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Red Snapper Discards in Texas Coastal Waters—a
Fishery Dependent Onboard Survey of Recreational
Headboat Discards and Landings

Barbara A. DORF

lixas Pavks & Wildlife, Coastal Fisheries Division
702 Navigation Circle, Rockport, Texas 78382-2779, USA

Abstracr—Quantity and characreristics of red snapper Lutjanus campechanus recrearional
headboar discards and landings from three Texas ports (Galvesion, Porr Aransas, and Port
Isabel) were determined in a fishery dependent study using NMFES-trained onboard observers
during August and September 1999, Mean fishing depth during 54 wrips (199 sers) was 40.2
m (range, 13.4-95.4 m) with 36.5% of reels sampled. Red snapper less than the 1999 federal
minimum size of 450-mm (18-in) total length made up 93.4% of the 3.863 snapper col-
lected. Those less than the Texas state minintum size of 375 mm (15 in) made up 64.0% of the
catch. When brought on board. 70.2% of snapper appeared normal and 26.1% had protrud-
ing stomachs. Of the discarded red snapper, 60.6% were released alive and swam down,
22.8% swam erratically, 15.2% floated, and 1.4% were discarded dead. Fish released cither
dead or floating were caughr at greater depths than fish that swam down or erratically. Galveston
had the largest discard-danding ratio (211:1) and smallest mean fish size (0.7 kg, 343 mm). Port
Aransas had the lowest discard:landing radio (5.2:1) and largest mean fish size (0.9 kg. 587
mm}.

Introduction Onc area of concern was monitoring the number

and length frequency of discards. Another was the ac-

Red snapper Lutjanis canpechanus is one of the most  curate estimation of discard mortality rates, particularly
economically important species in the Gulf of Mexico  in relation to depth of caprure. In 1999, the NMFS
recf-fish fishery. In order to manage this widely used responded to the 1997 peer review and presented a
resource. the Gulf of Mexico Fishery ]\/{anggcnmn[ research pl;m for red snapper in the Gulf of Mexico.
Council implemented a Reef Fish Fishery Management  The plan addressed all phases of the reef-fish fishery,
Plan in 1984 to rebuild declining reef fish stocks  including the directed commercial fishery. recreational
(GMFMC 1981). Recent management measures have charter boats, and headboats (MRAG Americas, Inc.
been publicly controversial, particularly regarding  1999). Onboard observers were suggested as the best
bvcarch in the shrimp fishery, accuracy of stock assess- — way to estimate discard. To estimate discard morrality
ments. and possible underreporting and inaccuracy of  rates, a “sink or swim” approach was suggested in which
commercial and recreational carches. As a result, an in-  onboard observers would note the short-term fate of
dependent scientific assessment of red snapper status in - discarded red snapper: whether or not the fish swam
the Gulf of Mexico, as well as a peer review of all Na- down out of sight. Another suggested method to deter-
tional Marine Fisheries Service (NMES) srock assess-  mine mortality rate involved releasing snapper into cages,
ments and fisheries statistics, was completed in 1997  then lowering them to deprh. This method has been
(MRAG Americas, Inc. 1997). Although supportive of  used previously, although at relarively shallow deprhs
the scientific evaluations, data limirations were noted,  (Girschlag and Renaud 1994; Render and Wilson
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Discard of red snapper caughtin the recreational
headboat fishery is usually due ro carch during a sea-
sonal closure while fishing for other species, smaller
than minimum size, or number in oxcess of Jegal bag
lmits, The amount and characteristics of this recre-
ational bycatch are poorly documenred, as is its con-
tribution o bycarch mortaliry in the Gulf of Mexico.
Red snapper from Texas headboats account for §0%
of Vexas recreational red snapper landings, 85% of
Gulf of Mexico headboat red snapper landings, and
25% of gulfwide recreational red snapper landings
(Schirripa and Legault 1999} Awareness of the quan-
rity and characteristics of recreational discards from
this important sector of the red snapper fishery can
promote the development of improved stock assess-
mernc and management strategies for the Gulf of
Mexico.

The goat of chis studv was to determine the quan-
tity, characteristics, and fate of red snapper from the
directed recreational headboar fishery along the Texas
coast from a depth stratified perspective. Specific ob-
jectives included placing NMFS trained abservers on
board recreational headboats from three Texas ports
(Galveston, Port Aransas, and Pore Isabel) to deter-
mine the (1) length, weight. and condition of all snap-
per brought on board: and (2) condition and short-

term fate of all snapper discards.

Methods

Headboats were based in one of three Texas pors:
Galveston, Port Aransas. and Port Tsabel. Sampling
occurred during the months of August and Septem-
ber 1999. Prior to closure of the red snapper fishery
in federal waters at the end of August, sampling oc-
curred in federal and state waters, continuing solely in
state waters during Scptember. Data were collected
following protocols described in MRAG Americas,
Inc. (1999), FC.1 Reef fish fishery observer program,
and Girschlag and Renaud (1994} Methodology
closely followed already existing NMES methods to
assure data comparibilitv. Either one or two NMES-

ained observers werSEDAR-RD18d all available
Licadboat trips deparong from cach of the three ports.

All red snapper were measured to the nearest
millimerer, total Jength, and the nearest 10 grams,
whole weight. Catch perunit effort {CPUE) was cal-

culated as
(Fish caught - Set hours 'y Reels sampled ™

When snapper were brought on board, their con-
dirion was noted as live wich normal appearance, stom-
ach protruding, eves protruding, combination of stom-
ach and eyes protruding, or dead. Hooking location
was recorded as the maxilla, gill, esophagus, or other.
For discarded snapper, as the hook was removed, it
was noted if the swim bladder Lad been puncrured.
After snapper were discarded, their short-erm fate
was observed as long as possible and recorded as live
and swimming down below the surface. erratic swim-
ming near the swiace, tloating at the surface, or dead.

Because there were often more reels on a headboat
than could be sampled effecdvely by one or two ob-
servers, cach boar was divided into sections as neces-
sary. A trip-specific rap dom number table was used ro
determine which boat section to sample during a set.
Results represent all recls sampled. Reels were cither

manual (73% of all reels) or electric {Port Aransas only).

Results

Forty-eight trips were made aboard four recreational
headboats from three Texas fishing ports (Galveston,
Port Aransas. and Port Isabel) during Auguse 1999.
Six trips were made aboard one recreational headboat
(Port Isabel) during September 1999 (Table 1). Data
were collected during 32 d and 2 nights of observa-
tions. One hundred ninety-nine sers (170 in August
and 29 in September) were sampled a the locations
shown in Figure 1.

Warer depth averaged 40.2 m {20.7 SD) and
ranged from 13.4 to 95.4 m (Figure 2). Mean water
depth was significantly different berween ports in

August (F = 220132, n = 169, df =2, p < 0.0001)

TasLe 1. Number of trips and sets sampled from Texas recreational headboats in August and September 1999 by

fishing port.
Port Isabel Port Isabel
Total Galveston Port Aransas {Aug) {Sept)
Trips 54 20 13 15 6
Sets 199 74 50 46 29
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FiGuRe 1. Location of Texas recreational headboat sets in August and Seprember 1999,

with the greatest mean depth from Port Aransas (66.0
m. 14.7 $D). Fishing depth was shallowest in
Galveston (mean 24.8 m, 6.3 SD). with intermediate
August values from Port Isabel (mean 48.6 m, 11.9
SD}. In Seprember, the only samples collected were in
state waters from Porr Isabel (mean 21.5 m, 3.1 SD).

Number of reels sampled per set averaged 9.8
(2.5 SD). with a range of 1-22 reels (36.5% of all
reels in use {29.7% SDJ). Fishing dme per set varied
from 0.2 to 4 h with a mean of 0.9 h (0.6 SD). Sers
ook place over rock bottom (55.6%), mud (14.8%).
and coral (1.0%), often adjacent to hydrocarbon pro-
duction platforms and over submerged structures such

as \NYCCI(S.

A total of 3,803 red snapper were caught on
hook and line during the study period. Of these, 3,828
were measured and ranged from 105-mm to 908-
mm (4-36-in) woral length (TL) (lable 2). Mean to-
tal length was significantly different berween ports in
August (F=139.308, n = 2,925, df = 2, p < 0.0001).
Overall, snapper 350-375-mm (14-15-in} TL com-
prised the largest proportion (18.19) of individuals.
although Port Aransas bad their largest proportion of
snapper (22.8%) in the 375-400-mm (15-16-in)
TL size (Table 2).

Red snapper less than 450-mm (18-in, federal
minimum size at the time of this study) TL made up
93.4% of snapper caught. Those less than 400 mm
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{16 in. current federal minimum size) made up 78.1%
of snapper caught. Snapper less than 375 mm (15 in,
current state minimum size) constituted 64.0% of
fish collected (Table 2). Port Isabel had the greatest
proportion of snapper larger than 425 mm (17+
inches) in August samples, although Port Aransas had
the largest proportion of 375-mm to less than 425-
mm (15-in to less than 17-in) snapper (Table 3). There
was no significant statistical relationship berween
depth and roral length of snapper caught in this sur-
vey for any port or all ports combined (3 = 0.092).
Hooking location was determined for 3,849
snapper: 91.8% were hooked in the maxilla, 6.2%
in the csophagus, 0.8% in the gill, and 1.3% in
some other area of the body. Condition when brought
on board was determined for 3,844 snapper: 70.2%
were normal in appearance, 26.1% had their stom-
ach protruding from their mouths, 2.8% had pro-

truding eves, 0.6% had both eyes and stomach pro-
truding, and 0.3% were brought on board dead.
There were significant differences in mean depth
berween conditions (F = 109.056, » = 3,840, df =
4, p < 0.0001), although there was no clear trend
evidenr (Figure 3; Table 4). Percent of snapper
broughrt to the surface with stomach protrusion was
variable with depth and port, possibly a reflection of
variable fish retrieval rates {manual versus electric
reels) by headboar fishers.

When snapper were discarded, 62.8% were re-
leased by removing the hook without puncturing the
swim bladder. The swim bladder was puncrured along
with hook removal for 36.2% of released snapper.
Discard fate was determined for 3,851 fish (12.9%
of the carch was kept and landed). Of those that were
discarded. 60.6% were released alive and swam down,
22.8% swam erratically, 15.2% floated, and 1.4%
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Tauis 5. Percentage of red snapper measured grearer thas equal 1o 450+, 425-, 4BEDARREROIB (18-, 17-, 16-, and

15-in) total lenedh caught during Texas recreational headboas sers in August and Seprember 1999,

Toral length

Port Aransas Port [sabel Port sabel

(mim) Summary Galveston %o G (Aug} % {Sept) %
450+ 6.6 1.1 9.8 15.8 2.9
4254 12.2 3.7 17.7 22.9 9.0
400+ 219 1.9 329 30.7 18.1
375+ 36.0 26.4 55.7 42.3 26.4

N 3,828 1.274 784 8§70 900

were discarded dead (Figure 4). There were signifi-
cant diflcrences in mean depth berween discard fares
(F = 066,594, 7 = 3353, df = 3, p < 0.0001). Fish
released cither dead or floating were caught at greacer
depths than fish that swam down or swam erratically
on relcase (Figure 5; Table 5).

There were no significant differences in mean
rotal length berween discard fates, excluding those
kept and landed (F = 1.361, # = 3.324, df = 3, p =
1.2527). The only clear trend was thac all discard
fates had similar total length distributions except for
fish greater than 450 mm, which were legally kept
(Table 6; Figure 6).

Snapper landings from Port Isabel in September
reflected the smaller minimum size requirement for

snapper mught in Texas rerrivorial waters (380 mm,

15 in) rather than the 430-mm {18-in) federal mini-
mum size. As a result, Porr Isabel kepra larger propor-
tion of fish than other Jocations (Table 6).

Overall, 87.1% of the red snapper carch was dis-
carded (Table 7). By weight. discarded snapper made
up 75.2% of the catch (Table 8). Galveston had the
largest discard:landing ratio (211:1), the smallest mean
weight per fish sampled (0.7 kg, 0.3 S, and the
smallest mean fish towal length (343 mm, 47.3 SD;
13.5 in, 1.9 SD; Table 9). Pore Aransas had the lowest
discard:landing ratio (5.2:1) along with the largest
weight per fish (0.9 ke, 0.7 SI)) and toual length per
fish (387 num. 62.7 SID; 15.3 in, 2.5 SD).

Mean CPUFE for red snapper was 2.8 fish per

angler-hour (2,19 SD). There were no significant dif-

ferences in CPUE beoween ports (p > 0.0258).

Normal
- i 1
= 1 Stomach
D Eyes
Eyes & Stomach
- Dead
N = 3,844
0 200 400 600 800 1000 1200
Count

FicUre 3. Depth and condition {when brought on board) of red snapper caught and measured during Texas

recreational headboar sers in August and Seprember.
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Teoi1 4. Mean depth (m) and frequency for condition (when brought on board ) SERAR2A{RDA geasured during
Texas recreational headboat sets in August and Seprember 1999.

Mean depth (m) [% of cach]

Summary Galveston Porr Aransas Pore Isabel Port Isabel
Condirion (= 3.844) (= 1.300) (2 = 781) Aug (=872 Sept (n = 901)
Normal 33.8 {76.2] 22.4 {711 64.0 164.04 22.4 197.14
Stomach provuding  43.1 [26.1] 26.9 [28.5] 59.8 [25.3 29.1 {2.8]
Fres protruding 61.8 [2.8] - 65.7 [9.3] 25.6 T0.1
Ives and stomach 58.3 10.6) 34.7 [0.1] 71.3 0.6} -
Dead 57.3 10.3] 27.4 10.3] 75.6 [0.8] -
Discussion Snapper collected in this study representa greater

size range than those of most previous work. reflect-
Previous discard mortality studies have been carried  ing size distribution differences among locadons along

out in waters shallower than those commonly fished  the Texas Gulf coast. In the surface release study by
by Texas headboats (up to 95 m). Render and Wilson Girschlagand Renaud (1994, southeast of Galveston,
(1994) carried out their study on a Louisiana gas pro- Texas, 91% of their snapper were less than 300-mm

duction platform in 21 m of warer. Surface release  FL (324-mm T1; Darrack 1986). For their cage stud-
studics by Gitschlag and Renaud (1994) used fish  ies. tested snapper were less than or cqual w0 430-mm
collected at 21-40-m deprhs. Although these depths  FL {463-mm TL), with 35% of their snapper less
are representative of the eastern Texas coast. they are than 300-mm FL (324-mm TL), similar to the present

less representative of central and southern coastal spap- study where 32.4% of Galveston snapper were un-
per fishing areas presented in this study. der 325-mm TL. Mortality tests by Render and Wil-

Dead
1.4% Floating
i 15.2%

Swim Down

Erratic Swimming
60.6%

22.8%

Figure 4. Fate of red snapper caught and measured during Texas recreational headboat sets in August and Seprem-

ber 1999,
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Fiourr 3. Depth and fate of red snapper caught and measured during Texas recreational headboar sets in Augustand

September.

son {1996) were conducted south nf Cameron, Loui-
388-mm TL). [n
the present study, Port Aransas ;md Porc Isabel (An-

stana on fish less than 360-mm FL

cust) snapper greater than or cqual 1o 375+ mm TL
accounted for 35.7% and 42.3% of the cawch, re-
spectively.

Based on a cage study of snapper collected dur-
ing three single day headboat wips, Gitschlag and
Renaud (1994) found chat 33% of snapper were
brought on board with everted stomachs, with 51%
showing some sign of capture-related stress. These re-
sulrs are similar to results presented from the present
study. For their surface release study, stomach protru-
sion from the mouth was noted in 1% of fish col-
lected ar 21-24-m depth, 56% atr 27 and
59% at 37-40-m depths. They also found that higher
proportions of snapper swam down (99% at 21-24

~30-m,

m. 90% at 27-30 m, and 56% at 37-40 m) rthan
reported for the present study. Researchers, rather chan
headboat patrons, caught snapper in their study, and
onboard handling procedures and fish retrieval rates
(raanual versas electric reels) may account for differ-
ences in swim down proportion on release. Render
and Wilson (1996) noted a general trend of increas-
ing mortality due to physiological stress of unvented
snapper collected at depths up to 56 m. As in the
present study where there was no significant differ-
ence in discard fate with size, Girschlag and Renaud
{1994)

related ro size.

found that survival of caged fish was also un-

It is likely that large proportions of the snapper
that were brought on board showing signs of physt-
ological stress, or floated or swam erratically on release,
died or were subjecr to predation soon after release. In

TasLe 5. Mean depth (m) and frequency for discard fate of red snapper measured during Texas recreational

headboat sets in August and September 1999,

Mean depth (m) {96 of catch]

Summary Galveston Port Aransas Port Isabel Port Isabel
Discard fate (n = 3,353) {(n = 1,298) (3 = 659) Aug (#=731) Sept (n = 669)
Swim down 34.3 [60.6] 23.3 {57.9] 59.0 [72.8] 47.2 [33.91 22.1 {83.0}
Erratic swimming 34 8 [22.8] 24.1 [30.0] 60.8 {5.2] 49.4 [37.8] 23.0 [9.7]
Hoating 46.3 [15.2] 24.4 110.6] 72.4 {20.3] /1‘) 9 126.0] 23.1 {7.3]
Dead 47.9 {1.4] 26.1 {1.5] 73.0 (1.7] 3 12.3) -
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Vaple 6. Mean toral leng

headboar sers in August and Seprember 1999.

th {mm) and frequency for discar

d fare of red snapper mSERARIARR1B-xas recreational

Mean rotal lengeh (mm) [% of catch]

Summary Calveston Port Aransas Porr Isabel Port Isabel
Discard tate = 3.828; (= 1.274) (n = 784) Aug (= 870 ) Septin = 900}
Swim down 343 152.61 342 1877} 374 161.1} 351 128.4] 316 [61.
Erratic swimming 344 [19.8) 345 130.0] 366 [4.5] 349 {31 305 {7.2 J
Floating 348 [13.2} 339 [10.4] 364 [17.0] 352 121 314 [5.41
Dead 339 [1.2] 330 {1.5] 350 [1.4] 342 [2.0] -
Repr 459 [12.9] 478 10.5] 468 [16.1] 518 [15.3] 419 [25.4]
addition. some of the snapper that swam down on  for the Gulf of Mexico recreational fishery. Their

release probably died larer as a result of gas bladder
rupture or other physiological damage. as summarized
in Render and Wilson (1996).
of this study to draw this conclusion. as no specific

It is beyond the scope

dara were available on the long-term farte of the re-
leased snapper. 1o addition, survival rates from forced
submergence cage studies must be interpreted care-
fully when compared to rares derived from surface
release studies. Cage studies eliminate predation risk
and, by forcing submergence, may enhance the sur-
vival of fish rthat would have otherwise remained at
the surface either floating or swimming erratically.
CPUE from the present study was higher than
Al values reported in Schisripa and Legaule (1999)

CPUFE measure and Texas recreational harvest esti-
mates are derived exclusively from the Marine Recre-
ational Fishery Statistics Survey (MRFSS) and Texas
Parks and Wildlife (TPWD) Harvest Survey dara.
Fowever, headboar sampling was discontinued by
the MRESS in 1985. and TPWD does not sample
headboat landings. The Texas coast and the greater
depths (up to 95 m) where recreational snapper fish-
ing occurs there are currently underrepresented in
management data collection effores. The NMES
Headboar Survey, begun in 1985, includes Gulf of
Mexico ports and estimates headboar landings but
not discards. Currently, there is no direct measure of
discards included in red snapper stock assessment.

1400
. Kept
1200 -
1 Dead
1000 -
' D Floating
= 800 - - . .
g Erratic swimming
600 -
Swim Down
400
200
01 —

200

300
Total Length (mm)

400

Ficurs 6. Size and fate of red snapper caught and measured during Texas recreational headboat sets in August and

Seprember.
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T asie 7. Discards and landings (numbers) of red snapper measured trom Texas SERAMAARRA8hoat sets in August

and September 1999 by fishing port.

Port Port 1sabel Port Isabel
Summary Galveston Aransas {Aug) {Sepu)
Discards 3,324 1.268 658 730 668
Landings 494 6 126 133 229
Totad 3,818 1,274 784 863 §97
L 6.7:1 211.3:1 5.2:1 5.9:1 2.9:1

Tasir 8. Discards and landings (whole weight, kgj of red snapper measured from Texas recreational headboat sets

in August and Seprember 1999 by fishing port. Number in parentheses is the mean weight per fish sampled.

Port Port Tsabel Port Isabel

Summary Galveston Aransas {Aug) {Sept)
Discards 2,259 (0.68) 879 (0.69) 525 (0.80) S11 {0.69) 344 (0.51)
Landings 746 (1.51) 10 (1.69) 207 (1.64) 275 (2.07) 254 (1.11)
Toral 3,005 (0.79) 889 (0.70) 732 (0.93) 786 (0.90) 598 (0.673

Var 9. Discards and landings fmean total length, mm) of red snapper measured from Texas recreational headboart

sers in August and September 1999 by fishing port. Number in parentheses is the standard deviation of rotal length.

Port Port 1sabel Port Isabel

Summary Salveston Aransas (Aug) (Sept)
Discards 344 (48.4) 342 (46.5) 371 {39.6) 351 (52.4) 314.6 (37.1)
Landings 459 (74.2) 478 (23.8) 468 (91.9) 318 (66.6} 419 (31.6)
Toral 359 {65.1) 343 (47.3) 387 (62.7} 376 (81.5; 341 (57.9)

This study is the first time that observers have
been placed on board recreational headboats to di-
rectly document the quantity and characreristics of
red snapper discards and landings on the Texas coast.
The proportion of discards in relation to landings was
much larger than expected (87% of the cacch; 75%
by weight). Total discard estimates per port are con-
servative because of the need to subdivide the boat
when the number of fishers was too large for two
observers to manage efficiendy.

Texas accounts for 85% of Gulf of Mexico
headboat red snapper landings and 25% of gulfwide
recreational red snapper landings (Schirripa and
Legault 1999). If current minimum size limits had
been in effect during the time of this study (400-
mm |[16-in] minimum size in federal and 375-mm
{15-in] minimum size in Texas territorial waters), the
discard rave would still have been 78% of the catch
in federal warers and 649 of the catch in Texas ter-
ritorial waters. These figures are much higher than
discards reported from a commercial fishery observer
program in 1995 that targeted several red snapper

trips on handline vessels located off of T ouisiana and

cast Texas. That study took place at similar depths to
the present study (mean 40 m, range 3362 m) and
discards constitured 41% of the catch. 19% by
weighe at 375-mm (15-in) minimum retention size
{Schirripa and Legault 1999). Comparable amounts
of red snapper were discarded dead (1.6%), and most
discards were said to have either stomachs or cyes
protruding.

If up ro 38% of recreational headboar discards
(erratic swimming and floating, this study) are at risk
of short-term mortality, in addition to a currently
unknown number of snapper that swim down and
may be subject to delaved mortality, a very significant
number of snapper are currenty underrepresented in
Texas and Gulf of Mexico recreational snapper stock
assessments. Although limited in duradon, this study
demonstrates the importance of discards to the Texas
red snapper fishery as well as to fair geographic repre-
sentation of all arcas for red snapper stock assessment
in the Gulf of Mexico. The proportion of discards is
5o large that accurate discard estimartes must be taken
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into account to achiese credible red snapper stock
assessment. Tt wouid be beneficial to cantinue, opti-
mize, and expand this wpe of study o cover the en-
tire red snapper scason in all areas of the Gulf of Mexico

where headboar sampling occurs.
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