decisions on Texas coastal fisheries. The
interview process is standardized and focused on fish retained and available for inspection by
trained interviewing professionals. During the routine monitoring of sport-boat fishermen,
questions are not asked about the fish caught but not retained. Therefore it is not possible to
estimate directly recreational by-catch based on TPWD routinely collected data.

3. 2. 2 National Marine Fisheries Service — Marine Recreational Fishery Statistics
Survey

The NMFS routinely collected recreational fisheries harvest data in Texas during 1979-1985 as
part of the national Marine Recreational Fishery Statistics Survey (MRFSS; U. S. Dept. of
Commerce 1984, 1985a, 1985b, 1986). The design of the MRFSS provides regional (e. g., Gulf
of Mexico region) estimates for making management decisions at the interstate, regional or
federal level. Statistical resolution at the state level was considered inadequate to provide
meaningful estimates for state use (Gulf States Marine Fisheries Commission 1985). These
surveys monitored landings, size and weight of species landed in Texas by shore-based and boat
fishermen. During the period 1979-1985, the number of fishermen annually interviewed and
who identified the Galveston Bay system as the place they were fishing ranged from 15 to 739
(Table 4). The number of sport-boat fishermen interviews ranged from 411 in 1979 to zero in
1982, 1983 and 1984 (Table 4). Given the limited sample size for the Galveston Bay system,
and the determination that estimates based on these data were not meaningful at the state level
(Gulf States Marine Fisheries Commission 1985), no expansion of the data to estimate landings
for Texas or Galveston Bay was made using the NMFS data.

In addition to landings, NMFS surveyors requested information on fishermen catch and the
disposition of that catch. For example, an angler may catch 10 fish but only retain and bring
to land two fish. Information on the entire catch, including the species not retained, and the
disposition of the catch (e. g., was it used for bait, discarded alive, discarded dead, sold, etc. )
was requested. Accuracy of information based on recall, including species identification,
numbers of fish and disposition of catch could not be verified by the interviewer. Actual
interview data were summarized to present the numbers of fish landed, and the numbers of fish
discarded alive, dead or disposed of in other ways (e. g., used as bait, filleted, given away) by
year, mode (shore-based fishermen, charter fishermen, or sport-boat fishermen) and species

12



Table 1. Number of days surveyed and number of private-boat fishermen interviewed
(in parentheses) in the Galveston Bay system and coastwide by year (1974-
1991). Data from Campbell et al. (1991).
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Table 2. Estimated sport-boat fishing pressure (man-h x 1000) ± 1SE, mean fishing-party
size (No. of fishermen) and mean trip length (h) for private-boat fishermen in the
Galveston Bay system and coastwide for Texas bays by year (1974-1991). Data
from Campbell et al. (1991).
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Table 3. Estimated landings of all fishes by sport-boat anglers in the Galveston Bay system
and coastwide in Texas bay systems. Data from Campbell et al. (1991).
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Table 4. Number of saltwater fishermen interviews conducted in counties adjacent
to the Galveston Bay system. Data from the National Marine Fisheries
Service (NMFS) Marine Recreational Fishery Statistics Survey (1979-
1985).
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(Appendix D) and summarized over years in Table 5. A significant number of observations
contained species codes that were not consistent with codes provided by the NMFS; those
species were recoded as unidentified fish and grouped according to the other information
available. Concerns over data quality and accuracy in the early years of the MRFSS (the
program was initiated in 1979) were raised by the TPWD and others during the early 1980s (H.
Osburn, TPWD, pers. comm.; A. Fedler, Sport Fishing Institute, pers. comm. ).

3. 2. 3 Texas Parks and Wildlife -- Special Spotted Seatrout Tagging Study

During 1981-1984 the TPWD conducted a special tagging study to estimate growth and survival
of spotted seatrout in Texas' waters (Baker et al. 1986, Green et al. 1990). Approximately 300
spotted seatrout were caught by hook and line, tagged and released by TPWD professionals
during each of three summer and three winter periods. The TPWD fishermen targeted spotted
seatrout but recorded the catch of all species. Table 6 presents a summary of the effort (man-
hours), catch of targeted spotted seatrout and other species (by-catch). Spotted seatrout which
did not meet minimum size restrictions and all other species caught were considered by-catch.
For the directed fishing effort for spotted seatrout, by-catch comprised from approximately 39-63
percent of the total catch in summer and 42-60 percent in winter. Therefore, for every fish
(spotted seatrout) eligible for tagging, approximately one other fish was caught.

3. 3 Available Information -- Shellfish

In an addendum to the National Fishing and Hunting Survey conducted by the US Fish and
Wildlife Service every 5 years, NOAA (1991) estimated that in 1985 378, 771 recreational
shellfish fishermen spent 2, 159, 000 days pursuing shellfish in Texas' waters. These fishermen
pursued both molluscan (e. g., oysters, clams, mussels and scallops) and non-molluscan (e. g.,
crabs and shrimp) shellfishes. However, the quantity and disposition of catch are not available
(NOAA 1991).

3. 3. 1 Shrimp

Current recreational landings of shrimp from Texas coastal waters are unknown, however they
were estimated to be approximately 408, 000 kg (1. 1 percent of total shrimp harvest) in 1973
(King 1974) and 619, 000 kg in 1980 (Brown 1981). Significant changes in the harvest
regulations occurred in 1979 when the daily recreational limit was reduced from 45. 5 kg to 6. 8
kg. Since that time the number of licenses issued has decreased from a high of 10, 349 to less
than 2000 in 1990. (Table 7). Sport shrimpers harvest shrimp with a trawl <6. 1 m in width
(King 1974, Warren and Bryan 1981, Krauthamer et al. 1984) with a mesh size of 8-3/4 inches
over 5 stretched meshes (TPWD regulations). Because other types of gear, such as seines, cast
nets, dip nets and bait traps may be used and do not require licensing, the extent of sport
shrimping is unknown.

Although interviews of recreational shrimpers are conducted during routine monitoring of sport-
boat fishermen, the frequency of occurrence of recreational shrimpers for all Texas bays is low

17



Table 5. Number of fishes landed, released alive, released dead or otherwise discarded by
Galveston Bay sport fishermen summed over years by mode and species. Data from
NMFS MRFSS (1979-1985).

Species Landed Released
Alive

Released
Dead

Other1

SPORT-BOAT

unidentified Fish
unidentified Shark
requiem shark
Atlantic sharpnose shark
Hammerhead shark
bonnethead shark
dogfish sharks
spiny dogfish shark
stingrays
southern stingrays
Atlantic stingray
gars
ladyfish
conger eels
snake eels
menhaden, gulf
shad, gizzard
freshwater catfishes
catfish, blue
catfish, channel
catfish, blue
sea catfishes
catfish, gafftopsail
saltwater catfish
catfish, sea
toad fish, gulf
toadfish, leopard
needlefish
needlefish, Atlantic
killifishes
killifish
searobin, bighead
graysby
warmouth
perches
bluefish
pompano, African
jack, yellow

9
-
-
1
-
4
-
-
-
-
1
-
1
-
-
1
-
-
2
1
-
-

44
-

29
-
-
-
1
-
-
-
4
-
-
2
-
1

116
9
2
1
6

19
2
7
9
3

12
1
17
3
2
-
1

-
-
-
2
17
77
4

2000
8
1
5
3

-
24

1
2

42
1

-
5
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
7
-

259
-
-
-
1

-
-
-
-
-
-
-
-

16
-
-
-
-
-
-
-
-
-
1
-
-
-
-
-
-

25
-
-
-
-
8
-

10
-
-
-
-

36
-
-
-
-
-
-
-
-
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Table 5. Continued.

Species

jack, crevalle
jack horse eye
bumper, Atlantic
pompano, Florida
snapper, red
mojarra, yellowfm
grunts
tomtate
grunt, French
pigfish
porgies
pinfish
sheepshead
drums
seatrout, spotted
seatrout, silver
seatrout, sand
perch, silver
croaker, blue
spot
drum, banded
kingfish
kingfish, southern
kingfish, gulf
kingfish, northern
croaker. Atlantic
drum, black
drum, red
chub, bermuda
spadefish, Atlantic
cherubfish
mullets
mullet, striped
tang, blue
cutlassfish, Atlantic
bonito, Atlantic
tuna, yellowfm
mackerel, king
mackerel, Spanish
flounders
left-eye flounder
flounder, summer

Landed

-
-

.
2

33
-

16
-
1
1
-

41
154

18
509

2
730

10
-
3
1
5

125
90
20

628
155
151

1
19

-
-
-
1
1
-
-
-
5

42
28

1

Released
Alive

5
3
1
-

13
2
-

18
-

80
3

77
206

13
333

-
406

95
2
4
-

40
35
74

-
968
136
535

-
8
9
3
9
-
6
1

30
1

12
27
4
-

Released
Dead

-
-
-
-
-
-
-
-
-
-
-
-
1
-
9
-
3
-
-
-
-
-
-
-
-
4
-
7
-
-
-
-
-
-
-
-

•
-
-
-
-
-

Other1

-
-
-
-
-
-
-
-
-
-
-
8

12
-

337
.

161
12

-
6
1
5
6

19
-

202
4

48
-
-
-

16
1
-
-
-
-
1

15
32
8
-

19



Table 5. Continued.

Species

flounder, gulf
flounder, southern
flounder, three-eye
triggerfish, gray
black durgon
puffers

Landed

6
291

1
-
-
-

Released
Alive

-
31

-
6
2
2

Released
Dead

-
-
-
-
-
-

Other1

-
19

. -
-
-
-

CHARTER

catfish, sea
pinfish
seatrout, sand
perch, silver
croaker, Atlantic

-
-
4
-

38

4
6
1
-
5

-
-
-
-
-

-
-
-
1
1

SHORE

Unidentified fish
Atlantic sharpnose shark
Unidentified shark
hammerhead shark
bonnethead shark
ladyfish
American eel
snake eels
menhaden, gulf
trouts
catfish, blue
catfish, channel
catfish, blue
sea catfishes
catfish, gafftopsail
catfish, sea
to ad fishes
toadfish, gulf
toadfish, leopard
needlefish, Atlantic
killifishes
killifish
ribbonfishes
grouper, Nassau

1
-
4
-
-
-
-
-
1
-
-
-
2
2
3

43
-
-
-
1
-
-
-
5

31
-
1
-
-
5
-
4
-
-

12
-
3

70
49

905
1
2
1
-
-
-
2
_

1
-
1
-
2
-
-
-
-
-
6
1
7
-
2

146
-
1
-
-
-
-

11
-

17
3
-
-
1
1
1
-

10
3

.
-
1
-
2

50
-
-
-
-

50
6
2
-
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Table 5. Continued.

Species

perches
bluefish
cobia
jacks
jack
jack, yellow
jack, crevalle
jack, horse eye
pompano, Florida
snapper, red
snapper, lane
grunts
pigfish
pinfish
sheepshead
drums
seatrout, spotted
seatrout, silver
seatrout, sand
perch, silver
spot
kingfish
kingfish, southern
kingfish, gulf
croaker, Atlantic
drum, black
drum, red
spadefish, Atlantic
mullet, striped
cutlassfish, Atlantic
mackerels & tunas
mackerel, chub
mackerel, Spanish
flounders
left-eye flounder
flounder, gulf
flounder, southern
triggerfishes & filefishes
puffer, least

Landed

-
9
-
2
-
1
-
1
2

49
5
9
-

19
47

4
137

2
116

15
4
4

26
80

256
47

258
105

-
-
-
-
7
3
3
2

100
12

1

Released
Alive

2
95

1
2
2
2
3
5
-

16
-
3

66
100

13
15
13

-
27
6
1

27
51
44

423
26
67

2
16

-
1
3
2
4
-
5
6
-

10

Released
Dead

-
1
-
-
-
-
-
-
-
-
-
-
7
6
-
-
3
-
-
-
-
-
-
-

25
-
-
-
-

20
-
-
-
-
-
-
-
-
-

Other1

-
28

-
-
-
-
-
-
-
-
-
- •
2
7

10
9
5
-

28
-
-

22
31
43

117
3
2
-

183
-
1
-
2
2
1

10
8
-
-

1. Other Consists of fishes reported as used for bait, filleted, given away, sold or otherwise not
available for inspection by interviewer.
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Table 6. Summary of effort exerted, catch of spotted seatrout, and by-catch in TPWD
spotted seatrout tagging study in Galveston Bay system. Data from TPWD
(1981-1983).

Season/
Year

Summer

1981

1982

1983

Winter

1982

1983

1984

Effort
(man-h)

285

568

218

348

371

408

No. Spotted Seatrout
Tagged (Caught) 1

318 (401)

301 (304)

316 (336)

260 (271)

338 (338)

125 (149)

Total Fish
(No. Species)

524 (13)

817 (20)

827 (14)

488 (13)

588 (9)

316 (9)

Percent
By-catch

39. 3

63. 2

59. 4

46. 7

42. 5

60. 4

1. Only fish of taggable size included in this category. Total number caught in parenthesis.
Taggable size changed in 1984 to 12"; prior to 1984 the taggable size was 10".
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Table 7. Total number of sport oyster dredge licenses and sport shrimp trawl licenses.
Sold in Texas by fiscal year (1959-1990).
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Table 7. Continued.

Fiscal Year
(1 Sep-31 Aug)

1984

1985

1986

1987

1988

1989

1990

Sport oyster
dredge license

323

265

243

201

163

57

0

Sport shrimp
trawl license

5, 339

4, 547

4, 147

3, 597

2, 945

2, 303

1, 904
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(Cody et al. 1989). Table 8 indicates that the sport shrimping activities are highest in May
through September and very little activity occurs during winter (TPWD Unpublished data).

Species composition of by-catch by recreational shrimpers has not been determined, however,
catches in TPWD monitoring trawls can be used to provide an indication of the diversity of
organisms captured in the Galveston Bay system (Spaw and Smith 1990, Loeffler and Walton
1992). Otter trawls have been used by the TPWD since 1958 to monitor population trends of
commercially valuable shrimp (Benefield and Baker 1980). Summarizing otter trawl data for the
years 1977-1980, Spaw and Smith (1990) found 50 species of finfish in TPWD samples taken
in the Galveston Bay system. Atlantic croaker (Micropogonias undulatus) comprised almost 58
percent of the total number of fish caught. Appendix E presents the species and catch rates in
TPWD trawls for the Galveston Bay system. No studies are currently available on the
magnitude of incidental catch discarded by recreational shrimpers (Cody et al. 1989). However,
Cody et al. (1989) speculates that recreational shrimpers along the entire Texas coast may catch
60-100 million finfish per year based on TPWD finfish to shrimp catch ratios (Meador et al.
1988). The proportion of the total recreational shrimp by-catch attributable to Galveston Bay
is unknown.

3. 3. 2 Recreational oyster fishery

Recreational oystermen generally harvest nearshore reefs that are not easily harvested by
commercial oyster boats (Quast et al. 1988). Recreational gears used are sport oyster dredge
(license required), tonging and hand picking. The relative importance of each method is
unknown.

The estimated average annual landings of sport-landed oysters was 5, 300 kg for 1983 through
1986, none of which was monitored from the Galveston Bay system (Quast et al. 1988). The
limited number of recreational oyster fisherman intercepts at sport-boat creel sites indicates that
recreational oystering by boat fishermen is uncommon relative to finfish fishermen. However,
effort and landings other than at sport-boat creel sites are not monitored and, therefore, total
effort and landings are not known.

Recreational oystering represents a small portion of the total fishing effort (TPWD unpublished
data). License sales for sport dredges increased through 1983 but have declined since 1983
(Table 7). No estimate of composition of by-catch landings is available from harvest data.
However, catch rates and composition of catch in TPWD research dredges is provided in
Appendix E.

3. 3. 3 Recreational Blue Crab Fishery

Data on recreational catch of crabs are sparse. The sport fishery is thought to contribute
significantly to total fishing pressure, but estimates of the impact of recreational fishing on the
resource vary widely (Cody et al. in press). Crab traps and hand lines are the most utilized
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Table 8. Galveston Bay sport-shrimping intercepts by year and month. Data from
TPWD (unpublished).
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gears although drop nets, fold-up traps and dip nets also are used to harvest crabs. In 1968 the
recreational harvest from Galveston Bay was estimated at about 6 percent of the commercial
harvest.

From May 1990-May 1991 sport crabbing comprised 0. 3 percent of all fishing activities at Texas
boat access sites (ramps and docks), 0. 8 percent of the interviews on lighted piers and 1. 7
percent of the activity during wade/bank surveys. Overall, 0. 7 percent of sport fishing trips
targeted blue crabs; 99. 1 percent of all trips were made by finfishermen. Percent of all trips
from boat access sites for blue crabs has remained 0. 3 percent since 1989. Most sport crabbing
activity from boats, lighted piers or wade/bank areas was along the upper Texas coast (Cody et
al. in press).

Over 68 percent of all trips for crabs were successful (at least one crab retained) from May
1990-May 1991. TPWD surveys reveal 91 percent of boat crab trips, 77 percent of lighted pier
crab trips and 53 percent of wade/bank crab trips were successful. Catch rates were highest
along the upper Texas coast (Cody et al. in press).

No data or literature were found to estimate by-catch by sport fishermen when fishing for blue
crabs, however, only the use of unattended crab traps are expected to produce by-catch that
could contribute to mortality of by-catch species. Other gears, such as hand lines, dip nets, drop
nets and fold-up traps which are actively fished, typically do not retain by-catch.
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4. 0 METHODS

Based on available information, estimates of the magnitude of recreational by-catch in the
Galveston Bay system were attempted only for finfish and only for the sport-boat mode of
finfish. Estimates were made in the following manner:

1. NMFS MRFSS data for the years that sport-boat fishermen who completed a trip in the
Galveston Bay system were interviewed were summed over species by year and mode
of fishing (Table 9). Hiett and Worrall (1977) found marine recreational fishermen could
not accurately nor consistently identify marine fish to species. Over 500 species of fish
occur in the marine waters of the Gulf of Mexico off the Texas and Louisiana coasts
(Hoese and Moore 1977), and even the trained professionals that the NMFS and TPWD
employ to survey fishermen sometimes are unable to identify some fish to species (See
Table 5 of this paper and Campbell et al. 1991). Data were then summed over years by
mode to provide totals for all fish landed, all fish reported as released alive and all fish
reported as released dead. Only the boat mode of the NMFS MRFSS data was
considered to be consistent with TPWD sport-boat data.

2. A ratio of the number of fish reported released over the number of fish landed and
identified by NMFS interviewers was developed. Ratios were developed for fish
reported released alive and fish reported released dead as well as for all reported released
(Table 10).

3. Estimated annual landings for all species combined for the period 1979-1985 derived
from the TPWD monitoring of sport-boat fishermen (Table 3) were multiplied by the by-
catch ratios to provide an estimate of recreational finfish by-catch. The specific by-catch
ratio is treated as a constant in the calculations (e. g., for each fish seen in interviews by
TPWD, 1. 85 fish would be assumed caught and discarded according the NMFS data).
Therefore, the variances presented for all estimates are those of the TPWD estimates of
landings.

No attempts were made to develop by-catch ratios for species or to partition the data into seasons
or geographic areas within the Galveston Bay system because of the paucity of data. Similarly,
no attempt was made to estimate biomass of finfish because of the lack of data.
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Table 9. NMFS MRFSS recreational data summarized over species, by mode and year
and combined over years by mode.

1. Other Consists of fishes reported as used for bait, filleted, given away, sold or otherwise not
available for inspection by interviewer.
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Table 10. Calculation of sport-boat by-catch factors using NMFS MRFSS data (1979-1985). Factors are summed over species
by year for sport-boat fishermen interviews.

Factors
Total bycatch = Total bycatch -T- total landed
Total alive = Total alive 4- total landed
Total dead — Total dead 4- total landed



5. 0 RESULTS AND DISCUSSION

5. 1 Finfish By-Catch Magnitude

Based on the by-catch factors developed from the NMFS MRFSS sport-boat recall data,
approximately 1. 2 million to 3. 5 million fish were caught and released annually in the Galveston
Bay system during 1979-1985 (Table 11). For every fish landed, 1. 85 other fish were caught
and released. Less than 5 percent of the fish reported caught and released were reported as dead
(Table 11).

The TPWD estimates of sport-boat finfish landings should be considered as conservative because
they do not include night-time private-boat and party boat fishing (Green et al. 199la). In
addition there are sites where sport-boat fishermen can dock, but the TPWD has no access to
conduct surveys (e. g., condominiums and private residences). Ferguson and Green (1987)
estimated that 25-30 percent of all saltwater sport-boat fishing trips originated from launch sites
that the TPWD did not survey. The TPWD currently does not monitor fishing pressure or
landings of shore-based fishermen in Texas (e. g., wade/bank, pier and jetty) on a continuous
basis. McEachron et al. (1981) reported that these shore-based fishing modes accounted for 33-
36 percent of coastwide sport-fishing landings. Therefore, estimates of by-catch based on
TPWD sport-boat landings alone should be considered minimum estimates.

Data from the TPWD spotted seatrout tagging study (Table 7) suggest that fishermen specifically
targeting spotted seatrout catch and release about one fish for every fish landed (or in the TPWD
case, one additional fish for every fish tagged). Spotted seatrout and red drum are among the
most sought and landed fish in the southeastern United States (Essig et al. 1991). When asked
what species of fish, if any, fishermen were seeking prior to undertaking a fishing trip from
Texas' access sites, 50 percent of fishermen indicated they sought spotted seatrout, red drum or
a combination of both species (Green et al. 1991a). If it is assumed that recreational fishermen
targeting spotted seatrout would retain other desirable species (e. g., red drum) during their
fishing trip, then the by-catch of these specialty fishermen would be even lower.

Use of self-reported recall data to direct policy-making, resource allocation, and budget making
in the area of recreation and parks management (Chase and Harada 1984) is not uncommon.
Self-reported data in the forms of log books have been used in fisheries management to
supplement fishery independent data collection (Whitworth et al. in press) and to monitor species
under state and federal regulations (TPWD 1981). Past investigations (Phillips 1971, Chase and
Godbey 1983) indicate that self-reporting surveys do not accurately reflect true scores and that
response errors must be investigated (Chase and Harada 1984). However, they note that
obtaining true scores is prohibitively costly. Problems commonly encountered include
'telescoping' in which a fishermen may 'remember' fish boated and released, but which in fact
did not occur during the specified fishing trip, and 'prestige bias', where an individual reports
a larger number of fish caught than actually occurred because of the 'prestige' of being a
'successful' fishermen. Social desirability of the question was found to be relevant to over or
underestimates of recall data (Sudman and Bradburn 1974). Wyner (1980) found that arrest

33



Table 11. Estimated annual sport-boat by-catch for all finfish species combined for the Galveston Bay system using NMFS
MRFSS data and TPWD sport-boat landings data for years 1979-1985.

1. Data from Campbell et al. (1991).
2. Factors used:

Estimated Total bycatch = Estimated landings x 1. 85
Estimated released alive = Estimated landings x 1. 75
Estimated released dead = Estimated landings x 0. 09



records of a test group of individuals were significantly under-reported because of a tendency
to consider the arrest record as socially undesirable, whereas, socially desirable activities (such
as catching a lot of fish) will often tend to be overestimated.

Because by-catch occurs during the fishing activity, typical methods such as intercept surveys
conducted at the completion of the fishing trip, do not provide verifiable data for estimating the
composition and magnitude of the catch. The ability of the individual fishermen to accurately
identify the catch to species and the ability of the individuals to accurately recall the number and
disposition of the catch can not be assessed using recall methods alone. Hiett and Worrall
(1977) found that for some species (e. g., Pacific bonito) 100 percent of the fishermen who
landed the fish (N=331) correctly identified the species, whereas, for other species, only 33
percent of the fish were correctly identified by the fishermen. In addition, it was found that
increased frequency of fishing did not improve the fishermen's ability to correctly identify
common species. They concluded that it would be desirable to use trained biologists to identify
the landings.

Therefore, recall data on the number of fish caught and released by species as provided by sport
fishermen, and as obtained in the NMFS MRFSS, might have little validity. Information on the
total number of fish caught and released, without regard to species may provide 'interesting'
information for use in calculating total by-catch; however, its use for management by species
is limited.

Of the more than 500 species of fish known to exist in the waters of the Gulf of Mexico along
the coasts of Texas and Louisiana (Hoese and Moore 1977), less than 100 species are typically
landed from Texas bays by sport-boat fishermen (Campbell et al. 1991). Currently, the TPWD
has enacted size and/or bag restrictions on 23 species which occur in Texas' marine or estuarine
waters (TPWD 1991). The majority of these species are sought by sport fishermen. As
regulations become more restricted, by-catch increases.

The magnitude of the recreational by-catch becomes important if the fish which are caught and
released do not survive. Management regulations which include bag or size limits must assume
or determine that enough fish (including those released) will survive to potentially reach
spawning size to maintain or enhance current populations or to allow for distribution of the catch
among more anglers. Numerous studies to determine the magnitude of hooking mortality have
been conducted on marine and freshwater fish (Marnell and Hunsaker 1970, Warner and Johnson
1978, Hulbert and Engstrom-Heg 1980, Payer et al. 1989, Wertheimer et al. 1989, Matlock et
al. in press). Some hooking survival studies have incorporated factors such as gear used (i. e.,
single hook versus treble hook [Payer et al. 1989, Hunsaker et al. 1970, Warner 1979], live
bait versus artificial bait [Rutledge and Pritchard 1977, Payer et al. 1989]) as well as mortality
associated with handling. Hegen et al. (1982, 1984) found mean mortality ranged from 16 to
38 percent for rod and reel caught spotted seatrout that were held in cages for 7 days after
capture. Matlock et al. (in press) determined short-term mortality (i. e., 3 days confinement in
holding pens after capture) of rod and reel caught spotted seatrout and red drum and compared
differential mortality associated with treble versus single-barb hooks. They determined there
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were no differences in mortality between hook types and short-term mortality was approximately
7 percent for spotted seatrout and 4 percent for red drum. The results of both Hegen et al.
(1982, 1984) and Matlock et al. (in press) are applicable to the wide ranging variability in
handling rod and reel caught fish. Hegen et al. (1984) believe that sport fishermen can
contribute to the conservation of a species by learning to carefully handle and release unwanted
fish.

5. 2 Finfish By-Catch Composition

The composition of reported by-catch species reflect species landed as well as species not landed
in the NMFS MRFSS (Table 6). Approximately 50 species of the 86 species reported as landed
or released comprised by-catch species only (i. e., no individuals of those species were recorded
as landed). The TPWD landings data are comprised of 74 species for 1989-90 (Appendix C,
Tables C. I and C. 4). Many of the species listed as by-catch only in the NMFS MRFSS data
were landed according to TPWD efforts.

Eight species comprised 93 percent of the total number of fish landed during 1989-1990
according to TPWD intercept surveys (Campbell et al. 1991). Spotted seatrout made up 38
percent of the total landings while sand seatrout, Atlantic croaker, southern flounder, red drum,
sheepshead, black drum, and gafftopsail catfish accounted for an additional 55 percent of the
landings. Similarly, these frequently caught sport fishes (i. e., the same eight species) comprised
approximately 86 percent of all fish landed from Galveston Bay according to the NMFS MRFSS
data. These same species accounted for approximately half (48 percent) of all fish reported
released alive and 10 percent of all fish reported as released dead (Table 5). In addition, 82
percent of fish reported as disposed of in other ways (filleted, given away, sold, etc. ) were these
same species (Table 5).

Composition of by-catch can not be accurately determined using recall data, because fishermen,
in general, can not accurately identify their catch (Hiett and Worrall 1977). Studies of by-catch
composition must include individuals trained in species identification, or requirements for
fishermen to bring their entire catch to such individuals for identification.

5. 3 Finfish By-Catch Biomass, Seasonality and Geographic Distribution

It was not possible to examine finfish biomass of by-catch, species specific ratios or seasonal
or geographic distribution of recreational by-catch in the Galveston Bay system due to the
paucity of data.

5. 4 Recreational Shellfish By-Catch
It was not possible to examine or estimate recreational shellfish by-catch for Galveston Bay.
However, Cody et al. (1989) speculates that recreational shrimpers along the entire Texas Coast
may unintentionally catch 60-100 million finfish per year based on TPWD finfish to shrimp
catch ratios (Meador et al. 1988). Given the limited number of recreational shellfish license
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holders (Table 8) and current gear and possession restrictions, it is believed that the magnitude
of recreational fishermen by-catch is small relative to their commercial counterparts.

Data are lacking on sport-shrimp fishing pressure and composition of associated by-catch.
Information on recreational shrimping pressure could be combined with TPWD routine
monitoring with otter trawls to produce a minimum estimate for sport shrimp landings and
associated by-catch. Estimates would be considered minimum because the TPWD monitoring
program utilizes a random sampling technique that does not concentrate effort in areas where
shrimp may congregate.
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6. 0 CONCLUSIONS AND RECOMMENDATIONS

6. 1 Conclusions

The impacts of by-catch in nonselective gears, such as shrimp trawls, or untended gears, such
as longlines, gill nets or trotlines on fish populations have been argued for years and is currently
one of the most contested issues being faced by fisheries managers (NRC 1990). Traditional
methods utilized by many commercial fishermen (e. g., shrimp trawls) are being modified
through regulation to provide for escape of endangered species (i. e., sea turtles) and to reduce
finfish by-catch. However, the by-catch in shallow waters such as Texas bays of recreational
fishermen have largely been ignored.

This study has provided a preliminary estimate of recreational by-catch for sport-boat finfish
fishermen based on routine sport-boat harvest monitoring data collected by the TPWD and very
limited recall data collected by the NMFS MRFSS. It is estimated that magnitude of the by-
catch of finfishes may be approximately twice the number of fishes landed for sport-boat
fishermen. Using the limited data available on reported disposition and condition of released
fishes, about 95 percent of those fishes reported released were released alive. No estimates of
post-release mortality were possible with the existing data; however, other studies on hooking
and handling mortality indicated that up to 30 percent (depending on the species) of the fish
released alive could be expected to die as a result of capture-induced injuries or stress. The
TPWD estimates that recreational shrimpers annually capture 60-100 million finfishes as by-
catch during shrimping operations in Texas coastal waters. Estimates for Galveston Bay were
not available. No estimates were made for recreational by-catch of other shellfishes due to a
lack of information.

6. 2 Recommendations

Because by-catch occurs during the fishing activity, typical methods such as intercept surveys
conducted at the completion of the fishing trip, do not provide verifiable data for estimating the
composition and magnitude of the catch. The ability of the individual fishermen to accurately
identify the catch to species and the ability of the individuals to accurately recall the number and
disposition of the catch can not be assessed using recall methods alone. However, recall data
are among the least expensive and easiest to gather within existing sampling frameworks.

1. We recommend that recall data based on a very limited number of species (e. g., red
drum, spotted seatrout, black drum) that are currently or proposed for management
regulations be the only species considered in a study to examine recall statistics. A
program to obtain these data could be implemented within the existing framework of the
sport-boat landings program currently used by the TPWD. A sampling scenario is
provided in Appendix F (Project 1). The fact that regulations exist on many of the
primary species sought or caught by recreational fishermen requires some level of
discrimination (i. e., ability to identify the major species, such as red drum, spotted
seatrout, etc. ) by sport fishermen. Although this assumption has not been tested in
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Texas, it could be a special research project used to determine if fishermen can correctly
identify key species under management protection. If so, then a program focused on
those species may provide a 'better quality' data set.

2. An alternative method for estimating by-catch and obtaining information on species
composition would be to use a fisherman's diary. Although ability to identify species
cannot be verified, a written log used by volunteer fishermen may provide useful
information on magnitude, composition and size of catch. Logbook data have been used
in commercial marine fisheries and in inland waters to provide supplemental information
to fishery independent data collection. The problems of bias (e. g., prestige bias) can be
addressed, but not controlled, by educating participants of the importance of the
information. However, as with any self-reporting system, there is no way to verify
individual data without incurring prohibitive expenses. Misidentification of species could
be reduced if a section of the diary is dedicated to pictures and identification elements
which help distinguish among species. A procedure used by the TPWD Inland Fisheries
Branch could be easily adapted (Appendix F, Project 2).

3. A third alternative which does not rely on fishermen recall or identification abilities
would be for trained professionals to emulate the diverse fishing methods employed by
the general public and record catch and release data by species. A program design
similar to that employed in the TPWD spotted seatrout tagging program expanded to
consider other fishing modes and a limited variety of bait and gear types could be
considered. Catch composition and information on species sizes and geographic
distribution could also be included (Appendix F, Project 3).

4. By-catch mortality can be estimated using techniques developed to evaluate bait and gear
(e. g., hook type) mortality. Success of any retention limit, which ultimately dictates
some level of by-catch, depends on survival of released fish. Survival is a function of
many factors, including species, fish size and condition, water temperature, depth of
capture, hook type, hooking location, bait and handling (Warner 1979, Payer et al.
1989, Wertheimer et al 1989, Matlock et al. in press). Hooking and handling mortality
for spotted seatrout and red drum has been reported at less than 30 percent (Hegen et al.
1984, Jordan 1991). These studies generally incorporated into the estimates of mortality
the effects of the above factors by releasing various sizes of fishes within a variety of
environmental conditions and using various tackle (Matlock et al. in press). Attempts
were not made to isolate all the factors. A suggested scenario for conducting survival
studies is provided in Appendix F, Project 4).
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List of Recreational By-Catch Contacts

Dr. Larry Nielson
Department of Fisheries and Wildlife
Sciences
VPI & SU
Blacksburg, VA 24061
703-231-5573

Mr. Paul Brouha
American Fisheries Society
5410 Grosvenor Lane #110
Bethesda, MD 20814
301-897-8616

Mr. Larry Simpson
Gulf States Marine Fisheries
Commission
P. O. Box 726
Ocean Springs, MS 39564
601-875-5912

Mr. Walter W. Fondren III
Coastal Conservation Association
4801 Woodway, Suite 220 West
Houston, TX 77056
713-626-4222

Dr. Gilbert Radonski
Sport Fishing Institute
1010 Massachusetts Ave. N. W.
Suite 320
Washington, DC 20001
202-898-0770

Dr. Vernon Minton
Alabama Department of Conservation
and Natural Resources
Division of Marine Resources
P. O. Box 189
Dauphin Island, AL 36528

Mr. Ed Joyce
Florida Department of Natural Resources
Division of Marine Resources
Marjory Stoneman Douglas Bldg.
Tallahassee, FL 32399
904-488-6058/904-448-1554

Mr. Corky Perrett
Louisiana Department of Wildlife and
Fisheries
P. O. Box 98000
Baton Rouge, LA 70898
504-765-2800/504-765-2370

Dr. C. Fred Bryan, Leader
LA Coop Fish and Wildlife Research
Unit
School of Forestry, Wildlife and
Fisheries
Louisiana State University
Baton Roue, LA 70803
504-388-4179

Mr. Tom Van Devender
MS Department of Wildlife, Fisheries
and Parks
2620 Beach Blvd.
Biloxi, MS 39531
601-385-5860

Dr. Robert Ditton
Wildlife and Fisheries Sciences
Texas A&M University
College Station, TX 77843-2258
409-845-5410
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Mr. Gary Graham
Texas A&M University - Sea Grant
P. O. Box 1675
Galveston, TX 77553-1675
409-762-9800

Dr. Harry Upton
Center for Marine Conservation
1725 DeSales St. NW, Suite 500
Washington, DC 20036
202-429-5609

Ms. Mary Nickum
Fish and Wildlife Reference Service
5430 Grosvenor Lane
Bethesda, MD 20814
301-492-6403/800-582-3421

Mr. El wood K. Harry
International Game Fish Association
3000 E. Las Olas Blvd.
Ft. Lauderdale, FL 3316-1616
305-467-0161

Mr. Wayne Swingle
Executive Director
Gulf of Mexico Fishery Management
Council
Tampa, FL

Dr. James G. Geiger
U. S. Fish and Wildlife Service
Washington, DC
703-358-1718

Dr. Anthony Maciorowski
US Fish and Wildlife Service
National Fisheries Academy
Kearney sville, WV
304-725-8461

Dr. Anthony Fedler
Sport Fishing Institute
Washington, DC
202-898-0770

Mr. Ron Schmied
Southeast Region, NMFS
St. Petersburg, FL
813-893-3141

Dr. Ed Klima, Director
Galveston Laboratory, NMFS
Galveston, TX

Dr. Andre Landry
Texas A&M University-GaJveston
Galveston, TX

Mr. Harry Blanche!
Louisiana Department of Wildlife and
Fisheries
Baton Rouge, LA
504-765-2889

Mr. John Rousseau
Louisiana Department of Wildlife and
Fisheries
Baton Rouge, LA
504-765-2384

Mr. 'Mo' Claverie
Sport Angler, Former Member, Gulf of
Mexico Fishery Management Council
New Orleans, LA

Mr, Bruce Smith
General Land Office
Austin, TX
512-463-5055

Mr. Gary Powell
Texas Water Development Board
Austin, TX
512-463-7979
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Mr. Victor Palma
Jones and Nuese, Inc.
Austin, TX

Mr. Dennis Palafox
Jones and Nuese, Inc.
Austin, TX

Mr. DeGraaf Adams
Project Monitor-Designated Reviewer

TPWD
Hal Osburn
Ralph Rayburn
Al Green
Annie Walton
Ed Hegen
I^rry McEachron
Ted Storck
Mike Weixelman
Page Campbell
Terry Cody
C. E. Bryan
Robin Reichers
Lynne Benefield
Tom Heffernan
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Individuals Contacted Relative To By-Catch Review Workshop

GBNEP

Russell Kiesling
Herbert Hudson

EPA

Kenneth Teague
Michael Wagner

TPWD

Larry McKinney, GBNEP Mgt. Committee
Al Green, GBNEP S/TAC, Project Cooperator
Ralph Rayburn
Hal Osburn
Ted Storck
Page Campbell
Ed Hegen
Tom Heffernan
Lee Green
Possible other staff

Others

Victor Pal ma, Jones and Nuese, Human Induced Mortality Project
Dennis Palafox, Jones and Nuese
DeGraaf Adams, GBNEP Mgt. Committee, Project Designated Reviewer
Gary Graham, Texas A&M University
Ed Klima, NMFS, GBNEP S/TAC
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Exhibit A. I. Example letter sent to selected individuals seeking information on
recreational by-catch.

Date

Addressee

Dear Addressee:

It has been a long time since we have had the opportunity to interact on fisheries issues.
I hope all is well with you. I am writing to you today to request your assistance on a
project that I believe may interest you.

FTN Associates, Ltd. has been contracted by the Galveston Bay National Estuary
Program to determine, if possible, the magnitude of the bycatch of recreational fishermen
in the Galveston Bay system of Texas. An important part of this investigation is to
solicit information from fisheries professionals on previous or ongoing studies dealing
with recreational throwbacks and survival of these fishes. The task really has two parts:
the first is to determine the number, size and/or biomass of selected finfish and shellfish
species caught then discarded by recreational fishermen; the second part is to determine
the mortality, by species, of fishes not retained by recreational fishermen. If you, your
staff, or an acquaintance may have addressed these issues, I would greatly appreciate any
reports or publications that have resulted from the work. If no publications are available,
but you have some ideas on the topic, information which could benefit our efforts or
know of someone you think may have information useful to our task, we would greatly
appreciate any information you would be willing to provide.

If we may be of assistance to you in any way, please do not hesitate to contact us.

Kindest Regards,
FTN ASSOCIATES, LTD.

Gary E. Saul, PhD
Environmental Scientist
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NATURAL RESOURCES CONSULTANTS, INC.

4055 21ST AVENUE WEST, SUITE 200
SEATTLE, WASHINGTON 98199, U. S. A.
TELEPHONE: (206) 285 3480
TELEFAX: (206) 283-8263

August 12, 1992

Dr. Gary E. Saul
Texas Parks and Wildlife Department
4200 Smith School Road
Austin, Texas 78744

Dear Dr. Saul:

Bycatch and fishery discards are pressing problems that take many shapes and many forms
in the world's fisheries. Natural Resources Consultants, Inc. (NRC) is seeking your
assistance in a review of the nature and scope offish, mammal, seabird, and turtle bycatch in
these fisheries. During background work in preparation for the research, your contributions
to the bycatch issues were noted in an article entitled, "Reducing the Bycatch in a
Commercial Trotline Fishery". Recognizing your experience in this area, we would greatly
appreciate reprints or references to other bycatch-related articles published by you or
colleagues with whom you are familiar. We are very interested in articles providing data on
target species harvest volumes, bycatch removals, bycatch rates, amounts discarded, survival
rates, and socio-cultural attitudes towards bycatch.

In turn, we have enclosed a copy of the set of bibliographic citations for bycatch references
maintained in our library. If there are articles of interest to you on this list we would be
happy to make copies for you or make the necessary arrangements to have those articles
delivered to you. As we add to the library with articles received from you and others we will
update the list of citations and, at the close of the study, mail copies of the revised list of
citations to contributing authors.

Thank you for your assistance. With your help, we hope to make the ongoing study the most
comprehensive review and analysis of the bycatch problem available to date.

Sincerely,

NATURAL RESOURCES CONSULTANTS, INC.

Mark H. Freeberg Dr. Dayton L. Alverson
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Abstracts. ICES Symposium on Pish Behavior in Relation to Pishing Operations. ICES Symposium on
fish Behavior in Relation to Fishing Operations, Bergen, 1992, 1992.
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September 6-7, 1990 Meeting. First Volume. First Edition. Alaska Fisheries Science Center.
Seattle. 1990.
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Seattle. 1990.
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Game. Kodiak. 1988.

Alaska Department of Fish and Game. ADF&G Groundfish Observers for AFDF-Flatfish Project.
Submitted to Mel Monson, AFDF. First Volume. First Edition. Alaska Department of Fish and
Game. Kodiak. 1989.

Alaska Department of Fish and Game. An Observer Program to Gather In-Season and Post-Season On-
the-grounds Red King Crab Catch Data In the Southeastern Bering Sea: Final Report: Council
Document #22. First Volume. First Edition. Alaska Department of Fish and Game. Kodiak.
1983.

Alaska Fisheries Science Center. Bycatch Research Plan 1992-1993. Draft. 1731/92. North Pacific
Fisheries Management Council. 1992.

Alaska Groundfish Data Bank. Diary for the Flounder Joint Venture Gulf of Alaska 1988: Diary
Compiled by Suz Lead Representative for KTWG. Diary Compiled by Suz Lead Representative for
KTWG. First Volume. First Edition. Alaska Groundfish Data Bank. Kodiak. 1988.

Allan, Alastair; Kevin Bailey; Peter Sharpies; and Peter Williams. Report of Observer Activity on
Board Jamarc Driftnet Vessel R. V. Shinhoyo Mam Fishing for Albacore in The South Pacific
Ocean. Tuna and Billfish Assessment Programme Technical Report No. 24. First Volume. South
Pacific Commission. Noumea, New Caledonia. 1991.

Alverson, Franklin. Bycatch in various types of tuna seining: on logs vs porpoise. Personal
memorandum with figures from the lATT'C. 1992.

Alverson, Franklin. Tuna Purse Seine and Gill/Drift Net Fisheries in the Oceans of the World and their
Relationship to Tuna-Dolphin, Tuna-Whale and Tuna-Whale Shark Associated Schools. First
Volume. First Edition. CANAINPES Seccion Especializada en Pesca de Atun Programa Atun-
delfin Camara Nacional de la Industrie Pesquera. 1991.

Amerongen, John van. Pot Fishers Propose Bycatch Remedies. Alaska Fisherman's Journal. Fab.
1990. 1990. pp. 46-47.

Amjoun, Benyounes. Mathematical Formulation of the Bycatch Optimization Problem. Benyounes
Amjoun.

Amjoun, Benyounes; and Natural Resources Consultants, Inc. Comprehensive Bycatch Management
Strategies for the Bering Sea. Natural Resources Consultants, Inc. Seattle. 1991,

Annala, J. H. Report from the Fishery Assessment Plenary, April-May 1991: Stock assessments and
yield estimates. New Zealand Fisheries Assessment. Unpublished but held in Greta Point Library,
Wellington. 1992.

Asada, Yohoji; Yutaka Hirasawa; and Fukuzo Nagasaki. Fishery Management in Japan. FAO
Fisheries Technical Paper. Vol. 238. F. A. O. Rome, Italy. 1983.

Atkinson, D. B. Discarding of Small Redfish in the Shrimp Fishery off Port au Choix, Newfoundland,
1976-80. J. Northw. Atl. Fish. Sci. Vol. 5. 1984. pp. 99-102.

Atlantic Fisheries Adjustment Program, Department of Fisheries and Oceans, Canada. 1992 Atlantic
Groundfish Management Ran: 1992 Atlantic Groundfish Multi-Year Management Plan (1991-
1993). 1992 Atlantic Groundfish Multi-Year Management Ran (1991-1993). Fisheries and Oceans.
Ottawa, Canada. 1991.

Current NRC Bycatch Library Holdings
August 12, 1992



Au, David W. Polyspecific Nature of Tuna Schools: Shark, Dolphin, and Seabird Associates. Fishery
Bulletin, US. Vol. 89(3). 1991. pp. 343-354.

Au, David W. Polyspecific Nature of Tuna Schools: Shark, Dolphin, and Seabird Associates. Fishery
Bulletin. 89. 1991. 343-354.

Australian Bureau of Agricultural and Resource Economics (ABARE). The Economic Benefits of
Improved Gear Selectivity. 1991-92 Application for Funding, Fisheries Research and Development
Corporation. ABARE. Canberra, Australia. 1991.

Baglin, Raymond E.; Richard K. Kinoshita, and Lewis E. Queirolo. Status Report on the Alaska King
and Tanner Crab Fisheries. NOAA Technical Memorandum NMFS F/NWC-135. First Volume.
First Edition. National Marine Fisheries Service. Seattle. 1988.

Bailey, Kevin; and David Burgess. Southern Bluefin Tuna Catches in 1987. Catch. August, 1988.
1988. pp. 12-15.

Bell, F. Heward. Agreements, Conventions and Treaties Between Canada and the United States of
America With Respect to the Pacific Halibut Fishery: Scientific Report No. 50. Scientific Report
No. 50. First Volume. First Edition. International Pacific Halibut Commission. Seattle. 1969.

Bell, F. Heward. The Incidental Capture of Halibut by Various Types of Fishing Gear: Scientific Report
No. 23. Scientific Report No. 23. First Volume. First Edition. International Pacific Halibut
Commission. Seattle. 1956.

Berger, Jerald D. By-Catch Rates in the Bering Sea and Aleutian Islands Joint Venture Fishery, 1986-
88. NOAA Technical Memorandum NMFS F/NWC-155. First Volume. First Edition. NOAA.
Seattle. 1988.

Berger, Jerald D.; and Gregg H. Williams. A Guide to Halibut Bycatch Rates and Mortality
Infornation. NWAFC Processed Report 89-11. First Volume. First Edition. National Marine
Fisheries Service. Seattle. 1989.

Berger, Jerald D.; Dave Carlile; Peter Craig; Loh-Lee Low; and Gregg H. Williams. A Review of
Pacific Halibut Bycatch Discard Mortality Rates. First Volume. First Edition. The Halibut
Viability Workgroup. Kodiak. 1989.

Bernard, David R.; and Leslie J. Watson. Stock Assessment Trawl Surveys for Pandalid Shrimps in the
Kodiak Island and Chignik Districts of Alaska, 1985. Alaska Department of Fish and Game
Technical Report No. 194. First Volume. First Edition. Alaska Department of Fish and Game.
Juneau. 1987.

Bernton, H. Kenai fish crusader seeks to end waste by changing rules. Anchorage Daily News. 1992.
Bjoerge, A.; R. L. Brownell, Jr.; W. F. Perrin; and G. P. Donovan. Significant Direct and Incidental

Catches of Small Cetaceans. A Report by the Scientific Committee of the International Whaling
Commission. First Volume. First Edition. International Whaling Commission. Cambridge. 1991.

Blaber, S. J. M.; D. T. Brewer; J. Kerr, and J. P. Salini. Biomasses, catch rates and abundances of
demersal fishes, particularly predators of prawns, in a tropical bay in the Gulf of Carpentaria,
Australia. Marine Biology. Vol. 107, No. 3. 1990. pp 397-408.

Blackburn, Chris. Sea Lions Briefing Paper, for the Sea Lion Workshop, Anchorage, Alaska. Alaska
Groundfish Data Bank. Kodiak, Alaska. 1990.

Blackburn, J.; P. Craig; T. Dinnocenzo; D. Owen; K. Phillips; L. Watson. Bycatch maps (by statistical
area) for trawl-caught halibut, crab, and salmon in the Kodiak area, 1978-1987: Regional
Information Report No. 4K88-30. Regional Information Report No. 4K88-30. First Volume. First
Edition. Alaska Department of Fish and Game. Kodiak. 1987.

Blackburn, James E. Westward Region Commercial Groundfish Fishery Monitoring Investigations,
1982 through 1984. Informational Leaflet No. 257. First Volume. First Edition. Alaska
Department of Fish and Game. Juneau. 1986.

Blackburn, James E.; and Philip Rigby. An Observer Program for the Domestic Groundfish Fisheries in
the Gulf of Alaska and Bering Sea/Aleutian Islands. Council Document #16. First Volume. First
Edition. Alaska Department of Fish and Game. Kodiak. 1980.

Blackburn, Jim, and Dana Schmidt (ADFG). Summary of Incidental Catch Data of Prohibited Species
in the Trawl Fishery Near Kodiak, from the Domestic Observer Program. 1986.

Blackburn, Jim; Dana Schmidt. Injury and Apparent Mortality Rates from Incidental Trawl Catches
of Halibut, King Crab, and Tanner Crab in the Kodiak Area, 1978-81. Regional Information Report
No. 4-K-88-21. First Volume. First Edition. Alaska Department of Fish and Game. Kodiak. 1988.

Booth, W. Florida fishermen draw a line in the sea. Washington Post. 1992. A-l.

Current NRC Bycatch Library Holdings t •>
August 12, 1992



Brennan, J. A.; B. E. Brown; and J. E. Palmer. Linear Programming Simulations of the Effects of
Bycatch on the Management of Mixed Species Fisheries off the Northeastern Coast of the United
States. Fishery Bulletin. 76-4. 1979. pp 851-860.

Bricklemyer, Eugene C., Jr.; Suzanne Ludicello; and Hans J. Hartmann. Discarded Catch in US
Commercial Marine Fisheries. Audubon Wildlife Report. Vol. 1989/90. 1989/90. pp. 159-295.

Brusher, Harold A.; and Barbara Jayne Palko. Catch and effort data from a sample survey of
charterboat captains in the southeastern United States, 1985. National Marine Fisheries Service.
Panama City, Florida. 1986.

Butterworth, D. S. Science and Sentimentality. Nature. Vol. 357. 1992. pp. 532-534.
By-catch issues must be tackled. Fishing News International. July, 1992. 1992. pp. 63.
By-catch Problems Come Home to Roost. Pacific Fishing. May, 1992. 1992. pp. 25.
California Sea Grant. California Sea Grant and the Coastal Ocean Environment: A Summary Report of

the California Sea Grant College. A Summary Report of the California Sea Grant College.
California Sea Grant College, University of California. LaJolla, CA. 1992.

Campbell, Jim. Reorganisation in New Zealand. Seafood International. August, 1991. pp 13-17.
Capuli, E. C.; and A. G. C. Del Norte. The Scallop Fishery of Lingayen Gulf, Philippines. Asian

Fisheries Science. 1-1. 1987. pp 207-213.
Gary, Frank; and Robert L. Burgner. Observations Aboard a Japanese Squid Driftnet Fishing Vessel in

September-October 1982. Final Report to Pacific Seafood Processors Association. University of
Washington School of Fisheries. Seattle. 1983.

Gary, Harold. Dolphin Safe: An Analysis. American Tunaboat Association Newletter. 1992.
Clark, Joy; Wade Griffin; Jerry Clark; and James Richardson. Simulated Economic Impact of TED

Regulations on Selected Vessels in the Texas Shrimp Fishery. Marine Fisheries Review. Vol.
53(2). 1991. pp. 1-8.

Coleman, Felicia C.; and D. H. S. Wehle. Caught by Accident: The Fishermen's Unwanted Harvest.
Oceans. Vol. 16, No. 4. 1983. pp 65-69.

Collins, Mark R.; Charles A. Wenner. Occurrence of Young-of-the-Year King, Scomberomorus cavalla,
and Spanish, S. macuiatus, Mackerels in Cominei cial-Type Shrimp Trawls Along the Atlantic
Coast of the Southeast United States. Fishery Bulletin. Vol. 86, No. 2. 1988. pp. 3-4-397.

Commission of the Euoropean Communities. Commission Report to the Council on the Discarding of
Fish in Community Fisheries: Causes, Impact, Solutions. Commission of the European
Community. Brussels, Belgium. 1992.

Commission of the European Communities, Directorate General of Fisheries. Workshop on Cod end
selectivity. 17/91. 1991.

Conference on the Conservation and Management of the Living Resources of the High Seas:
Conclusions of the Conference. Conclusions of the Conference. St. John's, Newfoundland. 1990.

Council Staff and Bering Sea/Aleutian Islands and Gulf of Alaska Plan Teams. Non-Utilization in the
Groundfish Fisheries Off Alaska. Discussion Paper 89-1. First Volume. First Edition. North
Pacific Fishery Management Council. Anchorage. 1989.

Craig, P. ADF&G's Database for Domestic Observer Data: File 17ml02. First Volume, First Edition.
Alaska Department of Fish and Game. Kodiak. 1989.

Craig, P.; D. Owen. Incidental catch of marine mammals and seabirds by domestic groundfish vessels
in Alaska. Regional Information Report No. 4K88-33. First Volume. First Edition. Alaska
Department of Fish and Game. Kodiak. 1988.

Craig, Peter; Leslie Watson. Westward Region 1987-88 Groundfish Report. Regional Information
Report No. 4K89-12. First Volume. First Edition. Alaska Department of Fish and Game. Kodiak.
1989.

Dahlberg, Michael L. (NMFS). Plans for US observations of the Japanese mother-ship salmon fishery
within the US EEZ during 1988. INPFC. 1988.

DeAlteris, J. T., and K. M. Castro. Recent progress in the development of selective trawls for demersal
fisheries. World Fisheries Congress. 1992.

DeAlteris, J., and M. Grady. Proceedings of the Fisheries Conservation Engineering Workshop, April
1990. 1991.

Doerzbacher, Jeff F.; Lawrence W. McEachron; Albert W. Green; Gary C. Matlock; and Gary E. Saul.
Reducing the bycatch in a commercial trotline fishery. Fishery Bulletin. Vol. 86, No. 1. 1988. pp
109-117

Dollar, Robert A. Summary of Swordfish Longline Observations in Hawaii, July 1990-March 1991.
Southwest Fisheries Center Administrative Report. H-91-09. 1991. all

Current NRC Bycatch Library Holdings
August 12, 1992 "2



Donaldson, William E. Determination of Experimentally Induced Non-Observable Mortality on Red
King Crab. Regional Information Report No. 4K90-13. First Volume. First Edition. Alaska
Department of Fish and Game. Kodiak. 1990.

ed. Hoar, Peter; John Hoey; Chris Nelson; and Jim Nance. A Research Plan Addressing Finfish
Bycatch in the Gulf of Mexico and South Atlantic Shrimp Fisheries. Gulf & South Atlantic
Fisheries Development Foundation, Inc. Tampa, Florida. 1992.

European Community. Sea Fish (Conservation) Bill. Foreign Affairs Council. Vol. 30 CD 10/11 Job 3-7.
1992. pp. 40-112.

Everitt, R. D.; R. J. Beach; A. C. Geiger; S. J. Jeffries; and S. D. Treacy. Marine Mammal-Fisheries
interactions on the Columbia River and adjacent waters, 1980. Washington Department of Game,
Annual Report. 1981.

Everson, Alan R.; Thomas K. Kazama; Jeffrey J. Polovina. Analysis of Field Trials with Circular and
Rectangular Vented Lobster Traps. Southwest Fisheries Center Administrative Report. H-87-3.
1987.

FADS Experiment Could Enhance Tuna Catch and Reduce Dolphin Mortality. World Fishing. Vol. 41,
No. 1. 1992. pp. 24.

Fiorillo, J. Anti-gillnet campaign launched in Oregon. Fishermen's News. 1991.
Fisheries Agency of Japan. Catch and Effort Statistics for the Japanese Squid Driftnet Fishery in the

North Pacific in 1987. INPFC. 1988.
Fisheries Agency of Japan. Catch statistics of salmon and marine mammals caught in gillnets of

Japanese salmon research vessels in 1987. 1988.
Fisheries Agency of Japan. Data record of fishes and squids caught incidentally in gillnets of Japanese

salmon research vessels, 1987. INPFC. 1988.
Fisheries Agency of Japan. Incidental catch of prohibited species in Japanese groundfish fisheries in

the North Pacific, 1987 January to December. INPFC. 1988.
Fisheries Agency of Japan. Number of Marine Mammals Taken Incidentally by Japanese Mothership

Gillnet and Landbased Driftnet Salmon Fisheries in 1987. 1988.
Fisheries Agency of Japan. The number of Ball's porpoise incidentally taken by the Japanese squid

driftnet fishery in 1988. 1988.
Fisheries Agency of Japan; Canadian Department of Fisheries and Oceans; United States National

Marine Fisheries Service; United States Fish and Wildlife Service. Final Report of the 1990
Observations of the Japanese High Seas Squid Driftnet Fishery in the North Pacific Ocean. First
Volume. First Edition. International North Pacific Fisheries Commission. Seattle. 1991.

Fisheries and Oceans, Canada. Atlantic Fishery Regulations, 1985 made under the Fisheries Act:
Amendment List September 19, 1991. Amendment List September 19, 1991. Fisheries and
Oceans, Canada. Ottawa. 1991.

Fisherman's Forum: Longliner's Petition for Gulf Trawl Closure. Alaska Fisherman's Journal. April,
1991. 1991.

Fishery Management Plan. Groundfish FMP Amdenments that Addressed Bycatch Management.
First Volume. First Edition. FMP. 1992.

Fonteyne, R. and F. Delanghe. Development of a species selective beam trawl. Fishing Technology and
Fish Behavior Working Group of ICES. 1992.

Fraidenburg, Michael E.; and Anita J. M. Stohr. A Delphi Assessment of Chinook and Coho Salmon
Hooking Mortality. Technical Report No. 94. First Volume. First Edition. State of Washington
Department of Fisheries. Olympia. 1986.

Fraidenburg, Michael; Brian Riddell. Results of Chinook Technical Committee Meeting. W. C.
Shinners. Results of Chinook Technical Committee Meeting. First Volume. First Edition. Pacific
Salmon Commission. Vancouver. 1987.

Fredin, R. A. Fishing Efforts by Net Fisheries in the North Pacific Ocean and Bering Sea Since the
1950s. NWAFC Processed Report 85-02. First Volume. First Edition. NOAA. Seattle. 1985.

Freeberg, M. High Seas Driftnet Policies: Some Implications for Commercial and Recreational
Fisheries of Coastal Nations. 1992.

Freeman, Kris. Mesh-size study confirms fishermen's observations. National Fisherman. June 1992.
1992. pp. 23-24

French, Robert R.; Stephen H. Hoag. The Incidental Catch of Halibut by Foreign Trawlers. Scientific
Report No. 60. First Volume. First Edition. International Pacific Halibut Commission. Seattle.
1976.

Current NRC Bycatch Library Holdings
August 12, 1992



Fukuhara, Francis M. Biology and Fishery of Southeastern Bering Sea Red King Crab (paralithodes
camtschatica, tilesius). NWAF Processed Report 85-11. First Volume. First Edition. National
Marine Fisheries Service. Seattle. 1985.

George, M. J.; T. Jacob; and E. G. Silas. A review of the shrimp fSsVaries of India: a scientific basis for
the management of the resources. Penaeid shrimps—their biology and management. Unknown.
1981. pp83

Gong, Yeong; Young Hee Hur; and Joo Yeoul Lim. Study on the Abundance of Flying Squid,
Ommastrephes bartrami (LeSueur) in the North Pacific. 6. Reprinted from Bulletin of Fisheries
Research & Development Agency No. 34. Pusan, Korea. 1985.

Gooder, Perry. Observations On Board the Korean Squid Driftnet Vessel, Oyang 53, 9 June - 8 August,
1988. National Marine Fisheries Service. Seattle, Washington. 1989.

Goodyear, C. Phillip. Sensitivity of Shimp-Bycatch Mortality Estimates to Natural Mortality for Red
Snapper. First Volume. First Edition. Southeast Fisheries Center. Miami. 1991.

Gordon, Ann. Discard of Shrimp By-Catch at Sea, How serious is this waste of resources? What can be
done about it? Bay of Bengal News. December, 1988. 1988. pp. 9-11

Gordon, Ann. Discard of Shrimp By-catch at Sea: How serious is this waste of resources? What can be
done about it? Bay of Bengal News. Issue no. 32. 1988. pp9-ll

Gordon, Douglas B. Bycatch as a Component of an Individual Transferable Quota Management
Regime: The New Zealand Situation First Volume. First Edition. Douglas B. Gordon. Unknown.
1991.

Gulf of Alaska Groundfish Plan Team. Fishery Management Plan for the Gulf of Alaska Groundfish
Fishery: Incorporates Changes Through Amendment 16. Incorporates Changes Through
Amendment 16. First Volume. First Edition. Gulf of Alaska Groundfish Plan Team, Anchorage.
1987.

Hannula, Don. The Salmon and I, a True Pish Story. The Seattle Times. June 6, 1991. 1991. A13
Hare, Steven H.; Janet M. Wall. Provisional Data Summaries for the NPFMC Riot Domestic Observer

Program, Fail 1987. First Volume. First Edition. National Marine Fisheries Service. Seattle
1988.

Hare, Steven H.; Janet M. Wall. Provisional Data Summaries for the NPFMC Pilot Domestic Observer
Program, Winter 1988. NWAFC Processed Report 88-10. First Volume. First Edition. National
Marine Fisheries Service. Seattle. 1988.

Hare, Steven R. Report on the Port Moiler Pacific Cod Trawl Fishery, Summer 1988. NWAFC
Processed Report 88-25. First Volume. First Edition. National Marine Fisheries Service. Seattle.
1988.

Haring, Don. Test of Effectiveness of 5-Inch Mesh Strip in Allowing Juvenile Salmon Escapement from
Purse Seine Gear: Progress Report No, 110. Progress Report No. 110. WDF. Olympia, WA. 1980.

Hartmann, Hans. Summary report on the World Fisheries Congress, Athens Greece, May 3-9, 1992.
1992.

Harvey, Michael. Diary for Kodiak and Western Trawl Group-Kanai Fisheries Joint Venture Gulf of
Alaska Flounder 1987. First Volume. First Edition. North Pacific Fishery Management Council.
Anchorage. 1987.

Higgins, Sara. Net mesh changes could reduce catch of undersized pollock. Alaska Commercial
Fisherman. April 17, 1992. 1992. pp. 12

Hill, B. J.; T. J. Wassenberg. Fate of Discards from Prawn Trawlers in Torres Strait. Aust. J. Mar.
Freshwater Res. Vol. 41. 1990. pp 53-64

Hoag, Stephen H. Effects of Domestic Trawling on the Halibut Stocks of British Columbia: Scientific
Report No. 53. Scientific Report No. 53. First Volume. First Edition. International Pacific
Halibut Commission. Seattle. 1971.

Hoag, Stephen H. Survival of Halibut Released After Capture by Trawls. Scientific Report No. 57.
First Volume. First Edition. International Pacific Halibut Commission. Seattle. 1975.

Hoag, Stephen H. The Effect of Trawling on the Setline Fishery for Halibut. Scientific Report No. 61.
First Volume. First Edition. International Pacific Halibut Commission. Seattle. 1976.

Hoag, Stephen H.; Ian R. McGregor; Richard J. Myhre; Gregg H. Williams. Halibut Assessment Data:
Setline Surveys in the North Pacific Ocean, 1963-1966 and 1976-1979. Technical Report No. 18.
First Volume. First Edition. International Pacific Halibut Commission. Seattle. 1980.

Hoag, Stephen; Robert J. Trunbel. Recommendations from the International Pacific Halibut
Commission for Long Term Management of Pacific Halibut Bycatch in the Bering Sea. First
Volume. First Edition. International Pacific Halibut Commission. Unknown. 1989.

Current NRG Bycatch Library Holdings ,.
August 12, 1992



Howell, W. Huntting; and Richard Langan. Commercial Trawler Discards of Four Flounder Species in
the Gulf of Maine. North American Journal of Fisheries Management. Vol. 7. 1987. pp. 6-17

Hughes, Steve. Common sense bycatch management. Clarence Pautzke: Common sense bycatch
management. Common sense bycatch management. First Volume. First Edition. Natural
Resources Consultants. Seattle. 1990.

Ignell, Steve E. (NMFS). Zonal variability in salmonid catch rates from research vessel operations
within the North Pacific squid driftnet fishery area. INPFC. 1988.

Inter-American Tropical Tuna Commission. Tuna-Dolphin Investigations. Tuna-Dolphin
Investigations. Background Paper 6. First Volume. First Edition. Inter-American Tropical Tuna
Commission. La Jolla. 1991.

International Council for the Exploration of the Sea. Roundfish Working Group Proceeedings: Working
Group Report. Working Group Report. First Volume. First Edition. International Council for the
Exploration of the Sea. Copenhagen. 1990.

International North Pacific Fisheries Commission. Final Report of Squid and Bycatch Observations in
the Japanese Driftnet Fishery for Neon Flying Squid June-December, 1989 Observer Program:
Joint report by National Sections of Canada, Japan and the United States. Joint report by
National Sections of Canada, Japan and the United States. First Volume. First Edition.
International North Pacific Fisheries Commission. Seattle. 1990.

International North Pacific Fisheries Commission. Report of the Scientific Meeting on Marine
Mammals. 1988.

International Pacific Halibut Commission Staff. Assessment of Pacific Halibut Bycatch: Implications
on Yield and Management. Draft 1. February 23, 1990 BYCATCH. TEX. First Volume. First
Edition. International Pacific Halibut Commission, unknown. 1990.

International Pacific Halibut Commission. Bottom trawl modifications reduce incidental catch of
halibut. International Pacific Halibut Commission. Seattle, Washington. 1985.

International Pacific Halibut Commission. Pacific Halibut Fishery Regulations 1989: Regulations
Respecting the Convention Between Canada and the US. Regulations Respecting the Convention
Between Canada and the US First Volume. Unknown. International Pacific Halibut Commission.
Seattle. 1989.

International Whaling Commission. Report on Mortality of Cetaceans in Passive Fishing Nets and
Traps. Workshop Proceedings. First Volume. First Edition. International Whaling Commission.
La Jolla. 1991.

Isaksen, B. and J. W. Valdemarsen. Selectivity in Codends with Short Lastridge Ropes. ICES Fishing
Technology and Fish Behavior Working Group Meeting. 1990.

Jacobsen, J. A. Size selectivity in bottom trawls with shortened lace ropes. Fishing Gear and Behavior
Working Group Meeting, Ancona, Italy.

Japan Fisheries Association. Report to the United Nations Ambassadors on the Scientific Review of
North Pacific High Seas Driftnet Fisheries. Japan Fisheries Association. Sidney, British
Columbia. 1991.

Jean, Yves. Discards of Fish at Sea by Northern New Brunswick Draggers. Journal Fisheries Research
Board of Canada. Vol. 20(2). 1963. pp. 497-524

Jones, L. L. ( National Marine Mammal Laboratory). Distribution and Incidental Take of Marine
Mammals in the Area of the High Seas Squid Driftnet Fishery. 1988.

Jude, David J.; Thomas L. Rutecki; and Philip J. Scheneeberger. Gilling in Trap-Net Pots and Use of
Catch Data to Predict Lake Whitefish Gilling Rates. North American Journal of Fisheries
Management. Vol. 1. 1981. pp 294-300

Kato, Mamoru. Far Seas Fisheries Research Laboratory: Fisheries Agency of Japan. Outline of 1988
Research on Marine Mammals, Particularly on Dall's Porpoise Relating to Salmon Gillnet
Fisheries. INPFC. 1988.

King, Bob. Who's Killing the Nushagak Kings? Alaska Fisherman's Journal.
King, Katherine A. Memorandum (for distribution): Preliminary Summary - Domestic At-Sea

Processing of Pacific Whiting off Washington, Oregon and California, April 22-28, 1992. F/NWO2:
1504-11-C-090 wbb. National Marine Fisheries Service, Northwest Region. Seattle, Washington.
1992.

Klein, Steven J. Review of the Set-Net Fishery Off the Washington Coast, 1982-84. NWAFC Processed
Report 85-06. First Volume. First Edition. National Marine Fisheries Service. Seattle. 1985.

Klein, Steven J. Selectivity of Trawl, Trap, Longline and Set-net Gears to Sablefish, Anoplopoma
fimbria. NWAFC Processed Report 86-06. NMFS. Seattle, WA. 1986.

Current NRC Bycatch Library Holdings
August 12, 1992



Knapp, Gunnar, Thomas A. Morehouse; and Karen A- White. Institutions and Regulations in the
Alaska King Crab Fishery: Effects on Residents and Nonresidents: Draft. Draft. First Volume.
First Edition. Institute of Social and Economic Research. Anchorage. 1983.

Knechtel, Charles D. Studies of the Distribution and Abundance of Juvenile Groundfish in the
Northwestern Gulf of Alaska, 1980-82. NOAA Technical Memorandum NMFS F/NWC-95. First
Volume. First Edition. National Marine Fisheries Service. Seattle. 1986.

Kobayashi, Donald R.; David A. Somerton. Some Effects of Increasing the Minimum Commercial Size
Limit of Opakapaka, Pristipomoides Filamentosus. Southwest Fisheries Center Administrative
Report. H-90-03. 1990. all

Kronman, Mick. Life in the Dolphin-safe Era. National Fisherman. Vol. May 1992. 1992. pp. 18-24
Kulbicki, Michel; Laurent Wantiez. Comparison BetweenFish Bycatch from Shrimp Trawlnet and

visual Censuses in St. Vincent Bay, New Caledonia. Fishery Bulletin, US. Vol. 88(4). 1990. pp.
667-675

Laevastu, T. and Richard Marasco. Application of Fish Behaviour Information to Bycatch Managment
in the Eastern Bering Sea. First Volume. First Edition. ICES Symposium on Fish Behaviour in
relation to Fishing Operations (Bergan, Norway, 11-13 June, 1992). Seattle. 1992.

Lee, Jen-Chyuan (PECC). Cooperative and Organizational Needs for the Squid and Tunas Resources in
the North Pacific High Seas: Memo to Dr. Gordon Monro, University of British Columbia.

Lien, J, S. Todd, D. Nelson, and R. Seton. Incidental catches of large whales in Newfoundland and
Labrador: A program to minimize whale mortality and damage to fishing gear. World Fisheries
Congress. 1992.

Living Marine Resources Background Paper: US Response to 1991 Geneva PrcpCom. 1991.
Lokkeborg, S. and A. Bjordal. An effective seabird scarer in longline fishing. ICES Pishing Technology

and Fish Behavior Working Group, Bergen Norway.
MAP Fisheries. Report of the Fur Seal-Hoki Fishery Technical Working Group. MAFFisheries

Research Center. 1990.
Maharaj, Vishwanie; and Conrad Recksiek. The By-catch from the Artisanal Shrimp Trawl Fishery,

Gulf of Paria, Trinidad. Marine Fisheries Review. Vol. 53(2). 1991. pp. 9-15
Main, J. and G. I. Sangster. An Assessment of the Scale Damage to and Survival Rates of Young

Gadoid Fish Escaping from the Cod-end of a Demersal Trawl. Scottish Fisheries Research Report,
Department of Agriculture and Fisheries for Scotland. Number 46. 1990.

Main, J. and G. I. Sangster. Do fish escaping from cod-ends survive? Scottish Fisheries Working Paper
18/91. 1991.

Marasco, Richard; and T. Laevastu. Application of Fish Behavior Information to Bycatch Management
in the Eastern Bering Sea. Paper submitted to ICES Symposium on Fish Behavior in relation to
Fishing Operations. ICES Symposium. Bergen, Norway. 1992.

Marasco, Richard; Baldwin, Rebecca; Bax, Nic; and Tina Landen. Bycatch: A Bioeconomic Assessment
of North Pacific Groundfish Fisheries. Paper, ICES 1989 MSM SYMP/NO. 31. ICES. 1989.

Marshall, Scott; Melinda L. Rowse. Estimates of Catch and Mortality of Chinook Salmon in the 1987
Southeast Alaska Purse Seine Fishery: Regional Information Report No. U88-18. Regional
Information Report No. 1J88-18. First Volume. First Edition. Alaska Department of Fish and
Game. Juneau. 1988.

McCallum, Marty. Halibut and Codfish Don't Mix. Alaska Fisherman's Journal. Vol. April 1991.
1991.

McCaughran, Donald A. Groundfish Fishery Management Plan Amendment Proposal. First Volume.
First Edition. International Pacific Halibut Commission. Seattle. 1991.

McNeely, R. L. and D. B. Holts. Methods of reducing porpoise mortality in the yellowfin tuna purse
seine fishery. Southwest Fisheries Center Administrative Report LJ-77-13. 1977.

Mira, Fernando A. Rivas. The national network for research on the Pacific Rim (NN), Mexican outlook
on the Pacific Rim. Universidad de Colima. Colimi, Col, Mexico. 1992.

Mori, Keiichiro (Fisheries Agency of Japan). A review of the experiments for developing selective trawl
gears and methods: 1981 through 1985. International North Pacific Fisheries Commission.
Anchorage, Alaska. 1986.

Morrison, Micah. The Ozone Scare. Insight.
Mullin, Keith; Scott Nichols; Gilmore J. Pellegrin Jr.; and Arvind Shah. Updated Estimates of Shrimp

Fleet Bycatch in the Offshore Waters of the US Gulf of Mexico 1972-1989. First Volume. First
Edition. National Marine Fisheries Service. Pascagoula, Miss. 1990.

Current NRC Bycatch Library Holdings
August 12, 1992



Murata, Mamoru; Yoshikazu Nakamura, and Jun Ito (Fisheries Agency of Japan). Differences in area
of distribution between flying squid and salmon during summer and autumn in the North Pacific.
9/1988. INPFC. 1988.

Murray, James D.; Jams J. Bahen; and Roger A, Rulifson. Management Considerations for By-catch in
the North Carolina and Southeast Shrimp Fishery. Fisheries, A Bulletin of the American Fisheries
Society. Vol. 17, No. 1. 1992. pp. 21-26

Myhre, Richard J. Gear Selection and Pacific Halibut. Scientific Report No. 51. First Volume. First
Edition. International Pacific Halibut Commission. Seattle. 1969.

Myhre, Richard J; Gordon J. Peltonen; Gilbert St-Pierre; Bernard E. Skud; Raymond E. Walden. The
Pacific Halibut Fishery: Catch, Effort, and CPUE, 1929-1975. Technical Report No. 14. First
Volume. First Edition. International Pacific Halibut Commission. Seattle. 1977.

Nagasaki, F.; and S. Chikuni. Management of multispecies resources and multi-gear fisheries. FAO
Fisheries Technical Paper. Vol. 305. FAO. Rome, Italy. 1989.

Nance, James M. Work and Quality Assurance Project Plan for Trawling By-catch in the Galveston
Bay System. National Marine Fisheries Service. Galveston, Texas. 1991.

Nance, Jim; Department of Commerce. Gulf of Mexico Offshore Shrimp Data: number of shrimp.
number of shrimp. Department of Commerce. Galveston, Texas. 1985-1990.

National Academy of Sciences. Decline of the Sea Turtle: Causes and Prevention. 1990.
National Industry Bycatch Workshop. Workshop Participant Last. National Industry Bycatch

Workshop. Newport, Oregon. 1992.
National Marine Fisheries Center. Miscellaneous Tuna Articles. Tuna Newsletter. 97. 1990. all
National Marine Fisheries Service (NMFS). Marine Fisheries Review. Vol. 40, No. 5-6. 1978.
National Marine Fisheries Service (NMFS). Marine Fisheries Review. Vol. 42, No. 7-8. 1980.
National Marine Fisheries Service, National Fishery Statistics Program. Marine Recreational Fishery

Statistics Survey, Pacific Coast, 1986. Current Fishery Statistics Number 8393. NMFS.
Washington, D. C. 1987.

National Marine Fisheries Service. Groundfish of the Gulf of Alaska, Groundfish Fishery of the Bering
Sea and Aleutian Islands Area. Proposed rule; request for comments. Docket No. RIN 0648-ADxx.
National Marine Fisheries Service. Juneau, Alaska.

National Marine Fisheries Service. International Conference to Discuss Bycatch in Shrimping. NMFS
Fisheries Market News Report. May 2, 1992. 1992. pp. 5

National Marine Fisheries Service. NOAA Proposes New Sea Turtle Protection Measures. NMFS
Fisheries Market News Report. April 29, 1992. 1992. pp. 6

National Marine Fisheries Service. Shrimp Trawl By-catch Research Plan Finalized in Atlanta. NMFS
Fisheries Market News Report. June 3, 1992. 1992. pp. 12

National Marine Fisheries Service. Shrimp Trawl Bycatch Research Requirements. National Marine
Fisheries Service. Miami, Florida. 1991.

National Marine Fisheries Service. Solicitation for Observer Services, Prince William Sound Gillnet
Fisheries. 1990.

National Oceanic and Atmospheric Administration. Foreign Fishing, Groundfish of the Bering Sea and
Aleutian Islands Area: Proposed Rule; notice of approval and availability of plan amendment.
Proposed Rule; notice of approval and availability of plan amendment. First Volume. First
Edition. National Oceanic and Atmospheric Administration. Juneau. Year unknown.

National Research Council. No Practical Way to Ensure "Dolphin Safe" Tuna, Study Says. 1992.
Natural Resources Consultants, Inc. A Historical Review of Regulations Affecting Bycatch in the North

Pacific, 1923-1991. Natural Resources Consultants. Seattle. 1991.
Natural Resources Consultants, Inc. Development of Large-scale Trawling in the Gulf of Alaska and

Bering Sea and its Economic and Ecological Impacts. 1984.
Natural Resources Consultants, Inc. Minimization of King and Tanner Crab By-Catch in Trawl

Fisheries Directed at Demersal Groundfish in the Bering Sea. The Highliners Association. Seattle,
Washington. 1988.

Natural Resources Consultants. The Nature and Scope of Fishery Dependent Mortalities in the
Commercial Fisheries of the Northeast Pacific. The Highliners Association. Seattle. 1990.

Nelson, D. and J. Lien. A review of gear and animal characteristics responsible for incidental catches of
cetaceans in fishing gear, along with proposed solutions. World Fisheries Congress. 1992.

Nelson, Russ. Bycatches of Pacific Herring in Bering Sea/Aleutian Islands Joint Venture Fisheries.
First Volume. First Edition. National Marine Fisheries Service. Seattle. 1988.

Current NRC Bycatch Library Holdings
August 12, 1992



Nelson, Russell, Jr.; Robert French; and Janet Wall. Summary of US Observer Sampling on Foreign
Fishing Vessels in the Bering Sea/Aleutian Islands Region, 1980. National Marine Fishereis
Service. Seattle, Washington. 1981.

Nettleship, David; John F. Piatt; and William Threlfall. Net-mortality of Common Murres and Atlantic
Puffins in Newfoundland, 1951-1981. Marine birds: their feeding ecology and commercial
fisheries relationships. Vol. 1. 1982. pp 196-206

News Net: Bycatch management plans get big thumbs up. Pacific Fishing. Sept. 1990. 1990. pp. 36.
Nichols, Scott. The Spatial and Temporal Distribution of the Bycatch of Red Snapper by the Shrimp

Fishery in the Offshore Waters of the US Gulf of Mexico. First Volume. First Edition. National
Marine Fisheries Service. Pascagoula, Miss. 1990.

North Atlantic Salmon Conservation Organization. Report of the ICES North Atlantic Salmon Working
Group: Paper CNL(91)10. Paper CNL(91)10. First Volume. First Edition. North Atlantic Salmon
Conservation Organization. Edinburgh. 1991.

North Pacific Fishery Management Council. Environmental Assessment and Regulatory Impact
Review/Initial Regulatory Flexibility Analysis for Amendment 10 to the Fishery Management Ran
for the Groundfish Fishery of the Bering Sea and Aleutian Islands Area: Approved by the North
Pacific Fishery Management Council. Approved by the North Pacific Fishery Management Council.
First Volume. First Edition. North Pacific Fishery Management Council. Anchorage. 1986.

North Pacific Fishery Management Council. Fishery Management Plan for the Bering Sea Aleutian
Islands Groundfish: Incorporates Amendments 1 Through Ha. Incorporates Amendments 1
Through Ha. First Volume. First Edition. North Pacific Fishery Management Council.
Anchorage. 1983.

North Pacific Fishery Management Council. Fishery Management Plan for the Commercial King and
Tanner Crab Fisheries in the Bering Sea/Aleutian Islands: January 24, 1989. January 24, 1989.
First Volume. First Edition. North Pacific Fishery Management Council. Anchorage. 1989.

North Pacific Fishery Management Council. Gulf of Alaska Prohibited Species Working Group Phase I
Report. Council Doc. #21. 1983.

North Pacific Fishery Management Council. Gulf of Alaska Prohibited Species Working Group Phase I
Report: Council Document #21. Council Document #21. First Volume. First Edition. North
Pacific Fishery Management Council. Anchorage. 1983.

North Pacific Fishery Management Council. Reducing the Incidental Catch of Prohibited Species by
Foreign Groundfish Fisheries in the Bering Sea: Working Group on Prohibited Species Scientific
and Statistical Committee. Working Group on Prohibited Species Scientific and Statistical
Committee. First Volume. First Edition. North Pacific Fishery Management Council. Anchorage.
1981.

North Pacific Fishery Management Council. Regulatory Impact Review/Initial Regulatory Flexibility
Analysis of Amendment 3 the Fishery Management Ran for the Bering Sea and Aleutian Islands
Groundfish Fishery: Adopted by the North Pacific Fishery Management Council. Adopted by the
North Pacific Fishery Management Council. First Volume. First Edition. North Pacific Fishery
Management Council. Anchorage. 1981.

Northridge, Simon P. An updated world review of interactions between marine mammals and fisheries.
FAO Fisheries Technical Paper 251. Supplement 1. Food and Agriculture Organization of the
United States. Rome. 1991.

Northridge, Simon. Driftnet fisheries and their impacts on non-target species: A worldwide review.
FAO Fisheries Technical Paper 320. 1991.

O'Connell, Charles P.; and Pedro A. Paloma. Mortality of Seabirds in High-Seas Salmon Gill Nets.
Fishery Bulletin. Vol. 79, No. 4. 1989. pp. 800-813

Observer data. Observer sampling. First Volume. First Edition. National Marine Fisheries Service.
Seattle. 1989.

Olsen, Steinar. Recent Developments in Shrimp Sorting Trawls. First Volume. First Edition.
Institute of Fishery Technology Research. Bergen, Norway. 1991.

Ordonez, Jose A. A Study of the Trash Fish Caught by Otter Trawl in the Visayan Sea. The Philippine
Journal of Fisheries. Vol. 18, Nos. 1 and 2. 1985. pp 1-76

Owen, David. A Bottom Trawl Survey on the West Side of Kodiak Island: Viekoda Bay, Spiridon Bay,
and Kupreanof Strait (November 1987). Regional Information Report No. 4K88-28. First Volume.
First Edition. Alaska Department of Fish and Game. Kodiak. 1988.

Pacific Seafood Processors Association. Illegal High Seas Salmon Interceptions Review and Action
Ran. Pacific Seafood Processors Association Seattle, Washington. 1989.

Current NRC Bycatch Library Holdings 68
August 12, 1992



Parker, Donna. Bycatch Disaster Revisited. Alaska Fisherman's Journal. April, 1991. 1991.
Parker, Donna. Bycatch, A Tradition of Controversy. Alaska's Fishermen's Journal. May 1989. 1989.
Parker, Donna. Dirty Pollock Fishing Shuts Down Cod inBering Sea. Alaska Fisherman's Journal.

April, 1992. 1992. pp. 10-12
Parker, Donna. News Net: Bad News By-Catch. Pacific Fishing. Vol. May 1991. 1991. p. 36
Parker, Ken. ADF&G Domestic Observer Update: January 1987-September 1988: News Release.

News Release. First Volume. First Edition. Alaska Department of Fish and Game. Kodiak. 1988.
Pauly, D. and R. Neal. Shrimp vs. Fish in Southeast Asian Fisheries: The biological, technological, and

social problems. World Fisheries Congress. 1992.
Pearse, Peter H. Fishing Rights and Fishing Policy: The Development of Property Rights as

Instruments of Fisheries Management. A Keynote Address at the World Fisheries Congress, May
1992. World Fisheries Congress. Athens, Greece. 1992.

Pennoyer, Steven. Clarence Pautzke: 1991 bycatch management strategies in the Bering Sea/Aleutian
Islands area (BSAI). 1991 bycatch management strategies in the Bering Sea/Aleutian Islands area
(BSAJ). First Volume. First Edition. National Marine Fisheries Service. Juneau. 1990.

Perez, M. A. and T. R. Loughlin. Incidental capture of marine mammals by foreign and joint venture
trawl vessels in the US EEZ of the North Pacific, 1973-1988. NOAA Technical Report 104. 1991.

Perez-Mellado, J. and L. T. Findley. Evaluacion de la ictiofauna acompanante del camaron capturado
en las costas de sonora y norte de sinaloa, Mexico. World Fisheries Congress. 1992.

Perkins, Peter; Jay Barlow; and Marilyn Beeson. Report on Pinniped and cetacean Mortality in
California Gillnet Fisheries: 1990-1991. National Marine Fisheries Service, Southwest Fisheries
Science Center. La Jolla, California.

Perra, Paul. By-catch Reduction Devices as a Conservation Measure. Fisheries, A Bulletin of the
American Fisheries Society. Vol. 17, No. 1. 1992. pp. 28-29

Piatt, J. F and D. N. Nettleship. Incidental catch of marine birds and mammals in fishing nets off
Newfoundland, Canada. Marine Pollution Bulletin. 18, No. 6B. 1987. 344-349

Piatt, John F.; and David G. Reddin. Recent Trends in the west Greenland salmon fishery, and
implications for Thick-billed Murres. Marine birds: their feeding ecology and commercial fisheries
relationships. First. 1982. pp 208-210

Poffenberger, John R. An economic perspective of problems in the management of penaeid shrimp
fisheries, pp. 299-308

Pooley, Samuel G. Western Pacific Pelagic Fisheries in 1988. Southwest Fisheries Center
Administrative Report. H-89-11. 1989. all

Pruthiarenun, R. (Department of Fisheries, Ministry of Agriculture and cooperative, Bangkok,
Thailand). The Problems of By-Catch Handling and On-Board Storage of Fish Landed at Samut
Prakan. pp. 209-220

Queirolo, L. E.; T. P. Smith, and J. M. Terry. The role of economics in bycatch valuation. 1991.
Region I Staff Alaska Department of Fish and Game. Yakutat Tanner Crab Fishery Onboard Observer

Program January-March 1981. Special Report to the Board of Fisheries. First Volume. First
Edition. Alaska Department of Fish and Game. Alaska. 1981.

Renaud, Maurice; Gregg Gitschlag; Edward Klima; Arvind Shah; James Nance; Charles Caillouet;
Zoula Zein-Eldin; Dennis Koi; and Frank Patella. Evaluation of the Impacts of Turtle Excluder
Devices (TEDs) on Shrimp Catch Rates in the Gulf of Mexico and South Atlantic, March 1988
through July 1989. National Marine Fisheries Service. Galveston, Texas. 1990.

Report of the Working Group on Fishery Units in Sub-Areas VII and VIII. First Volume. International
Council for the Exploration of the Sea, ICES. Nantes. 1991.

Republic of China Council of Agriculture; United States National Marine Fisheries Service; and United
States Fish and Wildlife Service. Final Report of 1990 Observations of the Taiwanese High Seas
Driftnet Fishereis in the North Pacific Ocean. September 10, 1991. National Oceanic and
Atmospheric Administration. 1991.

Republic of Korea National Fisheries Research and Development Agency; United States National
Marine Fisheries Service; and United States Fish and Wildlife Service. 1990 Observations of the
Korean High Seas Squid Driftnet Fishery in the North Pacific Ocean: Final Report. Final Report.
October 2, 1991. National Oceanic and Atmospheric Administration. 1991.

Richards, R. Anne; and J. Stanley Cobb. Use of Avoidance Responses to Keep Spider Crabs Out of
Traps for American Lobsters. Transactions of the American Fisheries Society. Vol. 116. 1987. pp.
282-285

Current NRC Bycatch Library Holdings
August 12, 1992



Rulifson, Roger A.; James D. Murray; and James J. Bahen. Finfish Catch Reduction in South Atlantic
Shrimp Trawls Using Three Designs of By-catch Reduction Devices. Fisheries Bulletin of the
American Fisheries Society. Vol. 17, No. 1. 1992. pp. 9-20

Saila, S. Importance and assessment of discards in commercial fisheries. FAO Circular 765. 765.
1983. 62 pp

Sakagawa, Gary T. Effects of Tropical Tuna Fisheries on Non-Target Species. NMFS Technical
Memorandum No. NOAA-TM-NMFS-SWFC-69. National Marine Fisheries Service, Southwest
Fisheries Science Center. LaJolla, CA. 1987.

Sakagawa, Gary T. Incidental Catches Made by American Tuna Seiners in the Atlantic Ocean, 1968-
1975. NMFS Administrative Report No. LJ-76-18. National Marine Fisheries Service, Southwest
Fisheries Center. La Jolla, CA. 1976.

Salveson, S., BM Leaman, LL Low, and JC Rice. Report of the Halibut Bycatch Work Group. Technical
Report No. 25, #25. 1992.

Satchell, Micheal. The Rape of the Oceans. US News and World Report. June 22, 1992. 1992. 64
Scott, M. Recent developments in the tuna-dolphin problem. Proceedings of the 43rd Annual Tuna

Conference, May 18-21, 1992. 1992.
Seals/Fisheries Interactions Technical Working Group. The Hookers Sea Lion-Auckland's Shelf Trawl

Squid Fishery Interaction. MAF Fisheries Technician Report. 1991.
Shepard, Steven L. 1976 to 1985 Puget Sound Chinook (oncorhynchus tshawytscha) Net Catch with

Regard to Pacific Salmon Treaty: Progress Report No. 251. Progress Report No. 251. First Volume.
First Edition. Department of Fisheries. Olympia. 1987.

Silas, E. G.; George, M. J.; Jacob, T. A review of the shrimp fisheries of India: a scientific basis for the
management of the resources, pp. 83-103

Sinoda, M., P. Y. Lim, and S. M. Tan. Preliminary study of trash fish landed at Kangkar fish market in
Singapore. Bulletin of the Japanese Society of Scientific Fisheries. 44(6). 1978. 595-600

Skud, Bernard Einar. Regulations of the Pacific Halibut Fishery, 1924-1976: Scientific Report No. 15.
Scientific Report No. 15. First Volume. First Edition. International Pacific Halibut Commission.
Seattle. 1977.

Smith, T. P.; and D. S. Lloyd. Effects of bycatch allocations to trawl fisheries for groundfish in the
Bering Sea. 1989.

Snow, K.; T. Ozaki; H. Ohba; T. Maeda; T. Sugiyama, M. Narita. The 1987 Testing of Fishing Gears to
Prevent the Incidental Take of Dall's Porpoise. 1987.

Sonner, Scott. Japanese drift-netters blamed in bird, marine-mammal deaths. Seattle Post-
Intelligencer. Sunday, June 6, 1991. 1991. B-9

South Carolina Marine Resources Center. Occurrence of young-of-the-year king, scomberomurus
cavella, and Spanish, s. maculates, macherels in commercial-type shrimp trawls along the Atlantic
Coast of the Southeast United States. Fishery Bulletin. Vol. 86, No. 2. 1988. pp 394-397

Sparck, Harold. Bycatch Committee Considers Salmon Caps, One More Headache for Trawlers.
Alaska Fisherman's Journal. Vol. April 1991. 1991.

Spencer, Leslie; Jan Bollwerk; and Richard C. Morais. The not so peaceful world of Greenpeace.
Forbes. November, 1991, 1991. pp. 174-180

Sproul, John; and Steve Shapiro. Dnftnet Dilemma, High Seas Squid Operations Evoke Strong
Opinions on Both Sides of the Pacific. Pacific Fishing. September, 1990. 1990. pp. 49-55

Stanley, R. D.; and D. Davenport. A study of Trawl Mesh Selectivity for English Sole and Rock Sole in
Hecate Strait, August 1-5, 1980. Department of Fisheries and Oceans. Nanaimo, British
Columbia. 1982.

Stanley, Richard D. Incidental Catch of Halibut (Hippoglossus stenolepis) by Domestic Trawlers in
Queen Charlotte Sound and Hecate Strait, in 1981 and 1982. Canadian Technical Report of
Fisheries and Aquatic Sciences No. 1318. First Volume. First Edition. Department of Fisheries
and Oceans. Nanaimo, B. C. 1984.

Stender, B. W.; and C. A. Barans. A Comparison of the Catch from Two Types of Shrimp Nets off South
Carolina, US A. S. C. Wildlife and Marine Resources Department. Charleston, S. C. 1991.

Stevens, B. Survival of king and tanner crabs captured by commercial sole trawls. Fishery Bulletin.
88. 1990. 731-744

Stevens, Bradley G. Survival of King and Tanner Crabs Captured by Commercial Sole Trawls. Fishery
Bulletin, US. Vol. 88. 1990. pp. 731-744

Strand, I. E.; N. E. Bockstael, and E. K. Lavan. Food from the Sea and Environmental Policy. World
Ocean Report. First Volume. First Edition. 1992.

Current NRC Bycatch Library Holdings
August 12, 1992



Sunada, John S. Prawn Resource Assessment Survey: Cruise Reports. Cruise Reports. First Volume.
First Edition. The Resources Agency. Long Beach. 1982-1998.

Suwanrangsi, S. Improved Bycatch Utilization in Thailand. The First Asian Fisheries Forum. Asian
Fisheries Society. Manila, Philippines. 1986. pp. 467-469

Suwanrangsi, Sirilak. By-catch utilization in Thailand. INFOFISH International. Vol. 5/88. 1988.
pp. 40-42

Suwanrangsi, Sirilak. Improved Bycatch Utilization in Thailand. The First Asian Fisheries Forum.
1986. pp 467-469

Taylor, Rob. Endangered Species Act at Risk. Seattle Post-Intelligencer. Backlash threatens
environmentalism. Seattle. 1992.

The International Angler. Vol. 52/No. 2. 1990.
The view of the government of the Republic of Korea regarding high seas driftnet fishing in conjunction

with the U. N. resolution 44/225 concerning "large-scale pelagic driftnet".
Trawl-Net Selectivity and the Survival of Fish Escaping from Cod-ends. Proceedings of a Rhode Island

Sea Grant and New England Fishery Management Council Stock Conservation Engineering
Workshop. National Marine Fisheries Service. Narragansett, Rhode Island. 1988.

Tsunoda, Lawrence M. Observations On Board a Japanese, High-seas, Squid Gillnet Vessel in the
North Pacific Ocean, 1 July - 14 August 1986. National Marine Fisheries Service. Seattle,
Washington. 1989.

Turtles Killed By Shrimpers, Lawsuit Says. Associated Press. 1992.
United Nations General Assembly. Large-scale pelagic drift-net fishing and its impact oxn the living

marine resources of the world's oceans and seas: 46th session, second committee, agenda item 77
(e). 46th session, second committee, agenda item 77 (e). 1991.

United Nations General Assembly. Large-scale pelagic driftnet fishing and its impact on the living
marine resources of the world's oceans and seas: Resolution Adopted by the General Assembly.
Resolution Adopted by the General Assembly. United Nations General Assembly. 1990.

United Nations, Division for Ocean Affairs and the Law of the Sea, Office of Legal Affairs. The Law of
the Sea, The Regime for High Seas Fisheries: Status and Prospects. United Nations. New York.
1992.

University of Alaska, Marine Advisory Program. Alaska Marine Resource Quarterly: High Seas
Interceptions. Vol. VI, No 1. 1991.

US Fish and Wildlife Service. Proposed Rule to list Spectacled Eider as Threatened and notice of 12-
month finding for a petition to list two Alaskan eiders as endangered. Federal Register. 57 FR
19852. 1992

U3 Policy Concerning Large-Scale Pelagic Driftnets and Comments on the North Pacific Scientific
Driftnet Review Meeting Held in Sidney, B. C., Canada on June 11-14, 1991.: Submitted to the
United Nations Office of Ocean Affairs and the Law of the Sea, August 1991. 1991.

Van Marlen, B., and J. W. Valdemarsen. Report of the Working Group on Fishing Technology and Fish
Behavior. Working Group on Fishing Technology and Fish Behavior. Ancona, Italy. 1991.

Various Authors. Fishery Management Han AmendmentProposals: Bering Sea and Gulf of Alaska
Groundfish and Halibut Plans. Bering Sea and Gulf of Alaska Groundfish and Halibut Plans.
First Volume. First Edition. North Pacific Fisheries Management Council. 1990.

Vidal, J. M. C., Maria L. D. Lopez. Situacion Actual y Perspectives de Utilizacion de la Fauna de
Acompanamiento del Camaron en Mexico (in Spanish, abstract in English). Vol. 1. No. 2. Direction
General Del Institute National de la Pesca. 1981.

Wallace, J. 'West is Best' cultural plank divides state Republicans. Seattle P-I. 1992.
Warren, Brad. National industry tackles bycatch problem. National Fisherman. Vol. May 1992. 1992.

pp. 25 and 71
Watson, Leslie. Memo to Larry Nicholson: Estimates of herring bycatch in the 1988 DAP pollock

fishery adjacent to Unimak Pass. Estimates of herring bycatch in the 1988 DAP pollock fishery
adjacent to Unimak Pass. First Volume. First Edition. Alaska Department of Fish and Game.
Kodiak. 1988.

Way, Eric W. Lost Gill-Net Retrieval Experiment. Canadian Dept. of the Environment, Fisheries and
Marine, Industrial Development Branch. St. John's, Newfoundland. 1976.

Welche, Laine. Future Bycatch Headed for Food Banks? Alaska Fishermlan's Journal. August, 1992..
Williams, Greg. Exploitable Biomass Data (Faxed from Greg Williams). International Pacific Halibut

Commission. Seattle, Washington. 1990.

Current NRC Bycatch Library Holdings 71
August 12, 1992



Williams, Gregg H. Stock Assessment Document II: Section 6. Results of the 1987 IPHC Observer
Trips. Sections. Results of the 1987 IPHC Observer Trips. First Volume. First Edition.
International Pacific Halibut Commission, unknown. 1987.

Williams, Gregg H.; Cyreis C. Schmitt; Stephen H. Hoag; and Jerald D. Berger. Incidental Catch and
Mortality of Pacific Halibut, 1962-1986. International Pacific Halibut Commission. Seattle,
Washington. 1989.

Williams, Gregg H.; McCaughran, Donald A.; Hoag, Steven H.; (IPHC) and Koenenam, Timothy M.
(ADF&G). A comparison of Pacific halibut and Tanner crab catches in (1) side-entry and top-entry
crab pots and (2) side-entry crab pots with and without Tanner boards. Contract No. 81-3. North
Pacific Fishery Management Council. Anchorage, Alaska. 1981.

Wilson, W and H. J. Weeks. Policy and regulatory measures to control incidental mortality of pacific
halibut in groundfish fisheries of the North Pacific Ocean. World Fisheries Congress. 1992.

Wright, Sam. A Review of the Subject of Hooking Mortalities in Pacific Salmon (oncorhynchus). A
Report Prepared for the Salmon Research Staff of the Pacific Marine Fisheries Commission. First
Volume. First Edition. State of Washington Department of Fisheries. Olympia. 1970.

Yeh, Shean-Ya; James Sha; Michael Dahlberg; Linda Jones; Shannon Fitzgerald; Jerry Wetherall; Pat
Gould. Final Report of 1990 Observations of the Taiwanese High Seas Driftnet Fisheries in the
North Pacific Ocean. Joint Report of: Republic of China Council of Agriculture, United States
National Marine Fisheries Service, United States Fish and Wildlife Service. 1991.

Zenger Jr., Harold H. F/V Prowler Cruise Report PR-88-01 Longline survey of the Gulf of Alaska: July
6 to September 17, 1988. First Volume. First Edition. Northwest and Alaska Fisheries Center.
Auke Bay, Alaska. 1989.

Current NRC Bycatch Library Holdings 72
August 12, 1992



APPENDIX C:

ESTIMATED LANDINGS, SIZES, AND WEIGHTS OF

SELECTED SPECIES OF FINFISH FROM THE

GALVESTON BAY SYSTEM AND COASTWIDE
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Table C. I. Estimated annual landings of selected fishes (No. x 1000) + 1 SE caught by private-boat
fishermen in the Galveston Bay system (1974-1991) (Data from Campbell et al. 1991,
and TPWD unpublished data).
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Table C. I. (Cont'd. )
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Table C. I. (Cont'd. )
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Table C. I. (Cont'd. )
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Table C. I. (Cont'd. )

Species
Year

Other species
1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

All species combined8

1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Galveston

99. 5 ± 51. 5
32. 8
71. 4
75. 1

70. 9 ± 25. 9
98. 2 + 21. 3
86. 0 ± 27. 3
89. 5 ± 15. 8

68. 2
46. 2
73. 7
90. 5

118. 9
119. 6
106. 5

113. 5 ± 44. 1

2470. 6 ± 763. 4
1487. 6
2025. 0
1837. 1

1357. 8 ± 507. 6
1904. 4 ± 499. 7
947. 9 ± 155. 9

1071. 9 ± 129. 3
808. 7 + 114. 0
809. 2 ± 119. 9
685. 2 ± 88. 5

1128. 9 ± 185. 9
1054. 7 ± 152. 2
838. 6 ± 149. 0
723. 8 ± 112. 0
620. 9 ± 122. 8

Coastwide"

170. 4 ± 36. 3
86. 5

109. 8
106. 9

200. 8 ± 70. 5
200. 1 + 45. 1
133. 7 ± 27. 8
178. 4 ± 21. 0

176. 5
102. 7
141. 8
197. 8
239. 8
248. 6
207. 3

180. 1 ± 47. 1

5506. 6 ± 590. 7
3698. 9
3504. 0
3009. 9

2701. 8 ± 537. 0
3933. 5 + 776. 3
2504. 8 ± 182. 7
2645. 7 + 153. 2
2477. 3 ± 154. 6
1462. 3 + 133. 1
1727. 4 + 107. 4
2439. 2 ± 205. 3
2569. 1 ± 176. 3
2141. 8 ± 169. 9
1535. 8 ± 122. 6
1300. 6 + 136. 5

"Due to rounding of numbers, these totals may not exactly equal individual totals.
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Table C. 2. Annual mean total lengths of selected fishes (mm/fish) ± 1 SE caught by private-boat
fishermen in the Galveston Bay system and coastwide in Texas bays and passes (1983-1991).
Blank = no fish measured. No standard error = fish measured on only one survey day
(Data from Campbell et al. 1991 and TPWD unpublished data).

Species
Year

Atlantic croaker
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Black drum
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Gafftopsail catfish
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Galveston

254 ± 9
235 ± 5
230 ± 6
249 ± 6
247 + 5
247 + 6
240 ± 3
242 ± 10

454 ± 53
459 ± 27
544 + 108
443 ± 38
484 ± 99
371 + 15
378 ± 12
409 ± 37

416 ± 23
455 + 18
456 + 22
419 ± 23
499 ± 30
471 ± 16
467 ± 9
458 ± 38

Coastwide

266 ± 7
235 ± 5
234 ± 6
250 ± 7
246 ± 4
249 ± 5
251 ± 8
240 ± 1

400 -1- 29
422 ± 35
473 ± 78
412 ± 35
436 ± 27
391 ± 13
407 + 14
4 4 1 + 5

480 + 15
470 ± 23
477 +. 23
452 ± 18
498 ± 10
483 ± 8
512 ± 20
489 ± 13
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Table C. 2. (Cont'd. )

Species
Year

Red drum
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Sand seatrout
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Sheepshead
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Southern flounder
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Galveston

536 +
555 ±
567 ±
561 ±
583 ±
570 +
564 ±
597 +

281 ±
272 ±
276 ±
283 +
286 ±
299 ±
269 ±
290 ±

346 ±
354 ±
380 ±
373 ±
391 ±
401 ±
404 +
399 +

350 ±
356 ±
352 +
352 +
364 +
372 +
365 ±
377 +

22
13
19
12
16
12
6

12

4
8
4
4
2
5
4
8

4
4
7
7
4
8

10
9

5
5
7
4

12
4
5
7

Coastwide

509 ±
546 ±
548 ±
550 ±
567 +
578 ±
582 ±
598 ±

290 ±
275 +
278 ±
282 ±
283 ±
295 +
270 ±
287 +

354 +
368 ±
385 ±
371 +
382 ±
402 +
394 ±
399 ±

356 +
352 +
354 +
369 ±
358 +
367 ±
373 +
375 +

9
10
7
7
4
3
6
2

6
7
5
5
4
4
2
3

7
5

12
10
7
3
4
4

6
6
6
5
9
5
5
4
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Table C. 2. (Cont'd. )

Species
Year Galveston Coastwide

Spotted seatrout
1983-84 4 3 5 ± 8 4 0 2 + 5
1984-85 449 ±6 4 2 4 + 6
1985-86 4 3 7 ± 8 4 1 7 + 4
1986-87 4 3 0 + 6 421 ± 4
1987-88 4 3 8 ± 4 4 2 4 + 4
1988-89 4 3 3 + 3 4 2 3 + 4
1989-90 420 +5 423 ± 2
1990-91 4 2 6 ± 5 4 2 9 + 2
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Table C. 3. Annual mean weights of selected fishes (kg/fish) ± 1 SE caught by private-boat fishermen
in the Galveston Bay system and coastwide in Texas bays and passes year (1974-1991).
Blank = no fish weighed. No standard error = fish weighed on only one survey day (Data
from Campbell et al. 1991 and TPWD unpublished data).

Species
Year

Atlantic croaker
1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Black drum
1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Galveston

0
0
0
0
0
0
0
0
0

. 18

. 23

. 22

. 18

. 20

. 21

. 18

. 21

. 22
0. 18
0
0
0
0
0
0

2
0
1

. 16

. 21

. 21

. 20

. 19

. 20

. 19

. 83

. 25
4. 22
0
2
0
1
2
i
3
1
2
0
0
0

. 42

. 63

. 53

. 63

. 18

. 82

. 81

. 79

. 69

. 92

. 86

. 96

±
±
±
±
±
±
±
±
±
±
±
+
+
±
±
±

+
+
+
+
+
+
+
+
+
±
+
±
±
+
±
+

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

3.
0.
1.

10.
0.
5.

07
08
09
14
12
09
04
04
03
02
01
02
01
02
01
03

20
55
06
20
10
16

0. 22
i
0.
0.
1.
0.
1.
0.
0.
8.

67
95
32
54
57
41
14
08
66

Coastwide

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2.
1.
2.
4.
1.
1.
0.
1.
1.
1.
2.
1.
1.
1.
1.
1.

23
24
22
22
21
23
27
26
26
18
17
21
20
21
22
19

02
04
03
18
71
17
67
47
38
59
71
53
85
05
09
33

±
+
±
+
±

0.
0.
0.
0.
0.

08
04
06
14
06

± 0. 06
±
±
+
+
+
±
+
+
+
±

±
±
±
+
±
+
+
+
+
+
+
+
+
+
+
+

0.
0,
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
1.
4.
1.
1.
0.
0.
0.
0.
3.
0.
0.
0.
0.
2.

09
04
02
02
01
01
01
01
02
01

00
16
22
56
72
51
18
72
44
44
23
50
45
12
12
23
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Table C. 3. (Cont'd. )

Species
Year

Gafftopsail catfish
1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Red drum
1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Galveston

1
1
1
1
0
1
0
1
0
0
1
0
1
1
1
1

0
1
1
1
0
1
1
1
1
2
2
2
2
2
1
2

. 37

. 90

. 10

. 26

. 72

. 52

. 92

. 41

. 72

. 98

. 03

. 89

. 29

. 05

. 05

. 01

. 79

. 31

. 07

. 72

. 59

. 18

. 62

. 34

. 90

. 02

. 16

. 08

. 33

. 11

. 97

. 36

±
+
+
±
±
±
±
±
+
±
+
+
+
+
+
±

±
±
±
+
±
±
+
±
+
+

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

30
64
19
38
23
60
30
40
10
12
16
16
21
13
07
25

13
19
32
71
15
31
40
42
24
14

+ 0. 21
+
+
±
±
+

0.
0.
0.
0.
0.

14
20
14
06
13

Coastwide

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 30

. 49

. 28

. 25

. 45

. 35

. 29

. 17

. 13

. 10

. 15

. 01

. 28

. 18

. 40

. 23

±
±
±
±
±
±
+
±
±
±
+
±
+
±
+
±

1. 02 +
1
0
0
0
1
1
1
1
1
1
1
2
2
2
2

. 04

. 94

. 88

. 74

. 09

. 25

. 51

. 60

. 89

. 87

. 90

. 07

. 39

. 25

. 36

+
±
±
±
+
±
±
±
±
±
±
±
±
+
+

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

15
28
14
21
25
36
15
18
10
14
16
12
07
07
16
09

11
16
15
27
22
09
17
12
13
10
08
08
06
22
11
03
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Table C. 3. (Cont'd. )

Species
Year

Sand seatrout
1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Sheepshead
1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Galveston

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
1
0
1
1
1
1

. 30

. 36

. 36

. 30

. 20

. 24

. 27

. 25

. 25

. 23

. 25

. 25

. 26

. 30

. 21

. 27

. 68

. 91

. 88

. 79

. 91

. 73

. 87

. 89

. 77

. 82

. 01

. 95

. 09

. 18

. 21

. 18

±
±
±
±
±
±
±
±
±
±
±
±
+
±
±
±

±
+
±
±
±

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

21
12
11
16
07
09
08
05
10
02
02
01
01
01
01
02

13
25
20
14
11

± 0. 40
+
+
+
+
+
+
+
+
±
±

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

11
17
03
03
05
05
03
06
01
07

Coastwide

0
0
0
0
0
0
0
0

. 31

. 32

. 35

. 29

. 23

. 26

. 28

. 26
0. 28
0
0
0
0
0
0
0

0
0
0
0
0
0

. 23

. 24

. 25

. 25

. 29

. 22

. 26

. 72

. 89

. 76

. 78

. 78

. 71
0. 71
0
0
0
1
0
1
1
1
1

. 85

. 83

. 92

. 07

. 95

. 03

. 17

. 13

. 16

+
+
±
+
±
±
±
±
±
±
±
±
±
±
±
±

±
±
±
+
±
±
±
±
±
+
±
±
±
±
±
±

Q.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

09
11
08
08
05
04
03
03
02
02
02
01
01
01

0. 00
0.01

0. 14
0.
0.
0.
0.
0.
0.
0.

16
12
10
17
14
11
14

0. 05
0.
0.
0.
0.
0.
0.
0.

03
09
06
04
02
04
03
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Table C. 3. (Cont'd. )

Species
Year

Southern flounder
1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Spotted seatrout
1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Galveston

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

. 62

. 66

. 64

. 66

. 54

. 62

. 59

. 60

. 53

. 57

. 56

. 56

. 62

. 64

. 59

. 67

. 66

. 60

. 36

. 71

. 45

. 66

. 62

. 76

. 84

. 92

. 85

. 80

. 84

. 82

. 74

. 76

±
+
±
±
±
+
±
±
±
±
±
±
±
±
+
±

+

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

. 08

. 15

. 13

. 24

. 08

. 12

. 11

. 11

. 03

. 02

. 03

. 02

. 07

. 02

. 02

. 04

. 28
± 0. 22
+
+
+
+
±
+
±
±
±
+
+
+
±
+

0
0
0
0
0
0
0
0
0
0
0
0
0
0

. 11

. 31

. 13

. 29

. 20

. 28

. 05

. 04

. 05

. 03

. 03

. 02

. 03

. 03

Coastwide

0
0
0
0
0
0
0
0

. 65

. 64

. 66

. 60

. 61

. 65

. 61

. 61

±
±
+
+
+
±
±
+

0. 57 ±
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

. 56

. 56

. 64

. 59

. 62

. 64

. 66

. 44

. 49

. 48

. 49

. 47

. 50

. 51

. 56

. 68

. 74

. 72

. 75

. 77

. 76

. 76

. 78

+
+
+
+
+
±
±

±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±

0
0
0
0
0
0
0
0

. 05

. 09

. 09

. 12

. 06

. 05

. 06

. 04
0. 03
0
0
0
0
0

. 03

. 03

. 03

. 04

. 02
0. 03
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

. 02

. 10

. 17

. 12

. 14

. 07

. 10

. 05

. 06

. 03

. 10

. 02

. 02

. 03

. 02

. 02

. 01
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Table C. 3. (Cont'd. )

Species
Year Galveston Coastwide

All species combined"
1 r\" 7 A *7 £1974-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

41
46
43
76
28
61
51
58
72
50
66
55
70
61
55
30

+
+
±
+
±
±
±
±
±
±
±
±
±
±
±
±

0
0
0
4
0
1
0
0
0
0
0
0
0
0
0
0

. 52

. 56

. 72

. 54

. 17

. 46

. 25

. 45

. 06

. 05

. 14

. 05

. 09

. 05

. 04

. 69

0.
0.
0.
0.
0.
0.

51
57
54
68
52
55

0. 54
0.
0.
0.
0.
0.
0.
0.
0.
1.

61
70
84
74
75
77
78
80
12

±
±
±
+
±
+
±
+
+
±
±
+
±
±
+
±

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

18
38
40
35
28
27
09
14
05
13
09
11
06
10
15
14

Includes "other" species.
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Table C. 4. Percent composition of "other" species caught by private-boat fishermen in Texas bays
and passes by bay system (1989-1991). Values represent percentages of the observed
coastwide total of "other" species. Data from Campbell et al. 1991.

Common name Scientific name
Galveston

Bay Coastwide

Alligator gar
Almaco Jack
Atlantic cutlassfish
Atlantic sharpnose shark
Atlantic spadefish
Atlantic stingray
Bighead searobin
Black Bullhead
Black crappie
Blacktip shark
Blue catfish
Blue runner
Bluefish
Bluegill
Bluntnose jack
Bonnethead
Bony fish class
Bull shark
Channel catfish
Cobia
Crevalle jack
Drum sp.
Finetooth shark
Flathead catfish
Florida pompano
Freshwater drum
Gag
Gray snapper
Gray triggerfish
Great hammerhead
Gulf flounder
Gulf kingfish
Gulf menhaden
Gulf toadfish
Hardhead catfish
Honeycomb moray
Inshore lizardfish

Lepisosteus spatula
Seriola rivoliana
Trichiurm lepturus
Rhizoprionodon terraenovae
Cheatodipterus faber 0. 11
Dasyatis sabina 0. 11
Prionotus tribulus
Ameiurus melas
Pomoxis nigromaculatus
Carcharhinus limbatus 0. 04
Jctalurus furcatus 17. 17
Caranx crysos
Pomatomus saltatrix 0. 04
Lepomis macrochirus
Hemicaranx amblyrhynchus
Sphyrna tiburo
Class Osteichthyes
Carcharhinus leucas
Ictalurus punctatus 2. 82
Rachycentron canadurn 0. 04
Caranx hippos 0. 15
Family Sciaenidae
Carcharhinus isodon
Pylodictis olivaris 0. 07
Trachinotus carolinus
Aplodinotus grunniens 0. 15
Myeteroperca microlepis
Lutjanus griseus
Balistes capriscus
Sphyrna mokarran
Paralichthys albigutta
Menticirrhus littoralis 0. 11
Brevortia patronus
Opsanus beta
Ariusfelis 1. 80
Gymnothorax saxicola
Sy nodus foetens 0. 04

0. 29
0. 07
0. 22
3. 89
0. 29
0. 70
0. 04
0. 11
0. 07
1. 87

21. 97
0. 04
0. 18
1. 06
0. 22
2. 86
0. 04
0. 40
3. 82
0. 11
0. 77
0. 11
0. 04
0. 07
0. 26
0. 29
0. 07
0. 07
0. 48
0. 15
2. 02
1. 39
1. 98
0. 04

12. 03
0. 04
0. 04
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Table C. 4. (Cont'd. )

Common name Scientific name
Galveston

Bay Coastwide

King mackerel
Ladyfish
Lane snapper
Largemouth bass
Lefteye flounders sp.
Lookdown
Pigfish
Pinfish
Red snapper
Redear sunfish
Requiem sharks sp.
Scalloped hammerhead
Scamp
Shrimp eel
Silver perch
Silver seatrout
Smooth puffer
Southern kingfish
Southern stingray
Spanish mackerel
Spinner shark
Spotted gar
Stingray sp.
Striped bass
Striped mullet
Stripped Burrfish
Tripletail
Warmouth
White bass
White crappie
Yellow Bullhead

Scomberomorus cavalla 0. 04
Elops saurus 0. 04
Lutjanus synagris
Micropterus salmoides
Family Buthidae
Selene vomer
Orthopristis chrysoptera 1. 65
Lagodon rhomboides 0. 62
Lutjanus campechanus
Lepomis microlophus
Family Carcharhinidae
Sphyrna lewini
Mycteroperca phenax
Ophichthus gomesi 0. 04
Bairdella chrysoura 0. 29
Cynoscion nothus 0. 15
Lagocephalus laevigatus
Mentidrrhus amencanus 5. 06
Dasyatis americana
Scomberomorus maculatus 2. 24
Carcharhinus brevipinna
Lepisosteus oculatus
Family Dasyatidae
Morone saxatilis 0. 15
Mugil cephalus
Chilomycterus schoepfl
Lobotes surenamensis
Lepomis gulosus
Morone chrysops 0. 15
Pomoxis annularis
Ameiurus natalis

0. 95
1. 61
0. 18
1. 03
0. 04
0. 07
4. 66
2. 79
0. 95
1. 72
0. 29
0. 18
0. 04
0. 04
1. 21
0. 92
0. 04

12. 84
0. 04
4. 92
0. 26
0. 07
0. 04
0. 15
5. 14
0. 04
0. 15
0. 18
0. 15
1. 03
0. 15
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APPENDIX D:

SUMMARY OF NATIONAL MARINE FISHERIES SERVICE

MARINE RECREATIONAL FISHERY STATISTICS

SURVEY DATA FOR THE GALVESTON BAY SYSTEM BY

YEAR AND MODE OF FISHING
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Table D. I Number of fishes landed, released alive, released dead or otherwise discarded by
recreational fishermen summed by year and fishing mode. Data from the NMFS
MRFS (1979-1985).

Species Landed Released Alive Released Dead Other

1979 - SPORT-BOAT

unidentified fish
requiem sharks
Atlantic Sharpnose shark
Unidentified sharks
Hammerhead sharks
bonnethead shark
spiny dogfish shark
stingrays
southern stingray
Atlantic stingray
gars
ladyfish
conger eels
snake eels
menhaden, gulf
shad, gizzard
freshwater catfishes
catfish, gafftopsail
catfish, sea
toadfish, gulf
toadfish, leopard
needlefish
needlefish, Atlantic
searobin, bighead
graysby
pompano, African
jack, crevalle
bumper, Atlantic
pompano, Florida
snapper, red
grunts
porgies
pinfish
sheepshead
drums
seatrout, spotted
seatrout, sand
perch, silver
croaker, blue
spot
drum, banded

2
.

1

.

.

.

.

.

.

1

.

10
21

1

4

2
33
16

12
66
14

276
250

6

3
1

72
2
.
2
6
2
2

23
2
1
1

16
3
2

1

26
791

3
1
5
3
1
2
5
5
1
.

13

3
15

121
11

132
190
82
2
4

5

,

t

3

.

.

5
59

1

.

9
1

,

14
.

.

t

t

t

.

.

.

,

.

.

25
8
3
.

.

.

3
8

171
60

8
.

6
1
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Species Landed Released Alive Released Dead Other

1979 - SPORT-BOAT (Con't)

kingfish
kingfish, southern
kingfish, gulf
croaker, Atlantic
drum, black
drum, red
chub, bermuda
spadefish, Atlantic
mullet, striped
cutlassfish, Atlantic
tuna, yellowfin
mackerel, king
mackerel, Spanish
flounders
left-eye flounder
flounder, summer
flounder, gulf
flounder, southern
triggerfish, gray
black durgon
puffers

4
61
16

293
75

108
1
2

1
.
.
.

33
28

1
2

175

.

32
15
33

420
57

206

6
5
6

30
.
3

22
4

17
6
2
2

.

.

.

2
.

7

.

.

.

.

.

.

.

5
6
2

89
1

41
.

,

1
2

32
8
.

.

14

1979 -SHORE

Atlantic Sharpnose shark
Unidentified shark
Hammerhead shark
Bonnethead shark
Unidentified sting-ray
ladyfish
unidentified fish
American eel
snake eels
menhaden, gulf
sea catfishes
catfish, gafftopsail
catfish, sea
toadfish, leopard
needlefish, Atlantic
killifishes
ribbonfishes

.
t

.

.

1

.

1
2
2
4

1
.

•

1

1
5
9

4
.

65
15

378
1
.

.

2

1
2

1

1
84

11

3

1
.

13
1
,

10

1
44

50
2

94



Species Landed Released Alive Released Dead Other

1979 - SHORE (Con't)

perches
bluefish
jacks
jack
jack, yellow
jack, crevalle
jack, horse eye
pompano, Florida
snapper, red
grunts
pinfish
sheepshead
drums
seatrout, spotted
seatrout, silver
seatrout, sand
perch, silver
spot
kingfish
kingfish, southern
kingfish, gulf
croaker, Atlantic
drum, black
drum, red
spadefish, Atlantic
mullet, striped
cutlassfish, Atlantic
mackerels & tunas
mackerel, Spanish
flounders
left-eye flounder
flounder, gulf
flounder, southern
puffer, least

.
8
2
.

1

1
2

9
11
24

2
20
2

25
14
3

19
60
65
27
6

104

.

4
3
3
1

45
1

2
95
2
1
2
3
3

16
3

18
7

1

16
5
.

27
48
20

187
10
13
2

16

1
i*

4

2
10

.
1
.
.
.
.

.

.

.

3
.

.

.

5

20
t

.

.

.

.

28

.

.

4
10
3
2

23
.

22
25
16
29

151

1
2
2
1
„

2
.

1980 - SPORT-BOAT

unidentified fish
Atlantic sharpnose shark
Unidentified shark
bonnethead shark

,

.

4

26
1
3

17

.

•

2
t
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Species Landed Released Alive Released Dead Other

1980 - SPORT-BOAT (Con't)

dogfish sharks
spiny dogfish shark
Atlantic stingray
ladyfish
sea catfishes
catfish, gafftopsail
catfish, sea
toadfish, gulf
killifishes
killifish
warmouth
perches
bluefish
jack, yellow
tomtate
grunt, French
pigfish
pinfish
sheepshead
drums
seatrout, spotted
seatrout, silver
seatrout, sand
perch, silver
kingfish
kingfish, southern
kingfish, gulf
kingfish, northern
croaker, Atlantic
drum, black
drum, red
spadefish, Atlantic
cherubfish
mullets
mullet, striped
bonito, Atlantic
mackerel, king
mackerel, Spanish
flounders
flounder, gulf
flounder, southern
flounder, three-eye

.
1
1

31
5

.

2
1

1
1

29
74
4

146
2

455
4
1

54
44
20

236
61
19
16

.

.

.

5
9
4

64
1

2
5
6
1

17
49

550
1

24
42

1
.

18

54
61
72

2
76

180
3
8

18
12

.

314
66

122
2
9
3
3
1
1
9

1

.

.

.

.
2

61

,

.

.

.

.

1
.

.

.

.

.

2

m

.

.

.

.
1
.

,

.

7

36

.

.

.

.

5
3
.

110

26
.
.

12

56
2

7

,

16
1

.

13
.

.

3
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Species Landed Released Alive Released Dead Other

1980 -CHARTER

catfish, sea
pinflsh
seatrout, sand
perch, silver
croaker, Atlantic

.

.
4
.

38

4
6
1

5

.

.

1
1

1980 -SHORE

Unidentified fish
trouts
sea catfishes
catfish, gafftopsail
catfish, sea
toadfishes
toadfish, gulf
killifish
jack
jack, horse eye
pinfish
sheepshead
drums
seatrout, spotted
seatrout, sand
perch, silver
kingfish, southern
kingfish, gulf
croaker, Atlantic
drum, black
drum, red
mullet, striped
mackerel, Spanish
flounder, gulf
flounder, southern

2

.

.
8
1
1
9

27
1

17
47
6
3
.

1
1

21

10
.

5
16

235
1
1

1
2

34
2

13
,

3
1
3

23
29

1
13

.

.

4

.

.

5

,

10

3
.

6

.

6

2
.

,

.

.

9
9

32

10

1981 - SPORT-BOAT

unidentified fish
Atlantic stingray
catfish, blue
catfish, channel

2
1

11
5

•
.
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Species Landed Released Alive Released Dead Other

1981 - SPORT-BOAT (Con't)

catfish, gafftopsail
catfish, sea
toadfish, gulf
jack, horse eye
mojarra, yellowfin
pigfish
pinfish
sheepshead
seatrout, spotted
seatrout, sand
perch, silver
kingfish, southern
kingfish, gulf
croaker, Atlantic
drum, black
drum, red
spadefish, Atlantic
mullet, striped
tang, blue
flounders
flounder, southern

2
1

.

7
53
4

8
30
46
12
14

1

1

2

516
4
3
2

21
1
1

65

10

29
43

118

1

5

.

.

.

.

.

.

.

.
2
.

.

.

.

.

.

t

.

i
54
72
4

5
55

1

1981 -SHORE

ladyfish
catfish, gafftopsail
catfish, sea
pigfish
pinfish
sheepshead
drums
seatrout, spotted
kingfish, southern
kingfish, gulf
croaker, Atlantic
drum, black
drum, red
flounder, gulf
flounder, southern

4

101
1

15
1

4

15
114

3
10

2

1
33
10

1
1

.

.

.

.

•

1

1

18
45

1982 -SHORE

catfish, sea
pigfish

15 4
1 •
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Species Landed Released Alive Released Dead Other

1982 - SHORE (Con't)

sheepshead
kingfish
kingfish, gulf
croaker, Atlantic

3
4
3
1

.

.

.
1

.

.
•

.

1983 -SHORE

catfish, gafftopsail
sheepshead
croaker, Atlantic
drum, red

1
1
4
1

1

12

1

. .

1984 -SHORE

Unidentified shark
catfish, blue
catfish, channel
catfish, blue
catfish, gafftopsail
catfish, sea
unidentified fish
toadfish, gulf
grouper, Nassau
bluefish
cobia
snapper, red
snapper, lane
pigfish
pinfish
sheepshead
drums
seatrout, spotted
seatrout, sand
spot
kingfish, southern
croaker, Atlantic
drum, black
drum, red
mackerel, chub
mackerel, Spanish
flounder, southern
triggerfishes & filefishes

4

2

21

5
1

49
5

6
.

3
2
1
4

38
9

248

2
18
12

12
.

3
2
9
1

.

1
.

12
3
.

9

1

93
3

12
3
.

6
1
7

1

.

7
6
.

.

.

10
.

.

.

1
1

6
3
1

6
17

1
2

99



Species Landed Released Alive Released Dead Other

1985 - SPORT-BOAT

unidentified fish
unidentified shark
stingrays
southern stingray
catfish, blue
catfish, gafftopsail
saltwater catfish
catfish, sea
pigfish
sheepshead
seatrout, spotted
seatrout, sand
kingfish, southern
croaker, Atlantic
drum, black
drum, red
flounder, southern

4
.

.

.

.

1

2
.

7
34
21

2
53
7

10
50

3
1
1
2
2
4

143
5

12
60
36
2

191
13
89
13

f

.

.

.

t

139
.

.

.

(

.

.

.

.

2
3
.

2

2

1985 - SHORE

unidentified fish
catfish, sea
toadfish, gulf
pigfish
pinfish
sheepshead
drums
seatrout, spotted
seatrout, sand
kingfish, southern
croaker, Atlantic
drum, black
drum, red
spadefish, Atlantic
mackerels & tunas
flounder, southern

1
1

.

.

8
1
4

62
2

87
4

1

12

3
165

1
62
26

1
.

3
8
.

68
2

28

1
4

57
.

2

4

17
2
,

.

6

100
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