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This report should be cited as follows: K.M. Burns, R.R. Wilson, Jr. and N.F. Parnell. 2004. Partitioning Release
Mortality in the Undersized Red Snapper Bycatch: Comparison of Depth vs. Hooking Effects. Mote Marine
Laboratory Technical Report No. 932 funded by NOAA under MARFIN Grant # NA97FF(349.

ABSTRACT

Size limits have long been a cornerstone of fisheries management. The fate of undersized bycatch
is a major concern, as discarded fish are subject to a suite of factors contributing to mortality. It is
generally assumed that discarded fish do not survive after capture and release. In the Gulf of Mexico
and South Atlantic, red snapper, Lutjanus campechanus, support important recreational, recreational-
for-hire, and commercial fisheries. To examine the impact of two important causes of mortality,
hook and depth induced mortality, in the recreational and recreational-for-hire red snapper fisheries,
a study to quantify and estimate survival of undersized bycatch was conducted. Data were collected
from the hook-and-line recreational and recreational-for-hire reef fish fishing sectors. Shipboard
studies to quantify undersized red snapper bycatch were conducted by counting and measuring red
snapper caught during fishing trips, mainly off both coasts of Florida. Moribund fish, which suffered
acute mortality, were brought to the lab for necropsy to determine cause of death. Acute mortality
measurements were one method used, to test the hypothesis that hook and release mortality is greater
than depth induced mortality in the recreational-for-hire and recreational fisheries. Undersized red
snapper captured at various depth increments (0 -12.2 m, 12.5 - 21.3 m, 21.6 - 30.5 m 30.8 - 61.0
m, and 61.3+ m) were tagged and released by Mote Marine Laboratory (MML) staff and student
interns aboard headboats and volunteer taggers (fishers) aboard recreational vessels, charter boats
and headboats. Survival of fish caught on circle versus J hooks was compared using tag returns.
Laboratory studies to systematically evaluate depth-related capture-release mortality and sub-lethal
effects for red snapper in the absence of hooking mortality, were conducted using fish hyperbaric
chambers.

EXECUTIVE SUMMARY

Minimum size limits are intended to prevent growth and recruitment overfishing by allowing some
portion of fish in a cohort to grow and reproduce at least once before dying of natural or fishing
related causes. All fishers must abide by the minimum size regulation and release undersized
bycatch regardless of location, water depth, fish condition or predators present. Determining the
survival of undersized discards in fisheries, such as the red snapper fishery, is critical as undersized
bycatch comprise a significant percentage of the total catch in the red snapper recreational and
recreational-for-hire fisheries.

There are a suite of factors which can cause mortality. This study concentrates on the effects of hook
damage and depth of capture on mortality of red snapper in the recreational and recreational-for-hire
fisheries. The project objectives included 1) testing the hypothesis that hook and release mortality
is greater than depth induced mortality for red snapper in the recreational, charter, and headboat
fisheries, 2) obtaining catch and release mortality rates by depth through comparison of return rates
for red snapper caught using circle versus J hooks aboard headboats, charter boats, and recreational
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vessels and 3) systematically evaluating through laboratory studies depth-related capture-release
mortality and sub-lethal effects for red snapper.

To obtain data to the support hypothesis #1, fish which died of acute mortality aboard headboats
were collected and brought to the Mote Lab for necropsy. Results of necropsies on moribund red
snapper showed hook release mortality was greater than all other causes of mortality on red snapper
aboard headboats.

Recreational, recreational-for-hire and a few commercial fishers participated in tag and release
studies to determine if circle hooks increased survival of red snapper discards over that of J hooked
fish and to provide red snapper survival data by depth.

To compliment these field studies on depth, laboratory studies employing fish hyperbaric chambers
were used. Since fish were held for a month before the rapid decompression experiments began, any
detrimental effects of hooking were eliminated from test results.

Estimates of survivorship to document swimbladder healing of the interval between swimbladder
rupture and healing are important because only then is the fish completely capable of returning to
its normal lifestyle. This short interval, a matter of days, does not appear to be a problem for bottom-
dwelling reef fish such red grouper and red snapper in shallow water. Burns and Restrepo (2000)
report that red snapper and red grouper swimbladder ruptures heal within four days for fish captured
in shallow water. This study continues that research for red snapper at deeper depths of 42.7 and 61
m (140 and 200 ft).
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PURPOSE

A.

PROBLEM DESCRIPTION

Red snapper support important commercial and recreational fisheries in both the Gulfof Mexico and
South Atlantic. Due to critical management issues concerning this species, it has been targeted for
high priority research by NMFS and the Gulf of Mexico and South Atlantic Management Councils.
Survival of undersized catch in the fishery is one of the most important of those issues.

B.

PROJECT OBJECTIVES

~ To test the hypothesis that hook and release mortality is greater than depth induced
mortality for red snapper in the recreational, charter, and headboat fisheries.

~ To obtain catch and release mortality rates by depth through comparison of return rates
for red snapper caught using circle versus J hooks aboard headboats, charter boats, and
recreational vessels.

~ To systematically evaluate through laboratory studies depth-related capture-release
mortality and sub-lethal effects for red snapper.

APPROACH

A.

WORK PERFORMED

Task A: Testing the Hypothesis that Hook Release Mortality Is an Even Greater Factor
than Depth Induced Mortality for Red Snapper in the Recreational and Recreational-
for- Hire Fisheries.

Acute Mortality aboard Headboats:

a. Specimen collection: Mote Marine Laboratory staff collected moribund red snapper
caught during fishing trips aboard headboats off Panama City, Daytona and St.
Augustine, Florida. These fish were quantified and brought back to the lab for
necropsy to determine the cause of death.

b. Fish Necropsy: Necropsies were performed on the acute mortalities to determine the
cause of death. Red snapper acute mortalities were compared to red grouper and
vermilion snapper acute mortalities collected under MARFIN project NA17FF2010,
entitled, “Evaluation of the Efficacy of Current Minimum Size Regulations for
Selected Reef Fish Based on Release Mortality and Fish Physiology”.

c. Feeding Videos: Although not initially a part of this study, captive red snapper were
filmed in holding tanks during feeding to document feeding behavior to understand
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the causes of hook mortality in red snapper. Red grouper were also filmed to
document their feeding behavior for comparison between the two species. Results
of the study are included in this report as they elucidate some research results on
hook mortality.

Task B. Obtaining Catch and Release Mortality Rates by Depth, Comparing Return Rates for
Red Snapper Caught Using Circle and J Hooks Aboard Headboats, Charter Boats, and
Recreational Vessels.

Circle vs J Hook Mortality: Circle hooks were purchased at a reduced rate from Eagle
Claw. Eagle Claw also donated additional circle hooks for the study. Free circle hooks
were sent to any fishers in the recreational and recreational-for-hire reef fish fishing
sectors, targeting red snapper, who were willing to participate in the study. Tag returns
from red snapper originally captured on circle hooks were added to the MML Reef Fish
Tagging database for comparison with those for J hook captured fish.

Gear Evaluation: Some recreational fishers, as well as headboat and charter boat captains
and crew, rigged their poles with circle hooks provided by MML; other fishers used with
J hooks. All live undersized red snapper caught on either hook type were measured,
tagged and released. Tag return rates from fish caught with both hook types were
compared.

Fish Tagging: Undersized red snapper were tagged by MML staff, student interns and
volunteers, as well as by charter boat and headboat captains and crew, and recreational
fishers. Tags and tagging kits, including instructions, were provided by MML. Both
large and small tags (for juveniles) were used. Tagging occurred in the same areas
already included in MML’s Tagging Program.

All red snapper were tagged using single-barbed Hallprint® plastic dart tags inserted at
an angle next to the anterior portion of the dorsal fin. These tags have already been used
successfully in MML's Reef Fish Tagging Program. Data collected included tagging
date, gear type, tag number, time of day, bait used, water depth, fork length in inches, fish
condition upon release, amount of time the fish was out of the water, whether or not the
abdomen was deflated and the capture location to the nearest 1 degree of latitude and
longitude. If fish were vented before release, abdomen deflation was accomplished by
use of the abdomen deflation device provided by MML and protocol currently used by
MML.

Tag information included tag number and the 1-800 dedicated telephone number at Mote.
The telephone was answered personally during work hours and calls regarding tag return
information were recorded on weekends, holidays and evenings by the answering
machine.
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Return data including tag number, date of capture, gear type, bait type, water depth, fork
length in inches, capture location, the overall condition of the fish, the condition of the
area around the tag insertion site and whether the fish was kept or released, were
recorded. Data were entered on a PC computer using Paradox® software. Data were
compared among various depths and gear (circle vs. J hooks). Some of the data were
presented in the MARFIN funded quarterly newsletters (see Publicity Campaign).

Tag returns were monitored to obtain estimates of survival. This evaluation of
survivorship was accomplished by comparing results from this study with those of other
currently funded MARFIN Mote studies, as well as by integrating the new data into
MML's ongoing long term reef fish tagging program (discussion in Schirripa et al, 1993
and Wilson and Burns 1996), as these data have proven very reliable (Schirripa and
Burns, 1998).

Task C: Laboratory Simulations of Depth Effects Using Fish Hyperbaric Chambers

1. Fish Collection

Undersized red snapper were captured by hook and line aboard headboats and held in 55
gallon coolers or in live wells aboard ship. Fish were transported to the laboratory in 250
gallon tanks supplemented with oxygen. Upon arrival they were treated with a 5-min
fresh water/Formalin solution (2 drops 37% Formalin/gallon of water) to remove
ectoparasites and gill trematodes. Fish were also dipped on days 7, 14 and 21 after
capture to kill ectoparasites that hatched after the first dip. A final dip, on day 28, was
done before fish were transferred from the quarantine tanks to the experimental holding
tanks. The fish were held in quarantine for one month to identify any health or parasite
problems, eliminate the possibility of complications from latent hook mortality and to
acclimate the fish to handling and their new surroundings. After quarantine fish were
divided into experimental groups and well fed before being placed in the hyperbaric
chambers.

2. Laboratory Pressure Experiments
Hyperbaric chambers (described in Wilson and
Burns, 1996 and shown as Figure 1), were
used in the laboratory to simulate pressure
changes that red snapper would experience
when being captured from depths of 42.7 m
and 61.0 m (140 ft and 200 ft, 63 psi and 90 =
psi, respectively). Four chambers were used
simultaneously, providing 4 replicate tests.
Fish were first acclimated to conditions inside
the chamber, and then observations of gauge

Figure 1. Hyperba;tc chambers with
one red snapper in each chamber.
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pressure and fish behavior/orientation within each chamber were made every 30-min.
Observations of fish behavior were made through the acrylic view plate (Figure 2).
Acclimation was confirmed when a fish became
neutrally (or nearly neutrally) buoyant, and had
gained upright (vertical) orientation in the
chamber following its initial tendency to list at
the bottom of the chamber, or to lie on its side
there. When acclimation was confirmed, the
hydrostatic pressure was rapidly decreased (rate
approx. 2-3 m/sec or 6-10 ft/sec) to ambient (1
atm), and the fish removed from the chamber.
During year one, all chambers were
depressurized simultaneously. During year two,
each chamber was depressurized individually so
that any remaining fish were unaffected by
pressure changes during the recompression of each fish. The handling time for each fish
was timed with a stopwatch and recorded. Timing began when the pressure gauge
reached 0 psi (1 atm ambient) and ended when the fish was released.

Figre . Tagge red snapper in
chamber viewed through acrylic view
plate.

Upon removal, fish were vented and put into holding tanks. One fish from each
experiment was immediately sacrificed and necropsied to determine the extent of'internal
trauma sustained from that depth simulation. The remaining fish were placed in holding
tanks to heal. A second fish was sacrificed 4 days after removal and a third after 7 days
to document healing. During year two, the fourth experimental fish was kept for long
term observation. After all the experiments were completed, this last group of fish was
moved to the Mote Aquarium, where they are still alive and on display.

During necropsy all major body systems were examined for gross trauma and anomalies.
Externally the skin, eyes, and fins of each fish were examined. Internally the gills, heart,
liver, spleen, swimbladder, stomach, and urinary bladder were inspected. Observations
included position of organs in the body cavity, gross distortion of organ tissues, gas
bubbles, ruptures or tears in any tissues, and hemorrhaging and discoloration. A digital
still-camera was used to document trauma and anomalies.

During the second year, an additional chamber test was completed to examine
acclimation times using a controlled ascent from 42.7 m (140 ft). Red snapper were
acclimated to depth as in all other runs, however, depressurization took place in
increments allowing acclimation to each new depth (pressure) before continuing. The
pressure in the chambers was lowered until the fish showed signs of depth stress
(increased buoyancy, downward oriented swimming, bloating) at which time
decompression stopped and the pressure was noted. The fish were left at the stopping
pressure until they had attained neutral buoyancy again, at which point they were taken
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to the next stopping pressure and held. This continued in increments until fish were at
ambient pressure, at which time they were removed from the chambers. Acclimation
times were recorded and necropsies were performed on the fish to assess any damage.

For comparison, red grouper were also used in chamber runs at depths 0f21.3,27.4, and
42.7 m (70, 90, and 140 fi, respectively). A stepwise decompression experiment,
identical to that described above for snapper, was also performed on red grouper. In all
experiments, identical protocols were used for both red grouper and red snapper
experiments.

3. Publicity Campaign

A publicity campaign including MML press releases, presentations at scientific
conferences and fishing club meetings and publication of information in various issues
of the MARFIN funded Reef Fish Survival Study (RFSS) newsletter, were used to
disseminate project objectives and results. Copies of the newsletter were sent to all study
participants as well as to fisheries scientists, fishery management agencies, industry
representatives, and newspaper “Outdoor” writers and fishing magazine writers, who
have requested them.

4. Tag Lottery
At the project’s end, a tag lottery was held. The winning tag was chosen from all tags
returned. Both the tagger and the person returning the tag each received $100.

5. Circle Hook Lottery

When this project began, volunteer taggers resisted fishing with circle hooks. In an
attempt to get taggers to use circle hooks, MML held a red snapper circle hook contest
(Figure 3). With additional funds from the Board of Directors of the Yamaha Contender
Miami Billfish Tournament, MML was able to offer cash prizes for contest winners.
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2001 Red Snapper
Circle Hook Contest
New: Greand Prize

Thanks to Ms. Joan Vernon and the other members of the Board of Directors of the Yamaha
Contender Miami Billfish Tournament, we have been awarded $1,000 for the Grand Prize of the
2001 Red Snapper Circle Hook Contest. To be eligible follow all of the contest rules.

CONTEST RULES:

e Grand Prize: Tag the most red snapper, all of which must be captured on circle hooks. You
may either use your own circle hooks or use the 7/0 or 4/0 circle hooks provided by MML. (In
order to be eligible, a minimum of 200 fish must be tagged).

e I Prize: Will go to the fisher who tags the second highest number of red snapper;

2" Prize: To the third highest number of red snapper tagged, and;

3" Prize: To the fourth highest number of red snapper. All which must be caught on circle
hooks.

e All red snapper captured by circle hooks must be tagged (using MML tags) and released.

e All data must be written on MML data sheets (the regular fish tagging data sheets) and sent to
MML.
PRIZES:
GRAND PRIZE: $1,000

15T PRIZE: $150 2“P PRIZE: $100 3RPPRIZE: $50

The contest will end at the end of red snapper season
To obtain circle hooks and tagging supplies contact us at 800-388-3966

Figure 3. Circle hook advertisement published in MARFIN funded RFSS newsletter.
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Task D: Movement and Migration

Although not the primary objective of this study, red snapper movement patterns were noted
from tag returns. These data, as well as information on water depth, bathymetry, days of
freedom, number of times recaptured, artificial reef locations, seagrass bed and marine
sanctuary locations in the Gulf of Mexico and along the Florida East coast, have been put
into GIS format. Results from this analysis will be combined with data from other MML
MARFIN funded red snapper studies and MML’s Reef Fish Tagging Program for
comprehensive analysis and publication in a peer reviewed scientific journal.

‘ B. PROJECT MANAGEMENT

Laboratory studies were conducted solely at Mote’s Center for Fisheries Enhancement Wet Lab

! Facility. Field research was conducted offshore in the Gulf of Mexico and South Atlantic. Data
‘ analyses were conducted both at Mote Marine Laboratory (MML) and at California State University,

|

Long Beach.

1. Ms. Karen Burns (MML Staff Scientist/Program Manager of the Fish Biology Program)

served as Principal Investigator and Project Manager. She provided overall supervision
of the project ensuring that the work was completed in accordance with the S.O.W. She
served as liaison among MML, California State University, Long Beach, NMFS, and the
participating fishers. Ms. Burns was responsible for the supervision of the laboratory and
field research; writing the reports, and newsletter publication.

. Dr. Raymond Wilson (4ssociate Professor of Biology, Department of Biological

Sciences California State University, Long Beach) served as the Co-Principal
Investigator and consultant on this project. Dr. Wilson designed, developed,
manufactured, and tested the pressure-retaining system and test chambers that formed the
core of the laboratory aspect of this project. He was present during the first experiments
to supervise the hyperbaric chamber studies.

. Mr. Nicholas Parnell (MML Senior Biologist) served as Laboratory Coordinator. He

supervised and participated in all experimental runs during the last year of the study to
ensure replicate integrity. He pressurized and depressurized all of the chambers during
the experiments and performed necropsies on all mortalities. Mr. Parnell was also
responsible for design and maintenance of the experimental tank systems and capture and
transport of live specimens. He also assisted in report writing and newsletter publication.

. Mr. Jay Sprinkel (MML Senior Biologist) served as the data manager for the project. As

such, he was responsible for supervising data entry, setting up files and producing graphs
and tables for the newsletters, posters, reports and presentations.
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5. Mr. Peter Simmons (MML Staff Biologist) was responsible for data entry of tag/recapture
data, communication with fishers reporting recaptures, supervision of student interns and
volunteers, collection of live red snapper for the chamber experiments, fish care and
maintenance, filter and system maintenance, chamber set-up, fish observations during
chamber experiments, and photodocumentation of fish necropsies during year 2. Mr.
Simmons also helped print and distribute the newsletter.

6. Ms. Tanya Merkle (MML Staff Biologist) was responsible for ordering supplies, creating
the duty roster for shifts during the chamber studies, helping to supervise student interns
and volunteers, data entry of fish care maintenance logs, necropsy data and fish
observation logs from the chamber experiments. Ms. Merkle also works on formulating
articles regarding the project in the RFSS newsletters, as well as reports and
presentations. She also helped to collect and maintain the live fish and participated in
the fish observations during the chamber experiments during year 2.

7. Ms. Teresa Starks-DeBruler (MML Staff Biologist) was responsible for fish collection,
care and maintenance of live fish and chamber study fish observations during year 1.
Also during year 1, Ms. Starks-DeBruler was responsible for student intern and volunteer
instruction and supervision. She also ordered supplies and helped enter data in both the
tag/recapture files and the year 1 chamber results.

8. Mr. Matt Thomas (former MML Staff Biologist) helped to collect and transport fish to
the Lab for the chamber studies during year 1. He participated in making fish
observations during the chamber experiments. Mr. Thomas was in charge of the
tag/recapture data base and circle hook distribution during the first year of the project.

9. Volunteers:
a. Dr. Bernard Waxman (B.S. and D.V.M., Middlesex University) was the principal
person responsible for chamber set up, fish necropsies from both acute mortalities
and experimental fish, and fish health during year 1 of the study.

b. Dr. Daniel Weiner (M.S. and D.V.M., University of Pennsylvania) also performed
necropsies on experimental fish.

¢. Mr.John Angiolini was involved in hyperbaric chamber set up, recording data during
necropsies and in fish care and maintenance during year 1.

d. Mr. Joseph Mazza volunteered his time to make up and send out circle hooks to
participating fishers as well as help with fish care and maintenance.
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e. Mr. Roy Francis also volunteered his time to help with fish care and maintenance
during year 1 and making and sending out packets with circle hooks to fishers .

f. Ms. Ingeborg Herdegan helped with fish observations during the chamber
experiments during year 1. She also translated scientific literature on swimbladder
morphology and function from German to English.

g. Mr. Thomas Fuhrer, a polymer chemist from Switzerland, helped with observations
during the chamber experiments, while he spent an 8 week sabbatical at Mote during
year 2.

10. Recreational, recreational-for-hire and commercial fishers participated in the circle/J
hook study, measured, tagged and released fish, reported recaptures and headboat
owners allowed MML staff and student interns aboard their vessels to collect and tag
fish.

11. Student Interns:
As this research was highly labor intensive, numerous student interns were involved in
many of the tasks. Tasks included helping tag and release fish, collect and transport fish
to the Lab, fish sanitation and quarantine, fish care and maintenance, and fish observation
during chamber experiments. The students who participated in these tasks included:

Lofton Alvarez - Out of Door Academy; Aaron Bevins - Marshall University; Julie
Bremner - University of York; Alexander Cameron - Out of Door Academy; Andrew
Danks - University of Northern lowa; Brent Dilts - Emory University; Megan Gallagher -
University of Scranton; Gretchen Grotheer - Missouri Southern State; Fiona Higgins -
University of Ireland; Ashley Hodges - Booker High School; Danata Janofsky - Lawrence
College; Michael Kulik - University of Dayton; Kate Lankin - Wells College; Gordon
McDuff - California State University; Andrea Nordholt - University of Tampa; Patrick
Schafer - Oakland University; Elise Smith - University of Missouri; Vivian Tang -
Brown University.

FINDINGS

A. ACTUAL ACCOMPLISHMENTS AND FINDINGS

Results

Task A: Testing the Hypothesis that Hook Release Mortality Is Greater than Depth Induced
Mortality for Red Snapper in the Recreational and Recreational-for-Hire Fisheries

1. Acute Mortality aboard Headboats:
a. Specimen collection: A total of 171 moribund red snapper were collected during fishing
trips aboard headboats off Panama City, Daytona and St. Augustine, Florida. Only 20
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moribund red grouper and 4 dead vermilion snapper were
collected during fishing trips aboard headboats during the Y S
same time period (Figure 4). Total catches for the three .
species during these headboat trips were 266 red snappet, §
56 red grouper, and 160 vermilion snapper. These
numbers include those moribund fish brought to MML fo
necropsy.

b. Fish necropsy: All moribund fish were transported to Figure 4. The Gemini
MML for necropsy. Figure 5 shows necropsy results. Queen headboat which
Mortality was attributed to hook injury, barotrauma, or fishes out of Panama City,
“other”. The other category included improper venting, FL.
stress, heat, or unknown.

[,
|

# of Fish

0 [
Red Snapper Red Grouper Vermilion
Snapper

L mDepth MHook  HOther

Figure 5. Acute shipboard mortality partitioned by
cause of death (depth-related, hooking, other). Graph
shows comparison of red snapper to other target reef

fish.

Depth-related effects (barotraumas) accounted for 13.5% of red snapper mortality
(Figures 5). As seen in Figure 6, red snapper mortality was highest (59.1% of all red
snapper mortalities) at depths between 27.7 - 42.7 m (91 - 140 ft). Interestingly, hook
trauma accounts for the largest portion of mortalities even at these depths (60.4% of all
mortalities in this depth category).
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Figure 6. Number of red snapper acute shipboard mortality
by depth category.

Of all the species studied, red snapper suffered the greatest hook mortality. Of 171
moribund red snapper collected, 49.1% succumbed to injuries received during hooking,
which is nearly the same percentage (50.9%) as all other sources of mortality combined
(Figure 5). When compared to total catches per species on these trips (266 for red
snapper, 56 for red grouper, and 160 for vermilion snapper) red snapper hook mortalities

Figure 7. Red sn(apper killed by
hook injury.

Figure 8. Red snapper killed by hook
mortality with macerated liver.

constituted 31.6% of the total as compared to 7.1% for red grouper and 1.9% for
vermilion snapper. If the hook was oriented upward when swallowed it punctured the
duct of Cuvier, also known as the anterior cardinal vein (Figure 7). If oriented
downward it typically punctured or destroyed the liver (Figure 8).
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ig‘u(re' 9. Pooled blood in a red snapper
which died as a result of latent hook
mortality.

Some red snapper caught on J hooks were brought back to the MML wet lab as
experimental animals for the chamber studies and later died of latent hook injuries. The
trauma was not immediately apparent. When first caught, and for two days thereafter,
the fish appeared healthy. By day three the fish began to lose their bight red color and
refused to eat; they died on day five. Necropsies showed that the hook had nicked a vital
organ, such that “drop by drop”, the fish slowly bled to death. Blood from the nicked
vital pooled in the ventral coelom (Figure 9).

Feeding Videos: Many (672) red grouper, gag, and vermilion snapper were caught during
the same fishing trips as were the moribund red snapper. As these undersized fish were
in good condition, they were tagged and released. Of these, 32 (4.8%) have been
recaptured. Since all these species were caught aboard the same headboats, on the same
fishing trips, at the same depth, using the same fishing gear (hook-and-line), bait and by
the same fishers, we developed a working hypothesis that differences in hook mortality
were due to difference in feeding behavior. To test this, we brought red grouper and red
snapper into the laboratory and recorded their feeding behavior on video tape.

A live shrimp was tethered to a diving weight and placed between two cameras facing
perpendicular to each other in holding tanks containing either red snapper or red grouper.
Color video of both species’ feeding behavior was recorded. During review, sections of
video were slowed by 50% for better analysis of feeding mechanics.

Although both species are aggressive feeders, the video showed a marked difference in
feeding behavior between them. Very often, red snapper take prey (the shrimp) or pieces
of the prey into their mouths and quickly chew 2 - 3 times before swallowing. Thus, the
prey remains in the mouth for only a briefperiod. This type of feeding allows only a very
small amount of time to set a hook before it is swallowed. That feeding mode appears
to be occurring in situ as our necropsy results for red snapper mortality caused by J hooks
are consistent with injuries so induced.
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\ Figure 10. Canine teeth Figure 11. Red grouper
| of a red snapper. dentition. Notice the backward
| slant of the teeth.

| The video observations are also consistent with gut content analyses, which show that
red snapper, more often than red grouper, have pieces of prey in their stomachs. Itisalso
| consistent with red snapper dentition, shown in Figure 10.

Conversely, red grouper tend to take the entire prey into their mouths and keep it there
‘ for awhile before swallowing it whole, if possible for them to do so. Holding the prey
“ longer in the mouth, allows more time to set a J hook before the bait is swallowed.

\ Red grouper dentition differs from that of the red snapper. Figure 11 shows red grouper
| dentition. Notice the lack of canine teeth, as seen in red snapper. Note also the way the
‘ teeth bend backward for gripping and holding, rather than piercing and slashing.

‘ 2. Circle vs J Hook Mortality

— LR

— TN

Figure 12. Locations of where red snapper Figure 13. Locations where red snapper were
\ were tagged. recaptured.

| MOTE MARINE LABORATORY
‘ MARFIN Final Report 2004 ~ Partitioning Release Mortality in the Undersized Red Snapper Bycatch: Comparison of Depth vs. Hooking Effects

} Page 15




SEDAR24-RD19

Tagging Results: Since red snapper exhibited very high J hook mortality, we added a
circle hook component to the tagging

study, comparing survival rates from T
tag recaptures. To obtain sufficient | 2%: |
tag returns of fish captured on circle | ) 0%

hooks within the time frame of the |

project, volunteer taggers from South ‘
Georgia to Texas were included in |
the study. Figures 12 and 13 show ‘
locations where red snapper were

0%

76%

tagged and recaptured. _
£l Charter E Commercial
‘ B Recreational m Commercial LL
. . ‘ @ Headboat y
Since tag returns can be an effective | J

means of documenting long-term fish L_
survival post-release, an evaluation Figure 14. Percent of red snapper

of survivorship was accomplished by tagged/released by participating fishing
integrating an experimental design sector.

into the existing long-term Reef Fish Tagging Program at MML. Data are not
representative of the red snapper commercial fishery because most of the data are from
 the recreational and recreational-for-hire fishing

2 Charter & Commercial
H Recreational H Commercial LL
B Headboat

i o

F; igure 15. Percent of red snapper recaptured
by participating fishing sector.

sectors. Figure 14 shows the percentage of
fishers in each fishing sector who tagged and
released red snapper.

Most red snapper were tagged aboard headboats
by MML staff and student interns. However, red
snapper recaptures from headboats appeared to be
significantly less than recapture rates from other
fishing sectors. This result was due to under
reporting of recaptures, rather than lack of
recaptures. Only two headboat crews reported
recaptures without direct assistance from MML
personnel. Some fish tagged aboard headboats
were recaptured in other sectors of the fishery
(Figure 15).

It is important to note that data presented here are from red snapper caught only
aboard recreational and recreational-for-hire vessels whose owners participated in the
study. They may or may not be representative of the fishery. A few fish were tagged
by commercial captains. Although the data are too few to be meaningful, they are

included since they were available.
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! A total of 5,272 red snapper were tagged and released by MML staff and student interns
aboard headboats and 83 volunteer taggers from various sectors of the red snapper fishery.
\ Tagged/released fish ranged from 152 - 686 mm (6 - 27 in) FL. Of these, 386 were
: recaptured. Recaptures ranged from 254 - 965 mm (10 - 38 in) FL. Table I shows the
| number of red snapper taééed and recaptured by sector.

| Table 1. Number of red snapper tagged and recaptured by fishing sector. (Number differs from
\ that above because this table includes recaptured fish that were re-released).

| Data type # Tagged # Recaptured
Charter 85 2

1 Commercial 10 0

| Commercial LL 6 0

‘ Headboat 4143 283

| Recreational 1197 123

‘ = Teneih /requency. 1o determine the magnitude of the undersized bycatch of red
snapper, MML staff aboard headboats and participating volunteer recreational and

} recreational-for-hire taggers were asked to count, measure and record all red snapper
| (legal and sub-legal) caught per trip (Table 2 and Figure 16). Dataare from October
1, 1990 - December 31, 2003. Not all taggers participated in the enumeration of red

snapper catch per trip.
Table 2. Number of red snapper measured/tagged/released and measured/released by sector. (No
recaptures are included in this table; fish with no data type listed are omitted).
Data type # Tagged # Measured Total
Charter 85 106 191
Commercial 10 3 13
Commercial LL 6 0 6
Headboat 4006 1352 5358
Recreational 1124 476 1600
Data collected showed [ T
‘ differences in the size of red | 6000
snapper caught by study so0-"
} participants by area. Areaswere | 3233 / )
divided into four locations - 2°°°“F” ﬁ'
I . . 1000 106103 6 , |
\ Atlantic (Key Largo to Georgia), ol =0 |
South Florida Gulf (Tampa to | df“ &,«"‘”} N |
Florida Bay), Central Florida & °¢‘°°‘ ¥
Gulf (Tampa to Apalachee Bay) ¢ Sector
and Florida Panhandle and West BTagged mMeasured
(Apalachee Bay to Texas). L

Figure 16. Number of red snapper
measured/tagged/released and

‘ measured/released or measured/kept by
fishing sector.
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e N — I

| It is important to remember that size differences in the MML database may be ‘
| an artifact of our volunteer taggers fishing sites and habits and may not
| accurately reflect the red snapper populations in the areas sampled in the Gulf
\ of Mexico and the Florida east coast. Table 3 shows the size range of red snapper
1 caught in the four different locations.

| Table 3. Size range of red snapper measured in the areas tagging occurred, (The number of fish
‘ includes recaptured remeasured fish).

Area Size (in) # of Fish
| Atlantic 6.0-23.0 2335
| Central FL Gulf 13.0-27.0 23
| FL Panhandle & West 7.25-26.0 3094
! South FL Gulf 10.5-25.0 82

‘ Fish measurements for all four
1 years were used to construct

length/frequency histograms of
| pooled data for
| measured/tagged/released,
measured/released, and
measured/kept red snapper by
area. Areas include the four

Atlantic g ® Southern FL
Crlf

w e
s 2
8 8

¥

Nembor of Redt Snapper
o
E

3
< &

2 ']
o 5 W 5 2 5 M 3%

Length G} Length Gn}
loc.atlons mentioned above ] awecosen
(Figure 17). In the Gulf of B soutera FL Gui (177
Mexico, legal size for red | cemrai . cutan

. . I andle (4.363)
snapper is 406 mm (16 in), not P T de 433
the 559 mm (22