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ABSTRACT

A survey of shark tournament activity and a comparative database of inshore
longlining operations in the northeastern Gulf of Mexico were used to examine
historical trends in the Florida recreational shark fishery over the last two
decades. Over 200 shark tournaments involving more than 22,500 anglers at 34
different sites have been held in Florida waters from 1971 to 1991. Catch data
from these tournaments in terms of numbers and size of sharks and catch per unit
effort were analyzed for trends. The longline data contained catch records on
659 sharks from 13 species collected from 1975 to 1989. Both sets of data
strongly indicate significant declines in numbers of large, inshore sharks in
Florida waters in the late 1980’s.
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INTRODUCTION

The fisheries biology of sharks inhabiting U.S. coastal waters of the
Atlantic Ocean and Gulf of Mexico has received relatively little attention from
researchers or fishery agencies in the past. Traditionally treated as
undesirable species, sharks have often seemed to "fall between the cracks" of
fishery resource management. Recently, however, the exploitation of sharks in
waters of the southeast U.S. has skyrocketed. Florida in 1991 is now the home
of a major recreational and commercial fishery for sharks. With the lack of
historical, fisheries-related studies on sharks, the impact of this increased

fishing pressure on shark populations has been difficult to assess.

Recreational Shark Fisheries

Through the Marine Recreational Fishery Statistics Survey (MRFSS), the
National Marine Fisheries Service (NMFS) has estimated that in 1979 over 1.2
million sharks were caught by recreational fishermen in southeast U.S. waters
from North Carolina to Texas. Of this number, an estimated 37%, or about 459,000
sharks, were landed and the remainder were released. In 1986, NMFS estimated
nearly 1.2 million sharks again were caught by recreational fishermen in the same
region (NMFS, 1984, 1987). By 1989, the last year for which the MRFSS data are
currently available, the catch of sharks was 774,000 from North Carolina to
Louisiana (Texas data are excluded from the MRFSS after 1986) (NMFS, 1991).

In Florida waters alone, the estimated number of sharks caught by
recreational fishermen increased from 450,000 in 1979 to 733,000 in 1986--a 63%

increase in shark fishing activity in the state in just seven years. Nearly all
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(96%) of this increase in activity was attributed to anglers fishing in Gulf of
Mexico waters. With an estimated 560,000 sharks caught in the Florida Gulf in
1986, and with approximately 800 miles of Gulf coastline, the estimated
recreational catch in 1986 averages 2 sharks caught per mile of coastline per
day in the Florida Guif.

The increasing desirability for sharks among U.S. recreational fishermen
in the 1980’s was not a transient fad. The release of the movie Jaws in the
summer of 1975 was no doubt partly responsible for this rise in popularity, but
the fishing trend outlived the movie. In essence, shark fishermen are not a
specialty group but rather fish for the same reasons as other fishermen (Graefe
and Ditton, 1976). Recreational fishermen from all economic levels discovered
in the late 1970's that sharks are accessible, enjoyable to catch, and good to
eat with proper handling. Many anglers switched to sharks as stocks of other
finfish were reduced.

After 1986, however, recreational catches of sharks in Florida began to
fall off. By 1989, the estimated recreational catch had dropped to 392,000, a
decrease of 47% from the 1986 Florida catch (NMFS, 1987, 1991). Although the
MRFSS data are estimates based on statistical projections from creel censuses
rather than total counted landings, the relative changes indicate two features:
a significant increase in recreational fishing activity for sharks in Florida
through the early and mid-1980's, followed by a downturn in catch and landings
of sharks in the late 1980’'s.

Commercial Shark Fisheries

After recreational fishing pressure on sharks increased, the commercial

fishery for sharks in the southeast U.S. also expanded. In the 1980’s, this
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fishery grew at an exponential rate to reach an all-time high in the annual
landings of shark meat. Adding to the commercial value of sharks for their
meat--and propelling this fishery upward--was a substantial increase in the
value of shark fins, which are currently worth as much as $23 per pound of dried
fins in the Oriental sharkfin soup market.

The build-up in the Florida commercial shark fishery began after 1979,
with exponential growth occurring after 1986 when fin prices doubled (Fig. 1).
In the two-year period between 1979 and 1981, commercial landings of sharks in
Florida nearly quadrupled. The Florida Department of Natural Resources (FDNR)
estimated that 170,740 pounds of sharks of all species were landed in 1979 by
commercial fishermen on the Florida Atlantic and Gulf coasts. That figure rose
to 658,245 pounds for the same region in 1981 (FDNR, 1979, 1981) and Tandings
in-state continued to increase steadily up through 1986, when commercial Tandings
reached approximately 2.5 million pounds. Then, in 1987, total state landings
nearly doubled from the previous year to 4.6 million pounds and approached the
6 million pounds per year level in 1988 (FDNR, 1988), which translates to
approximately 120,000 sharks landed in the commercial fishery in Florida alone.
Since 1985, these FDNR statistics have been actual landings based on trip ticket
information, and therefore can be considered to be a conservative estimate of
the level of activity of the commercial shark fishery in Florida.

By 1989, sharks had become the fourth most valuable commercial finfish
resource in Florida, exceeded only by the state’s grouper, mullet, and snapper
fisheries. Commercial shark fisheries in Florida accounted for about $4.4
million in Tanded meat and fins in 1989 (swordfish and tuna landings were valued
higher, but these fishes are caught in waters far outside of the Florida coastal

zone). Total state landings of shark meat in 1989 reached 6.5 million pounds



REPORTED LANDINGS OF SHARKS
IN FLORIDA COMMERCIAL FISHERY
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Commercial landings of sharks in Florida, 1976-89. Fin
prices doubled after 1986, leading to exponential growth
of the fishery.
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whole weight (FDNR, 1989), corresponding to over 130,000 sharks. Two-thirds of
these landings were brought into Florida Gulf ports (Fig. 2). Landed fin weights
in the state exceeded 200,000 pounds (FDNR, 1989), taken from an estimated 50,000
sharks, with 86% of these landed at Gulf ports.

The Need for Historical Shark Fishery Information

The National Marine Fisheries Service recently has determined that the
ever-increasing demand for sharks and shark products has exceeded the
reproductive capacity of some Gulf and Atlantic coast shark species. Because
of a life history that includes very slow growth, late sexual maturity, and
small number of offspring, sharks are especially vulnerable to overfishing and
present special problems to fishery management (Holden, 1974). NMFS has now
proposed, through a Secretarial Shark Fishery Management Plan, to place 38
species of sharks under management in federal waters. Furthermore, the Florida
Marine Fisheries Commission (MFC) recently has proposed managing sharks in state
waters as well. The federal and state management plans include commercial quotas
and other limits, closed seasons, recreational bag limits, prohibition of sale
of recreational catch, and a ban on shark "finning" (NMFS, 1989; MFC, 1991).

Historical fishery statistics for the shark fishery in Florida are
essential both for the assessment of current fishing pressure on shark stocks
and for the formulation of sound management plans. Although the FDNR trip-
ticket system has become an effective means of tracking commercial landings of
shark fishery products in Florida, similar analyses of the recreational fishery
are hampered by a lack of studies other than broad-scale estimates, such as those
furnished by the MRFSS. Basic descriptions of the in-state recreational fishery

for sharks during the recent period of increased pressure are generally lacking.
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Fig. 2. Distribution of commercial landings of shark meat (by
pounds whole weight) in Florida ports, 1989. Source:
Florida DNR.



To assess completely the shark recreational fishery in Florida in terms
of catch/effort, species composition, seasonality, and various socio-economic
factors, a fine-scale survey is necessary. To provide meaningful, precise, and
accurate information, a very large, labor-intensive effort that is technically
and logistically complicated--and very expensive--is required. However, such
a study typically provides information only on the present and future fishery.
Historical data may be non-existent or may be overlooked with such an approach.

A cost-effective first step to assessing historical trends in this fishery
is to analyze data available through organized sportfishing tournaments (also
called "derbies" or "rodeos") for sharks. Since the mid-1970’s, the number of
tournaments that include or are directed solely toward sharks along the U.S.
Atlantic and Gulf coasts has steadily increased. Such tournaments in this region
have been conservatively estimated by NMFS to number about 65 per year as of 1989
(NMFS, 1989).

Over the past decade, shark tournaments became popular as fishing contests
and fund-raisers in many fishing communities of the southeast U.S. In recent
years, declining catches of sharks, both in number and size, have been reported
in these tournaments via anecdotal sources. Although tournament directors have
pointed to years of logbook information containing catch records, no formal
attempt has been made previously to compile and analyze these records on a
statewide basis. In light of the relative lack of published information on
Florida’s recreational shark fishery, these tournament records represent
important historical data.

In addition, another valuable source of historical information exists in
a database of longline catches compiled by Mr. C.F. Crooke, Jr. of Warrington

(near Pensacola), Florida. The Crooke data pertain to small but remarkably
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consistent lTonglining operations for large, inshore sharks over 15 years, from

1975 through 1989. The records include species, sex, water temperature, and

other information for sharks caught in the waters off Pensacola, an area with

a significant recreational interest in sharks. Thus, these data can serve as

a comparison to the recreational tournament data over the last two decades. No

previous attempt to compile and analyze the Crooke data has been made.

(1)

(2)

OBJECTIVES OF THE STUDY

The primary objectives of this project were as follows:

Survey the recreational fishery for sharks in Fiorida from organized shark
tournaments held during the period 1971-1991, by compiling historical and
current data on tournament activity and distribution, catch,

species/size/sex composition of catch, catch/effort, and other factors.

Compile and analyze the 15 years of Crooke longline data (1975-1989) in
conjunction with the recreational tournament data, and evaluate the two

data sets for historical trends in the Florida shark fishery.



METHODS

Shark Sportfishing Tournaments

A contact network of current tournament directors, fishermen’s clubs and
organizations, outdoor writers, marina operators, fishing tackle dealers and
bait shops, and individual anglers was used to survey the state for shark
tournament activity. Al1l coastal counties were canvassed in person or by
telephone. Individuals with local knowledge of sharkfishing were interviewed
for their recollections of tournament activity over the past two decades. When
a tournament was identified, every attempt was made to contact the most
knowledgeable individual available to provide the best available data on that
tournament. Preference to quality of information was generally given, in the
following order, to: 1) original tournament director with written records; 2)
other individual possessing original records; 3) tournament director or committee
member without records; 4) outdoor writer with or without written information;
5) regular tournament participants; and 6) others.

From this survey, a total of 34 sportfishing tournaments devoted strictly
to sharks and operating in Florida waters sometime between 1971 and 1991 was
identified. (This survey does not include other tournaments that had sharks as
one category of catch--only dedicated shark tournaments are considered.) In 25
(74%) of these, the tournament director or co-director was identified, located,
and interviewed. General information was collected on each tournament as

follows:



--0fficial name of the tournament and its base location.

--Years of operation and current status (active or discontinued).
--Number of participating anglers and/or boats per year.

--Status of tournament records.

If written catch records of a tournament were located, the status of those
records fell into one of three categories: 1) records provided to this study
and suitable for analysis--9 tournaments (26%); 2) records incomplete and not
suitable for analysis--6 (18%); or 3) records may have been suitable but were
not provided, due either to passive noncompliance or deliberate noncooperation
of record curators--5 (15%). For the rest of the tournaments (14/41%), no
existing records were located.

Tournaments with suitable records were analyzed for catch by year. Primary
data consisted of species and size (by total weight in pounds) of catch.
Unfortunately, data on sex and length of sharks caught were rarely recorded, so
these could not be included in the analysis. Given that the information came
from competitive tournaments, it was assumed that weight measurements were
accurate. On the other hand, it was not necessarily assumed that species
identifications were accurate. The record-holders were interviewed to gauge the
relative accuracy of the species ID’s, and adjustments in the data were made
where justified. However, some errors in species identification likely exist
in the tournament data set, due to the inherent difficulties that anglers have
in distinguishing between closely related species of sharks.

Number of sharks caught, heaviest shark (usually the winning catch), and
average weight of sharks were determined and plotted (Sigma-Plot). Catch per
unit effort was calculated and plotted where possible. Trends were determined

from the plotted data.



Crooke Longline Data

Mr. C.F. Crooke, Jr. of Warrington, Florida, generously provided his data
collected from 15 years of longlining operations in the Florida panhandle region.
Beginning in 1975 and ending in 1989, Mr. Crooke set a small longline regularly
in the waters south of Pensacola, specifically to catch large sharks for supply
of shark meat to local restaurants. His typical fishing year ran from late
March/early April to late November/early December. Since these activities were
incidental to Mr. Crooke’s regular line of work, he fished usually on weekends
or holidays. Through the 15 years, he averaged just over 18 successful sets of
the gear per year ("successful" = at least one shark was caught and recorded),
with a range of 9 successful sets in some years to 32 in his most active year
(1978).

The Crooke longline was set each time on the bottom in the same location:
Jjust inside of 5 miles due south of the western end of Santa Rosa Island, near
Pensacola Beach, in a depth of 50 feet of water. The gear consisted of Mustad
14/0 giant tuna hooks, baited with fresh or fresh-frozen bonito, jack crevalle,
or mullet, on 5-ft. gangings placed about 20 feet apart on the groundline. From
1975 to 1986, Mr. Crooke set 20 hooks; in 1987, he increased the number of hooks
to 30, which he used until he ceased operations in 1989.

The gear was typically set at sundown, preferably on an outgoing tide,
and picked up the next morning at sunrise. The catch was hauled in to shore in
whole condition and each shark was measured by length and identified by species
and sex prior to dressing out the carcass. Notes were taken on the reproductive
condition of females, stomach contents, and other aspects. Water temperature

for each date was noted. A1l data were recorded on standardized data sheets and



maintained in chronological order in an organized file in Mr. Crooke’s home.
One unfortunate drawback of the database was that data were taken only when
sharks were caught, i.e. only on successful sets. Sets that caught no sharks
were not recorded, and there appears to be no way to recover this information
accurately. This compromises to some extent the catch/effort data, limiting the
quantitative analysis to successful sets only.

Length of each shark was measured in feet/inches by Mr. Crooke in two of
three ways. In all cases, Mr. Crooke measured total length of the shark by
laying a flexible measuring tape over the entire dorsal surface of the shark’s
body, from snout to precaudal pit to tip of tail. Since this measurement is
not equivalent to "total length" typically reported by other researchers (the
straight-1ine distance down the body axis from snout to tail tip), this type of
measurement will be referred to as total contour length in this report. Other
length measurements taken by Mr. Crooke were either: 1) true, straight-line fork
length of sharks caught in 1975-78; or 2) over-the-back, contour measurement from
snout to precaudal tip, excluding the tail, on sharks from 1979-89. Since total
contour length was measured on all sharks, raw data in this length category were
used in all analyses.

In all, data on 659 sharks comprised of 13 species were collected over
the 15 years of longlining operations. The reliability of the species
identifications is very high; beginning in the late 1960’s, Mr. Crooke
accumulated fishing experience with sharks of the area and educated himself on
formal species identification. Consultations with shark biologists Dr. Perry
Gilbert and Mr. Stewart Springer of Mote Marine Laboratory, as well as contact
with other ichthyologists at nearby shark tournaments, reinforced his knowledge

of shark biology.



Data from the original data sheets were transcribed and tabulated for
analysis in this report. Data were plotted (Sigma-Plot) and trends were assessed
from the plotted data, using simple Tinear regression and ANOVA procedures where

applicable.

DATA

Shark Sportfishing Tournaments

Tournament Overview. A total of 34 separate tournament operations, each
one organized and conducted as a distinct, usually multi-year tournament for
sharks, was held in Florida state waters between 1971 and 1991 (Table 1). (Two
of these are based on the Florida border in Orange Beach, Alabama, but are
included in this survey because they involve Florida anglers fishing in state
waters.) The average lifespan of these 34 tournaments is 6.2 yrs (s = 4.8), with
a range of 1 yr of operation (one tournament begun in 1991) to a maximum of 18
yrs of continuous operation (one tournament discontinued in 1989). In all, 209
shark tournaments involving approximately 22,560 participants were held in state
waters in the past 20 years.

Unlike the huge events held in northeast U.S. waters, such as the annual

Bayshore and Montauk shark tournaments on Long Island in New York, shark
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Table 1. Florida shark sportfishing tournaments, 1971-1991.

Format:

Name of tournament, location

No. years of operation, actual years held [Status]
No. boats/anglers per yr average

Status of tournament records

Tournament director/Contact person (phone no.)

I. PANHANDLE REGION

1. Monster Shark Tournament, Orange Beach, AL
3 yrs (89-91) [Activel
10 boats/yr -- 35-45 anglers/yr
Records provided
G. Myers (205-981-9361)

2. Perdido Pass Shark Tournament, Orange Beach, AL
4 yrs (88-91) [Activel
20 boats/yr -- 50-80 anglers/yr
Records provided
K. Eberly (205-981-6481)

3. Pensacola (Biggs) Shark Rodeo, Pensacola, FL
6 yrs (76-81) [Discontinued 81]
180-250 anglers/yr
Incomplete records
C.F. Crooke (904-455-4157)

4. Destin Shark Tournament, Destin, FL
16 yrs (76-91) ([Activel
50 boats/yr -- 100-200 anglers/yr
Records provided
M. Eller (904-837-4944)

5. Panama City Shark Tournament, Panama City, FL
12 yrs (80-91) [Activel
50-100 anglers/yr
Records not provided (curator noncooperative)
B.J. Putnam (904-234-2621)

JI. CENTRAL GULF COAST REGION (Apelachicola to Tawpa Bay)

1. Suwannee Shark Tournament, Suwannee, FL
2 yrs (81,83) [Discontinued 83]
10-20 anglers/yr
No records
R. Riemenschneider (904-542-8380)

2. Shark Hunt, Homosassa, FL
3 yrs (89-91) [Activel
50 anglers/yr
No records
J. Slaght (904-628-2474)



Table 1. (continued)

3. Hernando Beach Shark Tournament, Hernando Beach, FL
4 yrs (88-91) (Activel
100-150 anglers/yr
Records not provided
D. Matusik (904-596-8096)

4. Port of Hudson Shark Tournament, Hudson, FL
7 yrs (85-91) ([Activel
100-300 (200 avg.) anglers/yr
Records provided
R. Ufnal (813-868-0512)

5. Sportsman’s Marina Shark Tournament, Port Richey, FL
2 yrs (87-88) (Discontinued 88]
100 anglers
No records
H. Smith (813-584-7919)

6. Greater Suncoast Shark Tournament, Clearwater, FL
2 yrs (83-84) ([Discontinued 84]
400-500 anglers/yr
No records
E. Levy (813-442-9252)

7. Tampa Bay Sharkers Tournament, Tampa/St. Petersburg, FL
13 yrs (78-90) (Discontinued 90]
200 anglers/yr
Records provided
J. Moreland (813-272-3425)

8. O’Neill’s Shark Tournament, St. Petersburg, FL
11 yrs (79-89) (Discontinued 891
100-200 anglers/yr
No records
A. Phillips (813-867-2585)

9. Inter-Club Tampa Bay Shark Tourn., Tampa Bay-Sarasota, FL
5 yrs (82-86) [Discontinued 86)
5-club competition, approx. 100 anglers/yr
No records
H. Smith (813-584-7919)

II1. SOUTHWEST GULF COAST (S. of Tampa Bay to Florida Bay)
1. Sarasota Shark Rodeo, Sarasota, FL

5 yrs (83-87) ([Discontinued 87)

50-80 anglers

Incomplete records
B. Lamb (813-921-6006)

2. Gulf Coast Shark Census Tournament, Sarasota, FL
3 yrs (89-91) ([Activel
120 anglers/yr
Records provided (100X catch-and-release)
R. Hueter (813-388-4441)

3. Venice Shark Tournament, Venice, FL
10 yrs (76-85) ([Discontinued 85]
50 anglers/yr
No records
C. Balsinger (813-484-9044)
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Table 1. (continued)

4. Englewood Shark Club Tournament, Englewood, FL
3 yrs (78-80) [Discontinued 801
20-30 boats (50-100 anglers)
No records
B. Matherly (813-475-7342)

5. Port Charlotte Rotary Shark Tournament, Port Charlotte, FL
2 yrs (89-90) [Discontinued 90]
<50 anglers/yr
No records
B. Clayman (813-624-3993)

6. Fishin’ Frank’s Shark Tournament, Port Charlotte, FL
(2 parts: open-water in June, Charlotte Harbor in Aug)
6 yrs (86-91) [Activel
150-225 anglers/yr
Records not provided
F. Hommema (813-625-3888)

7. Riviera Marina Shark Tournament, Punta Gorda, FL
3 yrs (87-89) [Discontinued 89]
<50 anglers/yr
No records
8. Howard (813-639-2008)

8. Pineland Marina Shark Tournament, Pineland, Pine Island, FL
3 yrs (86-88) [Discontinued 88]
15-40 anglers/yr first two yrs; 100 anglers third year
Incomplete records
8. Jackson (813-283-0080)

9. Pine Island Shark Tournament, St. James City, Pine Isl., FL
2 yrs (89-90) [Discontinued 90]
10-20 anglers/yr
No records
T. Walsh (813-283-4446)

10. Great Shark Hunt, Ft. Myers/Ft. Myers Beach, FL
4 yrs (86-88,90) [Discontinued 901
100 anglers/yr
Incomplete records
D. Eget (B13-463-4448)

1. Angler’s Answer Shark Tournament, Marco Island/Naples, FL
4 yrs (88-91) [Activel
150 anglers/yr
Records not provided
B. Udell (813-775-7336)

12. St. Matthew’s House Shark Tournament, Naples, FL
1 yr (91) [Activel
26 anglers/11 boats
1 shark caught (4 ft./45 lb. hammerhead)
J. Shaver (813-774-0500)

13. Jaws I1-VIII, Port of the Islands, Neples, FL
8 yrs (84-91) [Activel
150-175 anglers/yr
Incomplete records
C. Ray (813-394-3101)



Table 1.

(continued)

IV. FLORIDA KEYS

1.

Round-the-Clock Shark Tournament, Key West, FL
4 yrs (88-91) [Activel

15-20 boats/yr -- 30-50 anglers/yr

Records not provided

R. Bostal (305-292-1961)

Jaycees Shark Rodeo, Marathon, FL
18 yrs (72-89) [Discontinued 89]
40 snglers/yr

No records

B. Daniels (305-872-2237)

Univ. of Miami/Upper Keys Shark Tournament, Islamorada, FL
4 yrs (87-90) [Discontinued 90]

50-100 anglers/yr

Incomplete records

J. Musick (305-664-1003)

Jaycees Shark Tournament, Lake Worth, FL
5 yrs (78-82) [Discontinued 82)

100-200 anglers/yr

No records

B. Mostler (407-746-7568)

Port Salerno Shark Fishing Tournament, Port Salerno, FL
16 yrs (76-91) [Activel

50-100 anglers/yr

Records provided

D. Taylor (407-692-0661)

Sebastian Inlet Beach Tournament, n. of Vero Beach, FL
3 yrs (85-87) ([Discontinued 87)

30-50 anglers/yr

No records

E. Dwyer (407-773-8379)

Florida Shark Club Tournament, Jacksonville (Mayport), FL
15 yrs (76-90) ([Discontinued 90]

50-100 anglers/yr

Records provided

S. Gale (904-389-5659)

TOTAL NO. FLORIDA TOURNANENTS DOCUMENTED = 34




tournaments in Florida typically have been smaller events held in late spring
or summer months, on both Atlantic and Gulf coasts. These tournaments range in
size from a few events with over 200 participants, which draw anglers, sponsors,
and media attention from well outside the fishing area, to very small contests
involving less than 50 anglers (Fig. 3). Average tournament size in Florida is
about 100 participants. The duration of the typical tournament is one weekend,
usually a 40 to 48-hr period between Friday evening and Sunday afternoon or
evening.

Nearly all tournaments are exclusively for boat fishermen, usually 2-4
registered anglers per boat; at least two tournaments also have involved beach
or pier fishermen. Strictly rod and reel fishing under IGFA rules typically
applies. Until very recently (the last 2-3 yrs), most tournaments had no
restrictions on catch, either by number or size of sharks, except that many
disallowed nurse sharks (Ginglymostoma cirratum; Table 2) as not being a good
"fighting" fish.

[A joint study by Texas A&M University of the Gulf of Mexico recreational
shark fishery for the NMFS/MARFIN program has been conducted concurrently with
this study. Further socio-economic aspects of shark tournament participants in
the Florida Gulf are surveyed in-depth in the Texas A&M study, under the
supervision of Dr. R. Ditton of the Department of Wildlife and Fisheries Sciences

and in cooperation with this study’s principal investigator, Dr. R. Hueter.]

Temporo-Spatial Distribution of Tournament Activity. The number of shark
tournaments in the state began building after 1975 and reached a peak in 1989,
then dropped in 1990 and 1991 (Fig. 4). Only one tournament (Jaycees Shark

Rodeo, Marathon) was found for the years prior to 1975. In the summer of 1975,
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FLORIDA SHARK TOURNAMENTS 1971 - 1991

SIZE_OF TOURNAMENT
0 <50 ANGLERS

® 50-100 ANGLERS
® 100-200 ANGLERS

® >200 ANGLERS
* GULF COAST

SHARK CENSUS

Fig. 3.

Location and size (by number of registered anglers) of
shark sportfishing tournaments in Florida, 1971-91. A
total of 34 tournaments in the 20-year period was held
in state waters. The Gulf Coast Shark Census is a non-
kill, 100% catch-and-release shark tournament involving
100-200 anglers per year; all others are kill tournaments.




Table 2. List of shark species of Florida coastal waters by common and

scientific names.

Common Name

~Bignose
Blacknose
Blacktip
Bull
Caribbean reef
Dusky
Sandbar
Sitky
Spinner
Tiger
Lemon

Atlantic sharpnose

Bonnethead

Great hammerhead
Scalloped hammerhead
Nurse

Sand tiger

Shortfin mako

Scientific Name Family

Carcharhinus altimus Carcharhinidae
C. acronotus
C. limbatus

C. leucas

C. perezi

C. obscurus

C. plumbeus

C. falciformis
C. brevipinna

Galeocerdo cuvieri
Negaprion brevirostris

Rhizoprionodon terraenovae

Sphyrna tiburo Sphyrnidae

S. mokarran

S. lewini

Ginglymostoma cirratum Orectolobidae
Odontaspis taurus Odontaspididae
Isurus oxyrinchus Lamnidae
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Number of active shark tournaments in Florida waters by

year, 1971-91.

The increase in activity beginning in 1976

followed the release of the movie Jaws in the summer of

1975.

1987-89, the number of tournaments began to decline.

After the heyday of shark tournament activity in



Jaws changed the way much of the public viewed sharks, and the number of new
tournaments began growing: five added in 1976, and 10 by 1980. From 1985 to
1989, the total number of tournaments in the state increased by two per year,
reaching a peak of 21 separate shark tournaments held in Florida in 1989. In
recent historical terms, 1987-89 was the heyday of shark tournament activity in
the state.

Since 1989, there has been a sharp decline in the number of shark
tournaments held each year. Only 14 remain active, and of these only seven are
large, viable events involving 100 anglers or more. Thus, of the 34 tournaments
charted between 1971 and 1991, only 21% remain as significant tournaments today.
This temporal pattern mirrors the trends evident in the NMFS/MRFSS data for
Florida: a build-up in sharkfishing activity through the early and mid-1980’s,
and a decline in the late 1980’s.

The great majority of shark tournaments in the state (nearly 80%) have
been held along the Gulf coast (Fig. 3). Only four organized tournaments have
been held along the Atlantic coast (Jacksonville, Sebastian Inlet, Port Salerno,
and Lake Worth) and three in the Keys (Key West, Marathon, Islamorada). On the
Gulf coast, five tournaments have been run in the panhandle region (Panama City,
Destin, Pensacola, and two in Orange Beach, Alabama). The remaining 22 Gulf
tournaments have been concentrated from just north of Tampa Bay to Naples (Fig.
3). With the availability of large sharks indigenous to the broad continental
shelf of the central Gulf coast (Clark and von Schmidt, 1965), sharkfishing in
this region has attracted more tournament activity than in other coastal zones.

The spatial distribution of the Gulf tournaments from 1980 to 1991 is
illustrated in Figs. 5A-G. Figs. 5A-C show the increase in tournament activity
along the central Gulf coast from 1980 through 1987. A spatial pattern then
emerges in the yearly sequence of tournament distribution from 1988 through 1991
(Figs. 5D-G). There appears to have been a steady dispersal of tournament
activity away from its geographic core area (Tampa Bay to Charlotte Harbor) as
overall tournament activity began to decline.

Catch Data. Logbook records from nine tournaments were Tocated and found

suitable for analysis. Of the remaining 25 tournaments, usable records from only
five may exist but were not made available to this study. Of these five, the
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1980 GULE COAST KILL TOURNAMENTS

Fig. 5A. Distribution of shark kill tournaments in the Florida
Gulf, 1980. Figs. 5A-G show a build-up in tournament
activity, especially along the central Gulf coast,
through the 1980's, followed by a decline in activity
in the Tatter 1980's/early 1990's.



1984-1985 GULF COAST KILL TOURNAMENTS

Fig. 5B. Distribution of shark kill tournaments in the Florida
Gulf, 1984-85.



1986-1987 GULF COAST KILL TOURNAMENTS

Fig. 5C. Distribution of shark kill tournaments in the Florida
Gulf, 1986-87.



1988 CULF COAST KIlLL TOURNAMENTS

Fig. 5D. Distribution of shark kill tournaments in the Florida
Gulf, 1988.



1989 GULF COAST KILL TOURNAMENTS

Fig. 5E. Distribution of shark kill tournaments in the Florida
Gulf, 1989.




1990 GULF COAST KILL TOURNAMENTS

Fig. 5F. Distribution of shark ki1l tournaments in the Florida
Gulif, 1990.



1991 GULF COAST KILL TOURNAMENTS

Fig. 5G. Distribution of shark kill tournaments in the Florida
Gulf, 1991.




record curator of only one tournament (Panama City) was deliberately
noncooperative in providing information. Two of the nine tournaments providing
suitable records were eliminated from the analysis: the St. Matthew’s tournament
in Naples, because 1991 was its first year; and the Gulf Coast Shark Census based
in Sarasota, because its three-year-old format of 100% catch-and-release is
categorically different from the kill tournaments.

The seven tournaments with catch data for analysis are: 1) Florida Shark
Club Tournament in Jacksonville (Mayport); 2) Port Salerno Tournament near
Stuart; 3) Tampa Bay Sharkers Tournament in St. Petersburg; 4) Port of Hudson
Tournament in Hudson Beach, north of Clearwater; 5) Destin Tournament; 6) Perdido
Pass Tournament in Orange Beach, Alabama; and 7) Monster Shark Tournament in
Orange Beach, Alabama (Fig. 6).

The usable catch records from these seven tournaments are summarized in
Table 3. They range in duration from 16 years of continuous data from the Port
Salerno tournament (1976-91) to three years of data from the Orange Beach Monster
Shark tournament (1989-91). Four categories of data for each tournament are
summarized in Table 3: 1) total number of sharks entered in the tournament; 2)
largest shark entered by total whole weight in pounds; 3) average shark size
entered, either averaging weights of all sharks entered or, where those data were
not available, taking the average of the top three or five heaviest shark
weights; and 4) number of tournament participants. The fishing effort in terms
of numbers of anglers fishing was very steady within six out of the seven
tournaments over the time periods indicated in Table 3, except for the last year
of the Jacksonville (1990), Tampa Bay (1990), and Hudson (1991) tournaments.
In the case of the Port Salerno tournament, angler registration is variable by
year and is shown in Table 3.

Lines 1, 2, and 3 of Table 3 are plotted for the seven tournaments in
Figs. 7A-E. Each graph plots shark number or CPUE data against the left axis
and shark weight against the right axis. Fig. 7A shows the combined data for
the three panhandle tournaments (Destin, Perdido Pass, Orange Beach Monster
Shark). Although the records are not complete and cover only 3-4 years of
activity, all three categories of catch (number of sharks, largest, average
size) appear to be lower in 1990-91 vs. 1988-89. Number of sharks caught per
registered angler (CPUE) dropped for the Destin tournament from 71/150 = 0.47
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Fig. 6.

Locations of seven shark tournaments and longlining
operation for which catch records are analyzed.

: Monster Shark Tournament, Orange Beach, Alabama.

: Perdido Pass Tournament, Orange Beach, Alabama.
Destin Tournament, Destin, Florida.

Port of Hudson Tournament, Hudson Beach, Florida.
: Tampa Bay Sharkers Tournament, St. Petersburg, F1.
: Port Salerno Tournament, Port Salerno, Florida.
Florida Shark Club Tournament, Mayport, Florida.

: Area of fishing for Crooke longline operation.
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Table 3.

Jax
(79-90)

W N =

Port
Salerno
(76-91)

W N =

Tampa
Bay
(85-90)

D N -

Hudson
(85-91)

DN =

Destin
(88-91)

W0 N =

Perdido
Pass
(88-91)

DN -

Orange
Beach
(89-91)

N =

Data summary for logbook records

from seven Florida

shark tournaments.

1976 77 78 79 80 81 82 83 84 85 8 8 8 89 90 91
67 - - - - 80 - - - - - 8
827 - - - - 672 716 625 516 638 - 254
5875 - - - - 5425 6273 4973 4263 3733 - 79
113a - - - - - - - - - - 50a
18 56 - 40 43 32 45 - 14 19 40 34 19 11 13 7
389 670 1090 905 750 540 665 210 420 400 375 270 384 272 328 227
3625 3745 6895 6133 4475 3555 - 2023 3615 2815 3495 2315 3015 2455 2675 1845
107a 69a - 45a 5la 83a 78a 109a 131a 1l1la 78a 100a 90a 76a 63a 30a
32 18 5 22 11 2
607 566 322 615 351 182
243 302 234 176 198 162
(averages 200a/yr) 44a
48 22 26 21 11 4 5
715 752 530 860 300 95 63
- 197 217 216 187 73 55
(averages 230a/yr) 60a
71 28 18 -
605 757 387 -
157 234 202g -
(averages 150a/yr)
16 9 - -
476 617 - 225
246 322 - -
20b 18b - -
32 10 2
566 989 177
3535 - -
8b - -

e e e de e e de de e de e Fe de de e de e e e Je Je Je Jo e Fe e e T dede e de ke Je Je de e e e T de de e Je de Je de e e e Je de de e Fe Je de ke e Je Je do Jo de Je Je e ke ke T de de dede de he e ke ke de dede he ke ke e de ke ke de

1
2
3

No. sharks: Total number of sharks entered in tournament

Heaviest shark: Largest shark (1bs whole weight) entered in tournament

Avg. shark weight: Mean weight (1bs) of sharks entered [subscript denotes no. of
sharks used in calculating mean weight when all shark weights were not available,

e.g. X5 = avg. wt. of top 5 heaviest sharks in tournament, etc.]

No. anglers/boats: Total number of registered participants in tournament
a = anglers
b = boats



FLORIDA PANHANDLE TOURNAMENTS
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Fig. 7A. Total number of sharks entered (left axis) and shark

weights (right axis) for three Panhandle tournaments.
Data from Table 3. The A in 1991 is heaviest shark
weight (225 1bs) for the Perdido tournament.



HUDSON BEACH TOURNAMENT 1985—91
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Fig. 7B.

Catch data from Table 3 for Hudson tournament, 1985-91.
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TAMPA BAY TOURNAMENT 1985-90

O0—0 Total Sharks Entered
®— —® Heaviest Shark Weight
a- - - A Average Shark Weight

Il

- 800

°))
o
o

} §
'S
o
o

T

N
-
o

n 30+

X

[ -

)

£

2]

[V

o 20-

| -

)

0

£

S

Z 10
0

Fig. 7C.

Catch data from Table 3 for Tampa Bay tournament, 1985-90.
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PORT SALERNO TOURNAMENT 1976—91

- o—o0 CPUE
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Fig. 7D. Catch data from Table 3 for Port Salerno tournament,
1976-91. Catch per unit effort (CPUE) is calculated
as number of sharks entered in tournament per registered
angler.
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JACKSONVILLE TOURNAMENT 1979-90
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Fig. 7E. Catch data from Table 3 for Jacksonville tournament,
1979-90. The average shark weight for 1990 is for
all 8 sharks entered in the tournament that year.



in 1988 to 18/202 = 0.09 in 1991; the Orange Beach CPUE likewise dropped from
approximately 1.00 in 1989 to 0.06 in 1991. But the trends are not clear due
to the short time period of coverage and small number of participants in the
Perdido and Orange Beach tournaments.

For the Hudson tournament, however, the historical trends are quite clear
(Fig. 7B). Over the seven years of this tournament (1985-91), all three
categories of catch have shown sharp declines. This is true even though effort
remained a steady 200-230 anglers per year until the last year (1991), when it
dropped to 60 anglers. This tournament, which in 1985 landed 48 sharks with a
715-1b tiger as the winning shark, brought in only 4 sharks in 1991 with a 94.5-
1b nurse shark as the winner. The most noticeable part of this decline began
after 1988.

The Tampa Bay tournament (Fig. 7C) shows similar but perhaps less clear-
cut trends over recent years. The 1987 tournament was nearly cancelled due to
bad weather, and the tournament director reported that the boats could not get
offshore that year. Thus, the transient declines in the 1987 catch vs. 1986
and 1988 were most likely due to this factor. But the declines from 1988 to
1990 are clear. In 1990, with good weather, the number of registrants dropped
to 44, but the poor nature of their catch was nevertheless significant: a total
of two sharks, a 182-1b nurse shark and a 142-1b bull shark. CPUE dropped from
approximately 0.16 sharks/angler in 1985, when 32 sharks weighing from 606.5 to
79 1bs were entered by about 200 anglers, to 0.05 in 1990. After the 1990
tournament, the event was discontinued.

For the Port Salerno tournament (Fig. 7D), angler registration has varied,
but fortunately the numbers of registrants are known for all but one of the 16
years of records. This allows for the plotting of true CPUE over the life of
the tournament, and results in the best data set found for this study. Although
there are some breaks in the data, this tournament shows declines in all
categories of catch through the 1980’s. CPUE dropped from a high of 0.89 in 1979
to a low of 0.14 in 1989, recovering slightly to 0.21 in 1990 and 0.23 in 1991.
(The 1991 data are compromised by comparatively low angler registration and poor
weather on the second day of the tournament.)

The Jacksonville tournament data are shown in Fig. 7E. Although there
are large breaks in these data, recent declines in catch by number and size of
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sharks are evident. The 1990 tournament resulted in eight sharks entered by 50
anglers (CPUE = 0.16, vs. 0.59 in 1979) and an average weight of 79 1bs for the
eight sharks. Attempts by the Florida Shark Club to find large sharks in the
area prior to the 1991 scheduled tournament were unsuccessful, even though two
separate dates were tried, and so the tournament was cancelled that year.

In summary, it is clear that there have been sharp declines in the
recreational catch of sharks by number, size, and CPUE in Florida coastal waters
since the mid-to-late 1980’s, as exemplified by shark tournament data. These
lower catches are having a significant effect on tournament activity, leading
to the demise of a number of previously well-organized and well-attended kill
tournaments.

Species Distribution/Abundance. The breakdown of the seven-tournament
catch into eight species categories (sandbar, dusky, tiger, hammerhead spp.,
bull, lemon, blacktip/spinner, and nurse; see Table 2) is shown in Table 4.

The species representation 1is typical of the assemblage of large sharks
inhabiting Florida coastal waters in spring and summer months (Clark and von
Schmidt, 1965; Castro, 1983). Generally, the decline in total catch in all
tournaments, particularly after 1988-89, 1is reflected across-the-board in
declines in catch by species. No particular species appears to escape this
trend. Large dusky, tiger, and hammerhead sharks become rare after 1989.

Further interpretations of these data are difficult given the low and
irregular sample size and the wunreliability of some of the species
identifications. For example, the identification of 39 dusky sharks caught in
the Destin tournament in the summer of 1988 is questionable. The common name
"dusky" is used in that region to describe a number of shark species (C.F.
Crooke, pers. com.), and no duskies were reported in the Crooke longline data
for all of 1988 (see Crooke longline data, below). However, in previous years,
Mr. Crooke reported catching duskies in the month of July (see below), so the
Destin tournament data cannot be entirely ruled out.

The apparent lack of sandbar sharks in the 7/4/88 and 7/4/90 Jacksonville
tournaments may be due to real declines in stocks of this species, which is
heavily targeted by commercial longliners. On the other hand, the low numbers
could be due to a mismatch between the timing of the 1988 and 1990 tournaments
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Table 4. Representation of 8 species categories in catch from 7 Florida shark
tournaments.

1979 80 81 82 83 84 85 8 87 88 89 90 91

SANDBAR
Orange Beach
Perdido Pass
Destin
Hudson 0 0 O
Tampa Bay
Port Salerno
Jacksonville 22 31 7

-0 0
[eNoNoNo]

[a—
OCOO0OO0O0O

DUSKY

Orange Beach

Perdido Pass 0
Destin 39
Hudson 0O 0 5 O
Tampa Bay

Port Salerno

Jacksonville 1 3 0

TIGER
Orange Beach
Perdido Pass 4
Destin / 8
Hudson 4 5 10 3
Tampa Bay
Port Salerno 1
Jacksonville 11 14 1

o WO
OO0OO0OO0OwWw

— ) O) =

2O O -

HAMMERHEAD spp.
Orange Beach
Perdido Pass
Destin
Hudson 1 5 3
Tampa Bay
Port Salerno
Jacksonville 6 12 0

BULL
Orange Beach 8
Perdido Pass 9 0
2
2

N O W
— N W

o
——0 O W

Destin , 15 1
Hudson 2 3 3 5
Tampa Bay

Port Salerno 0
Jacksonville 7 7 2

OO =N




Table 4. (continued)

1979 80 81 82 83 84 85 86 87 88 89 90

LEMON
Orange Beach
Perdido Pass
Destin
Hudson 1 2 2
Tampa Bay
Port Salerno ]
Jacksonville 8 4 0

BLACKTIP/SPINNER
Orange Beach
Perdido Pass
Destin
Hudson 1 1 3
Tampa Bay
Port Salerno
Jacksonville 8 4 0

NURSE
Orange Beach
Perdido Pass : 0
Destin 0
Hudson 1 6 0 5
Tampa Bay
Port Salerno 1
Jacksonville 0 2 0

OO
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COoOO—MN NOVOOO

O & b st et

NOTE: Species ID’s not necessarily reliable

Species ID records incomplete for:
Orange Beach ‘89 (16/32 ID’ed)
Hudson ‘85 (10/48 ID’ed)
Port Salerno ‘89 (10/11 ID’ed)
Jacksonville ‘84 (77/80 ID'ed) & ‘88 (10/? ID’ed)




and movements of the inshore groups of sandbar sharks off northeast Florida
during those two years. As an aggregating, highly migratory species, sandbar
sharks can vary in the timing of their local seasonal abundance with climatic
variation and other factors.

Nevertheless, with the above considerations, the overall picture of
decreasing catch by species is consistent with the declines in the general catch
data from the seven tournaments.

Crooke Longline Data

Raw Data. The transcribed Crooke longline data are presented in Appendices
1 and 2. Appendix 1 is the database arranged chronologically and Appendix 2 is
sorted by species. The area of fishing south of Pensacola for these data is
indicated in Fig. 6.

Table 5 shows the compiled species totals by sex. A total of 659 sharks
of 13 species were collected, comprised of 338 nongravid females, 43 gravid
females, 245 males, and 33 sharks where sex was not determined (usually because
the shark had been damaged on the 1ong1ine by the predatory activity of other
sharks). The species caught in order of abundance, from highest to lowest, were
sandbar, blacktip, bull, tiger, dusky, scalloped hammerhead, great hammerhead,
blacknose, nurse, spinner, sand tiger, lemon, and sharpnose sharks. The size
of the longline gear (14/0 hooks) selected for larger sharks, and smaller species
that inhabit the fishing area may be under-represented (e.g. blacknose and
sharpnose) or not present (e.g. bonnethead, Sphyrna tiburo) in the catch.

Species Profiles. The distributions of catch by month of the year over
the 15-year period are plotted for each of the 13 species in Figs. 8A-G. Mr.
Crooke did not fish in the months of January and February, and rarely in March
and December, so the primary sampling period extends from April through November
each year. The water temperature regimes for each species are shown in Fig. 9.

Sandbar sharks, the most abundant species, were found throughout the
fishing year off Pensacola but reached a distinct peak in October (Fig. 8A).
Sex ratio for sandbars was 1:1.37 males to females. Ten percent of all females
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Table 5.

o

O 0 ~N O

11.
12.
13.

SPECIES

Sandbar

Blacktip

Bull

Tiger

Dusky

Scal. Hammerhead
Great Hammerhead
Blacknose

Nurse

. Spinner

Sand tiger
Lemon

Sharpnose

Compiled Crooke longline catch (1975-89) by species and sex.

# NONGRAVID # GRAVID SEX NOT

FEMALES FEMALES # MALES AVAILABLE TOTALS

90 10 73 1 174

70 19 23 15 127

58 4 50 1 113

67 1 28 3 99

32 1 27 4 64

0 0 28 4 32

12 2 5 0 19

3 5 4 2 14

0 0 5 2 7

4 0 1 1 6

2 0 0 0 2

0 1 0 0 1

0 0 1 0 1

338 43 245 33 | 659



Fig.

Total Number of Sharks

Total Number of Sharks

8A.

80

60

40 4

20 A

50

40 4

30 -

20

10+

Number of sandbar and blacktip sharks in Crooke longline

SANDBAR

.@WNWS@@
F M A M J J A S

L

NN N
BLACKTIP
N
N s
NN
NN
NN
N N
NN
NN
NN
NN
..,.>§§@§mf.

data by month caught over all years, 1975-89.




BULL

m-

1

0

)

A

WA,
VS
VS

mr

J F M A M J J A S

40

0

T v T d T
Q Q Q
2] N —

SYJDYS }JO Jaguwinp |D}O]

D

N

TIGER

SISy
VA
(S
I

S 0 N D

A

v
U7~

v~ r=
L k=<
V1=

"

SYJDYSG O JaquinN |D3O]

Fig. 8B. Number of bull and tiger sharks in Crooke longline data
by month caught over all years, 1975-89.



Fig.

Total Number of Sharks

Total Number of Sharks

8C.

30

DUSKY

25 4

20 A

15 A

10 +

16

AL
oV
2V A

SI

< 4
[

SCALLOPED HAMMERHEAD

12

Number of dusky and scalloped hammerhead sharks in Crooke
longline data by month caught over all years, 1975-89.

. ~

n

< -

>-4

=
YA

gmmm.

J A ) 0 N

D




Fig.

Total Number of Sharks

Total Number of Sharks

0 GREAT HAMMERHEAD

LA
oV LS

@@@

BLACKNOSE

[
-
z
>
<

\

T T T
J J A

=/
oL/ A

3

[
n
Z
>

. Number of great hammerhead and blacknose sharks in Crooke

longline data by month caught over all years, 1975-89.



Fig.

Total Number of Sharks

Total Number of Sharks

SPINNER

5 NURSE
r‘:

. \
N
N
N
\

2- N
N\
N
N\

Number of spinner and nurse sharks in Crooke longline
data by month caught over all years, 1975-89.



Fig.

Total Number of Sharks

Total Number of Sharks

8F.

SAND TIGER

3

2

14

0 i T T T T T T A T T T T
J F M A M J J A S 0 N D

5 SHARPNOSE

2 -

14 §

0 T T T T T % T T T Y T T
J F M A M J oo A S 0 N D

Number of sand tiger and sharpnose sharks in Crooke
longline data by month caught over all years, 1975-89.



Fig.

LEMON

3
1))
X
et
O
£
n 2 4
-
(o)
-
Qo
0
E
D
z 14
©
-yt
(o)
'—
0 Ll | 4 ¥ L] 1 L k] L] T

c
m
z
>
T
c
<
>
v
o
=z 4
o

8G. Number of lemon sharks in Crooke longline data by month
caught over all years, 1975-89.




SAND TIGER 4 s
LEMON + .
SANDBAR + o PN
TIGER + - . o
BLACKTIP + o — o
DUSKY + o -~ &
BLACKNOSE + o - o
SCALLOPED HAMMERHEAD ——o
GREAT HAMMERHEAD + o PRI
SPINNER + ——0
BULL + o ——— o
SHARPNOSE + o
NURSE o
s0 60 70 80

Water Temperature (°F)

Fig. 9. Seawater temperature ranges and means (filled circles) for
shark species from Crooke longline data. (Local water
temperature in the fishing area was recorded for each day
of catch.)
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caught were gravid. Size of sandbars ranged from a 4.3-ft (total contour lTength-
TCL) nongravid female caught 6/16/87 to a 7.8-ft TCL nongravid female caught
10/5/81.

Blacktip sharks were more predominant in the late spring, reaching their
peak in May and June (Fig. 8A). Sex ratio was 1:3.87 males to females and 21%
of females were gravid. For 12% of the blacktip sharks, sex was not
identifiable. This was by far the most molested species of shark on the line,
comprising over 50% of the sharks preyed on by other sharks after being caught.
Size of blacktips ranged from a 3.9-ft TCL male caught 9/7/85 to a 6.4-ft TCL
nongravid female caught 6/11/83.

Bull sharks usually appeared in the area in May at their peak abundance,
and were caught with decreasing frequency throughout the summer into September
(Fig. 8B). One bull was caught in November, a 6.6-ft TCL male captured 11/7/81.
Sex ratio was 1:1.24 males to females; only 6% of females (4) were gravid. Size
ranged from a 5.3-ft TCL nongravid female caught 4/9/77 to two 9.0-ft TCL
nongravid females caught 6/1/78 and 7/13/88.

Tiger sharks were found in the area throughout the fishing year, basically
increasing in frequency from March to November, with a transient decline in June
(Fig. 8B). Tigers were one of the most eurythermal species, found in a 26°F
temperature range from 60°F to 86°F (Fig. 9). Of the 68 females caught during
the 15 years of longlining, only one was gravid (13 ft TCL, caught 7/4/80; this
is the largest shark in the Crooke records). Sex ratio was 1:2.43 males to
females and size ranged from a 3.3-ft TCL male (8/23/87) to the 13-ft female.

Dusky sharks were present from June to December with two peak periods, one
in July and a higher one in October/November (Fig. 8C). The size of duskies in
the catch was large, averaging 10.2 ft TCL (s = 0.99) and ranging from a 7.9-
ft TCL nongravid female caught 10/28/78 to an 11.6-ft TCL nongravid female caught
7/3/85. As with the tiger sharks, only one gravid dusky female was found out
of 33 females caught. Sex ratio was 1:1.22 males to females.

Scalloped hammerheads appeared suddenly on the scene in May, tapering off
in frequency through the summer with only a few caught in August, September, and
October (Fig. 8C). All scalloped hammerheads were male (four could not be
identified by sex). Size ranged from 6.1 ft TCL (5/16/81) to 9.0 ft TCL (5/30/81
and 7/13/88).



The monthly distributions of the other seven species are shown in Figs. 8D-
G. Numbers of sharks in these seven species were low, together comprising only
8% of the total catch. Interesting features among these species includes:
gravid females outnumbered nongravid females among the blacknose sharks; all five
nurse sharks caught were male; and the one lemon shark caught in 15 years of
fishing was a gravid female, 9.0 ft TCL caught 5/1/82.

Historical Trends in Size of Sharks. Figs. 10A-G show plots of all sharks
caught, by total contour length vs. precise date caught, for each of the 13
species, with sex of each shark indicated. For the six most abundant species,
simple Tinear regressions were calculated to examine the relationship between
size of shark (in TCL) and year of capture (Figs. 10A-C). For these
calculations, dates of capture were reduced to year only, to eliminate regular
seasonal fluctuations. An ANOVA test was applied to test for significance of
each of the six regressions (Zar, 1984).

Four of the six species (blacktip, bull, dusky, and scalloped hammerhead)
did not pass the ANOVA F-test for regression significance. However, two species
--sandbar and tiger sharks--had regressions with significant negative slopes.
The sandbar data (Fig. 10A) produced a regression coefficient (slope) of -0.04
ft/yr that was significant (0.0025<P<0.005), indicating that the size of sandbar
sharks slowly diminished at an average rate of about { inch per year throughout
the 15 years of longlining. The tiger data (Fig. 10B) showed a somewhat stronger
decline with a significant slope of -0.14 ft/yr (0.001<P<0.0025), corresponding
to an average decrease of 1.7 inches per year or about one foot every 7 years.

Coefficients of determination (r% were very low for all six regressions,
including sandbar (0.05) and tiger (0.09). This indicates that a curvilinear
relationship would probably better describe the relationship of decreasing length
with time in the sandbar and tiger data.

When all sharks irrespective of species are plotted by length vs. year (Fig.
11), the resulting regression is highly significant (P<<0.0005). The slope of
this line is -0.09 ft/yr, corresponding to an average decrease of 1.1 inches per
year, or about one foot every 11 years. Again, r2 for this linear regression is
very low at 0.04, strongly suggesting a curvilinear relationship in the decline
of shark length with time.
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Catch per Unit Effort. CPUE is plotted from the 15 years of Crooke data
in Fig. 12 as number of sharks caught per hook vs. year of fishing, for
successful sets of the gear (see Methods/Crooke Longline Data). There is a
noticeable decline in the CPUE plot between the early 1980’s and the late 1980's.
In 1980, CPUE reached its highest point at 0.154 sharks per hook. In 1988, at
its lowest point, CPUE was exactly half that of eight years previously, at 0.077
sharks per hook. A linear regression fitted to the entire CPUE data shows a
negative slope (Fig. 12) but the regression does not pass an ANOVA test for
significance (0.10<P<0.25). If the catch data for the first two years of
operation, 1975 and 1976--arguably the start-up learning period in which Mr.
Crooke set the 1ine only nine times each year--are omitted from the analysis,
the resulting regression shows a steeper negative slope that is highly
significant (0.005¢<P<0.01; r? = 0.48).

Mr. Crooke reported in his annual written summaries which accompanied the
database that catches were dropping off in 1987-89, with more unsuccessful sets
occurring in those later years. He writes in his 1989 summary that it "was the
first year ever to make 6 or more longline sets with no sharks." Thus, it is
apparent that CPUE was dropping off even more dramatically than is shown in Fig.
12, but unfortunately the total number of unsuccessful sets each year was not
recorded for quantitative analysis.

Summary. In the later years of the Crooke longline operation, size of
sharks caught and CPUE in sharks per hook were both declining. It is evident
from the data that one explanation for both phenomena is the near-complete
disappearance of the dusky (Fig. 10C) as well as the great hammerhead (Fig. 10D)
from the catch after 1985. Both of these are large-bodied species. The decline
in average size of the most abundant species (sandbar) and fourth-most abundant
species (tiger) contributed further to a general decline in size of catch.
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Catch per unit effort (CPUE), in number of sharks caught per
hook set, for successful sets (i.e. those catching at least
one shark) for the Crooke longline data, 1975-89. In 1975-
86, the Tine had 20 hooks per set; in 1987-89 (*), 30 hooks
per set were used. The regression using all data (dotted
line) is not significant; with the 1975-76 data omitted (see
text), the negative slope of the regression (dashed 1line) is
significant (0.005<P<0.01; r =-0.70).
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DISCUSSION

Historical Trends in Florida Shark Tournaments

With over 200 shark tournaments involving more than 22,500 anglers over
the past 20 years, tournament fishing for sharks has been a significant component
of the recreational fishing activity in Florida. Most anglers participating in
these tournaments are general saltwater fishermen who target other marine species
as well in their fishing activities but particularly enjoy the thrill of battling
a large fish. The shark mystique attracts these fishermen, as well as tournament
organizers, sponsors, businesses, the media, and the public at large.

Fishing in the tournaments is typically conducted from boats, although
some beach and pier fishing is allowed in certain tournaments. Most boat fishing
is done not far from shore, usually less than 15 miles out, in vessels ranging
from small, open boats powered by outboard motors to 1large, expensive
sportfishing yachts. Value of top prize varies in these tournaments but
generally runs between $1,500 to $3,000 cash. This is well below the prizes in
some "big money" shark tournaments held in the northeast U.S., which have awarded
top prizes of $50,000 or more (NMFS, 1989).

Interest in shark tournament fishing began building in Florida after 1975
and reached a peak in 1989. This growing interest was reflected in more new
tournaments being established each year, until a maximum of 21 separate shark
tournaments were being held by 1989. But even before then, tournament fishing
for sharks was beginning to change, and many of those 21 tournaments were
experiencing problems. In the two years since 1989, tournament activity in the
state has declined by at least 33%.

The majority of shark tournaments in the state have been held along the
Gulf coast, with concentrations in the western panhandle and the central Gulf
coast. The recent decline in tournament activity has been manifested
particularly in the dissolution of activity along the central Gulf coast from
Tampa to Naples (Figs. 5A-G).



The reasons for the discontinuation of individual tournaments during the
1971-91 study period are several. Business factors affect the organization and
continuity of tournaments from year to year. Competition among tournaments may
Tead to the demise of smaller events. The recent prominence of the conservation
movement among saltwater sportfishermen has caused many tournaments to at least
re-think their format, and either change or discontinue their activities.
Conservation-oriented shark fishermen recently have begun to seek alternatives
to unlimited kill tournaments. Part of the change in kill tournament activity
in the central Gulf coast region, for example, may be due to the recent success
of the 100% catch-and-release Gulf Coast Shark Census, begun in 1989.

But the most significant reason given for the recent demise of the larger,
well-established tournaments (e.g. Tampa Bay Sharkers, Florida Shark Club in
Jacksonville) is the lack of large sharks to catch. This is substantiated by
the catch data presented in this report. With no exceptions reported, the catch
of large sharks in Florida tournaments has declined in recent years. The numbers
of sharks entered in the tournaments have decreased and, where calculable, the
catch per unit effort in the tournaments has fallen.

Rules changes in the tournaments play a role in determining number of
sharks entered, and some kill tournaments recently have adopted daily bag limits
and minimum sizes. But these changes have been made only in the last 1-2 years,
while declines in the catch began well before that. In fact, these rule changes
typically have been made as a response, rather than a precursor, to the
historical decline in catch within a tournament. For example, the Port Salerno
shark tournament instituted bag 1imits for the first time in its rules in 1990,
only after CPUE had hit its Towest point in 14 years of tournament activity (Fig.
7D).

Particularly dramatic in the tournament catch data is not only the decline
in shark numbers and CPUE, but also the size of the sharks. If anything, this
variable should increase with rules limitations on number and minimum size of
sharks entered in tournaments. But instead, both the heaviest weights and the
average weights of sharks entered in state tournaments have declined
significantly in recent years. In the early to mid-1980’s, shark tournaments
were being won with 600-800+ pound tiger, dusky, and great hammerhead sharks.
Now the tournaments are being won in some cases with nurse sharks weighing less
than 100 pounds.
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Historical Trends in the Crooke Longline Data

The Crooke longline data represent a small but unusually consistent and
long-lived sampling operation of the large, inshore sharks inhabiting the
northeastern Gulf of Mexico from 1975 to 1989. The database of 659 sharks
representing 13 species contains important Tlife history information on
distribution of these species by season and size ranges. This report focuses
on the fishery-related aspects of the database, and further studies on other
biological aspects of these data would be useful.

It is evident from the Crooke data that in the later years of fishing,
after 1985, the catch was diminishing. CPUE was down in the last five years of
fishing, falling by at least 40% from 1985 to 1988. The size of sharks being
caught decreased over the 15 years of fishing, but it appears that this decrease
was not a constant since the linear regressions showed relatively poor fits to
the data. Rather, it is more likely that a curvilinear relationship would best
describe the size-year, and perhaps the CPUE, data: relatively flat during the
period from 1975 to 1985, followed by a downward curve in the last five years
of fishing.

One primary reason for this result appears to lie in the fading out of
the large dusky sharks in the fall catch and great hammerheads in the summer
catch. The near-disappearance of the dusky shark after 1985 is consistent with
a widespread decline in the numbers of large duskies throughout the northwestern
Atlantic region. This general decline began in the Tate 1970’s and early 1980’'s
(J. Casey, pers. com.).

The third large-bodied species in the catch, the tiger shark, did not
diminish so much in number as in size. Perhaps because it is among the most
prolific of viviparous sharks, with litters averaging about 40 pups, this shark
persisted in the late 1980’s in the Crooke catch (and the tournament catch) but
at smaller sizes. As with the dusky and great hammerhead, it appears that the
large tigers were being eliminated from the inshore area of fishing.

The other species of sharks in the Crooke catch diminished in number as
CPUE fell but size of shark in the catch did not decrease, except for a small
decline in the sandbar shark. This highly migratory, relatively abundant species
has been the most heavily targeted shark in the southeast U.S. commercial shark
fishery.
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Implications for Local Shark Populations and the Florida Shark Fishery

Both sets of data presented in this report point to the same conclusion.
The declines in numbers of large sharks in inshore waters off Florida are clearly
seen in the tournament catches and in the Crooke longline data. This decline
appears to have taken hold in the 1late 1980’s, a time when the state’s
recreational shark fishery was at its peak and the commercial shark fishery
underwent exponential growth. Although such factors as habitat degradation and
declines in prey species may play a role in this decline, the timing between the
increases in fishery effort and the subsequent drops in shark catch point to
overfishing of shark stocks. This is consistent with the conclusion of NMFS that
sharks were overfished in the western Atlantic and Gulf of Mexico throughout the
1980’s (NMFS, 1989).

The fact that the Port Salerno tournament data show a drop in CPUE in the
early 1980’s, even before the Florida commercial fishery began to expand in the
mid-1980’'s, may indicate the relative impact of recreational fishing pressure
on sharks. A possible scenario state-wide emerges from these data: increasing
recreational targeting of sharks in the late 1970’s and early 1980’s had
diminished stocks to some extent, so that when the intense commercial effort
developed in the mid-1980’s, rapid declines set in.

This may be underscored by the spatial "dispersal" phenomenon of shark
tournament distribution along the Gulf coast in the latter 1980’s. Comparing
the sequence of tournament locations (Figs 5A-G) with the focus of the commercial
fishery in the Tampa Bay area (Fig. 2), there is an apparent correlation between
the development of the commercial fishery in the central Gulf and the withering
of tournament activity in the same region. Although the commercial longliners
out of Tampa Bay ports now fish throughout the eastern Gulf, the fishery began
expanding in the mid~1980’s with short runs to the inshore waters nearer to home.

It is interesting to speculate from these data on the potential impact of
fishing pressure on local stock depletion of sharks. Although most Florida
coastal sharks are migratory, it appears that specific inshore zones can be
depleted relatively rapidly. Thus, even though individual sharks inhabiting an
inshore site may migrate there from distant locations, once those sharks are
removed, recruitment of more sharks to the site is low. This raises the
interesting question of whether there exist subgroups of sharks that follow
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highly specific migratory routes, not unlike sea turtles that return to the
exact same nesting beach year after year.

A fitting conclusion to this report can be found in the prophetic words
of Mr. Fred Crooke, who in 1989, after 15 years of sharkfishing in Florida
waters, concluded his very last record entry with these words:

This will be my last year to longline for sharks. They are
in very grave trouble and I no longer want to be a part of the
problem. Hopefully all of my paperwork on the northwest
Florida sharks will help to establish some baseline data for
the shark’s future. You cannot know where you are today if
you don’t know where you were in the past. It would be a
terrible thing to reduce the shark to a point where he cannot
return.
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Appendix 1. Crooke longline data arranged chronologically. W.T.: water temperature. Species: BL, bull;
BN, blacknose; BT, blacktip; D, dusky; GH, great hammerhead; L, lemon; N, nurse; SB, sandbar;
SH, scalloped hammerhead; SN, sharpnose; SP, spinner; ST, sand tiger; T, tiger. Sexes: F,
nongravid female; GF, gravid female; M, male. Lengths: TCL, total contour length; PCCL,
precaudal contour length; FL, fork length.

ate WI. SP  SEX ICL(ft/in) BCCL(ft/1n) EL(ft/in)
9/7/75 85 BL M 7 8.5 6 4

D F 11 6 9 4.5

T F 7 4.5 5 8

T F 8 8.25 5 9
8/9/75 84 T F 7 2 69
9/10/75 84 BL F 6 6.5 66.5

BL M 6 0.5 59.5
8/11/75 84 BL M 6 8 68

BL F 6 6 5 5

T F 8 11 7 5.5
8/12/75 84 BT GF 6 2 5 1.25

T F 7 5 7.5
8/13/75 85 BT GF 5 6.5 53.5

T F 7 6 6 0.75

T F 7 4.5 ] 1

T F 8 11 7 4.25
8/14/75 84 N M 8 2 6 6.5

N M 8 6.75 7 1
8/21/75 81 SB F 6 11.75 5 10
10/3/75 73 SB F 6 3.5 63.5
5/21/76 73 SH M 8 2.25 71.25
6/11/76 78 BL F 6 4 63
6/24/786 83 BL M 6 7 5 5.75
8/16/76 80 T F 5 11 57.5
8/29/786 79 D M 10 6 9 1.5
10/1/76 78 SB GF 7 2 6 1.25

BT F 5 10 57.5

GH F 10 6 8 1.75
10/10/76 78 D M 8 5 7 0.75

T F 5 6 52
10/16/76 74 SB GF 7 4,75 6 1.5
11/7/78 83 T M 7 1.25 5 11

SB F 7 1.75 5 11.75

SB F 7 4.5 6
412177 68 SB M 5 0.5 50.75
&4/9/77 87 8B F 7 0.75 5 8

BL F 5 3.88 49.38

SB F 7 3.25 6 0.75
5/1/77 76 SH M 8 2.25 [} 1

BT F ] 0.5 5

SP F &7 38.75
5/15/77 79 BT M 5 3 52

SH M 8 2 6 &
5/29/77 80 BL F [} & 5 4.5

BL M [} 2 5 1.5
5/31/77 80 BT F 5 7.75 57
8/1/77 80 GH P 7 5 5 5.5

BT F 5 6.5 & 6.5
8/2/77 80 BL M [} 0.5 4 11.25

BL F 7 7 6 0.5

BT F 5 2.75 & 6.5

BT F 5 10 & 11
8/3/77 80 SH M 7 ] 5 10

BT F 6 1.75 & 11
9/10/77 84 D F 10 10 8 11
9/18/77 84 T F 7 3.75 72

D M 10 3.5 8 2.5

BL M 5 11.5 5 1

>
Y
-y




10/5/77 83 D F 8 6.5 7 1

D F 11 1.5 ] 9.5

D F 10 11.5 ] 3.75
10/7/77 80 T F 7 4.75 6 1

D M 10 4 ]

D F 11 5.5 ] 6
10/30/77 75 D M 10 1 8 5

SP F 5 10.75 4 10
11/13/77 72 T F 6 6.5 5 2.5

T F 7 10 6 3.5

D F 10 2.5 8 8

SB M 4 7.5 4 2.5
11/26/77 69 T M 10 3 8 9

T F 12 1 10 6.5

D F 11 2.5 ] 4

SB F 7 2.5 6 2.5
4/16/78 71 SB F 7 3.5 6 0.5
5/21/78 76 BL M 6 2.5 5 0.5
5/30/78 77 BL F 6 2.5 5 1.5

BL F 6 2.5 59

BL F 6 2.75 53.75

BL F 5 6.25 55.25

BL M 5 5.5 4 5.5
5/31/78 77 BL M 5 7 4 7

BL M 6 5.5 5 4.5

BL M 6 2. 58.5

BT F 5 3 4 3
6/1/78 77 BL F 6 10.25 5 7

BT F 58.5 NA NA

BT F 5 4 4 6

BL F 8 8.5 7 6

BL F °] 7 9

BL F 6 4.5 5 2.5
6/2/78 78 T M °] 6.5 7 10.5

BT NA 5 ] NA NA

BN GF 4 4 NA NA

SH M 7 3.5 5 6.5

BL GF 8 2.5 7
6/11/78 81 BL F 5 11.5 5 1
6/25/78 84 BT F 5 6 54.5

BT F 6 59

BL M 6 5.25 58
7/1/78 85 BT M 5 6 4 6.5

BT M 3 10 3as
7/2/78 85 BT F 6 0.25 58
7/4/78 85 BL F 6 5.5 5 5.5

BL F 8 7 7 7

BL F 8 10.5 7 9.5
7/30/78 85 D M 9 9.5 8 1.5

D M 10 3 8 8.5

BL M 5 4.25 4 5

D M 10 0.5 8 5
8/13/78 84 BL M 6 0.5 4 11.5

BL M 5 9.5 4 11
8/20/78 85 D F 11 5.75 9 5.5

BL F 7 69

R M 8 6 6 10
9/2/78 84 GH F 7 11 5 10.25
9/3/78 84 BL F 7 5.25 6 1
9/4/78 82 BT F 5 7 55
9/5/78 84 BT F 4 8.5 3 10.25

BL M 5 10.5 4 9.5
9/15/78 83 BL F 5 11.25 58
9/16/78 83 R M 8 5.5 6 11
9/17/78 82 SP F 5 4.63 52.25
10/8/78 76 D M 10 1.25 8 8
10/14/78 76 D M 10 3.5 8 8

SB F 7 0.25 5 ]

T F 7 2.5 5 8.25

=
—
N



10/24/78 70 T F 6 8.5 5 4.5
T F 7 9 6 1
10/25/78 72 SB M 6 3 5 5.5
10/27/78 71 SB F 6 9.5 5 7
SB F 7 4 6 4
SB F 6 4 5 2
10/28/78 73 D F 7 11 6 8
SB F 7 3.25 6 1
11/4/78 72 T M 6 6.75 5 5.75
D M 8 3 6 7.25
D F 8 1 6 7.5
SB M 5 7 5 0.75
11/5/78 73 SB F 7 6
11/19/78 71 T F 7 4.5 6 0.25
SB F 6 11.25 5 11
SB F 6 2.5 5 4
11/24/78 70 SB M 6 9 5 8.5
SB M 5 7.5 4 10
SB F 6 8.5 5 ]
SB M 5 10 4 9.5
T M 6 7.5 5 5
SB M 6 0.25 5 0.75
T F 6 5.5 6
T M 5 10.25 4 8.25
12/17/78 59 D F 8 6.5 6 11.5
D F 11 6 ] 11
4/8/79 67 ST F 9 11.75 8 3
4/29/79 71 BN F 47 34.75
BT F 5 43.5
BT F 58.5 42.5
BT GF 5 4 46.5
BT F 5 43
BT GF 5 6 48.25
5/6/79 71 BL F 6 3 54.25
BL M 5 11.5 52
BT GF 5 6.5 48.75
5/13/79 74 BL M 8 3.5 7 3.5
BN GF 47.25 35.25
BN GF 45.25 33.75
5/20/79 75 BT M 5 4 47
5/22/79 76 BT F 58 41
BT GF 5 8.25 49.5
5/26/79 74 BT F 5 10.5 51.5
5/27/79 74 SH M 8 3.25 6 4
SH M 8 6.5 6 5.5
5/28/79 75 BT M 5 2.5 45.5
5/29/79 75 BL F 6 6 57
5/31/79 75 BL GF 8 11 6 8
BL M 6 11.25 60.5
6/2/79 75 BT F 63 45.5 -
SH M 8 2.5 5 9
6/9/79 80 BT F 52.5 37.5
BT M 54 39.25
SN M 38.25 29
BL M 5 7 48.5
BL F 8 8.5 6 5.5
6/16/79 82 BT F 5 7.75 49
BT F 5 6.25 48.5
BT M 55 39.25
BL F 8 6 6 3
BT F 53 40
6/17/79 80 SH M 8 5.5 5 10.5
BT F 5 10.5 51.25
6/20/79 81 BT F 5 8.75 50.5
SH M 7 11.5 5 8
6/21/79 81 BT M 56.75 41.5
6/23/79 81 BT M 5 4.5 47.5
6/24/79 81 BT F 5 8.5 50.75
M 6 2 51
BT F 5 7
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6/26/79 81

GH M 6 6.75 54.25
6/28/79 81 SH NA 7 6 5 6
7/6/79 82 BL M 6 4.25 55.5

BL F 8 10 6 9
7/7/79 82 D F 10 11.5 8 4.5

D M 10 8 7 9

D M 8 10 6 4.5

D F 10 10.5 8
4/20/80 64 SB F 5 2 45.25
7/4/80 80 T GF 13 0 10 0

BL F 8 7.75 6 6
8/2/80 84 D M 10 4.5 7 9
8/16/80 81 GH F 10 8 7 6.25

BL M 6 6 4 9
8/23/80 84 BL M 5 11.75 52
8/31/80 82 BL M 5 10 50.5
8/1/80 81 T F 8 11.5 6 6
9/21/80 79 D M 9 8 6 7.25
10/6/80 76 D M °] 3.75 6 9

D GF 11 2 8 5

D F 11 6.5 8 7

GH F 8 7.5 6

T F 8 5.25 6
10/8/80 77 SB GF 7 6 5 6.5

SB F 5 11.25 52.5

SB M 6 3 55.5

T F 7 6.5 5 4.5

D F 11 0 8 2

D M 9 6.5 7 0

D M 8 10 6 4
10/9/80 78 T F 5 1.5 41.5

T M 7 0 NA NA

T F 8 9.5 6 3

T M 8 7.5 6 2.5

SB F 6 8 58.75

SB F 7 3 5 4.5
10/11/80 78 SB GF 7 5 5 8.5

T F 5 1.5 44.5

SB M 6 7.5 58

SB F 6 8 59

SB F 7 3.5 5 6

D M 8 6 6 1
11/7/80 74 SB M 5 0.5 NA NA

T M 6 4 53

D M 10 2 6 9

D F 10 0.75 6 7.5

D F °] 0 6 7

SB M 6 1.5 53.75

SB M 5 10.75 52

SB F 5 8.75 50.75

SB F 5 6.25 49
11/22/80 68 D F 11 2 8 4.5

SB F 5 7.5 48.25
12/6/80 67 SB M 5 5 47.5
4/25/81 71 BT GF 6 3 55
5/2/81 73 BL M 6 °] 60
5/16/81 72 BT GF NA 52

BT NA NA NA

SH M 6 1.25 48.5

ST F 8 1 7 3.5
5/22/81 73 BL M 6 5 56

BT F 6 1.5 54

BT F 5 8.5 50

BN NA 48 NA
5/30/81 73 BL M 5 7 48.75

BT F 5 6.5 4 1.5

BT M 4 4.75 38.25

SH M 8 6

SH NA ] NA

SH M 8 1.25 5 8.5



6/13/81 84 BL GF 8 10.5 6 6.5
BT F 5 8 4 1.5
SH M 8 7.5 6 1
SH M 8 0.5 5 8
6/27/81 84 BL M 6 4.75 56
BT F 6 1 54
7/12/81 81 T M 7 8 5 5
7/18/81 84 D M 10 10 8 1
7/21/81 80 BL M 7 0 5 1
T NA 5 NA
7/25/81 80 BL F 7 9.5 5 9
D F 11 1 8 3.5
D M 9 11.5 7 4
8/15/81 83 BL F 7 6.25 5 6
BL M 6 3.25 4 7
BL M 5 9 58
T F 8 3 5 11
GH F 8 5 5 10
8/22/81 84 BL F 6 6 57
T F 5 0 41
8/12/81 83 N NA 8 NA
N NA 10 NA
8/22/81 80 BL M 8 4 6 2
T F 7 0 5 0.5
8/23/81 80 T M 5 3 44
10/5/81 76 SB F 6 10.5 5 1
SB F 7 9 5 10
10/7/81 79 D M 10 1.5 7 7
10/10/81 78 BT GF 5 9 51
T F 7 1.5 60
10/21/81 74 SB NA NA NA
11/1/81 68 D NA NA NA
D NA NA NA
D NA NA NA
D NA NA NA
T NA NA NA
T NA NA NA
11/7/81 68 BL M 6 7.5 58
D F 10 9 9 0
11/18/81 68 T M 9 1.5 6 7
5/1/82 72 BN GF 51.75 39
L GF 9 0.5 6 10.5
BT GF 5 5.5 47.5
SB F 6 6 57.5
SB F 6 10 59.5
BT F 58 43
5/6/82 80 BT M 4 11 43
BT M 4 8.5 41
SH M 6 11 58
5/9/82 74 BT GF 5 1.5 45
BT M 58 42.5
BL M 5 9.5 50.5
5/11/82 74 T F 51.5 35.5
T F 51 35
5/12/82 75 T F 51.75 35.75
5/23/82 77 BL M 5 11 51.5
SH M 8 7.5 6 1
5/27/82 77 T F 7 3.5 5 3
SH M 8 3 5 ]
BL F 5 7 49
5/28/82 77 BL F 6 1.5 54
6/12/82 81 SP M 6 5 57
D M 10 7 7 8
7/2/82 78 BL M 5 9 50.5
BT M 5 3 46
7/8/82 80 BL F 6 ] 59
7/9/82 77 T F 12 ] 2
7/125/82 81 T F 10 4 7 5
T F 6 10.5 58.5



8/15/82 83 SB F 6 0.5 53
T F 5 41.5
8/22/82 84 BL M 7 4.5 5 4.5
T F 7 8 5 6
8/29/82 84 T F 7 1 5
T F 6 7 55.5
9/18/82 82 SB F 7 5 5 6
BT F 5 8 48.5
9/26/82 81 SB F 6 6 58
SB F 7 4 5 5
SB F 6 2.5 54.5
SB F 7 5 5 5.5
T F 6 8 56
10/11/82 78 D M 10 3 7 6
10/14/82 80 BN M 47 35
SB M 6 11.5 5 1
10/15/82 82 T M 5 7.5 47.5
SB GF 6 11 5 1
11/7/82 68 T M 6 11.5 5 1
T M 7 1 5 1
T F 6 10 58
SB F 5 9.5 51
SB F 6 6.5 58
BN F 36 RA
4/20/83 67 SB F NA 5
5/9/83 71 BL F 5 10.5 51
5/10/83 71 BL F 6 4 54
5/29/83 77 SH NA 8 7.5 6
GH F 9 6 2
5/31/83 77 BL M 6 4 56
6/11/83 76 BL M 6 5 56.5
BT F 6 5 57
BT F 6 0.5 53
GH F 7 4 5
7/4/83 8l BL M 5 11 51
BT F 5 10 52
7/9/83 81 BL F 6 53
BL M 5 7.5 49
BL M 6 2 54
7/11/83 81 GH M 8 10 6 10
SB M 6 10 5 0.5
BL F 5 9 50
BL F 6 1.5 54
7/17/83 83 SB M 6 5.5 57
7/23/83 83 BN M 40 29
T F 11 0.5 8 3
T F 5 11.5 50
T F 6 0.5 - 51
8/7/83 84 SB F 6 3.5 55
SB M 6 2.5 54
SB F 7 4 5 6
T M 7 10 5 8
8/14/83 84 BL F 5 10 50.5
SH M 8 5 6
SB M 6 11 5 1
8/20/83 84 BL F 6 9.5 4 11.5
8/21/83 84 SB M 6 10.5 5 1
SB M 7 4 5 5.5
9/3/83 86 SB M 6 2 53.5
SB M 6 6.5 57
SB M 6 53
SB M 6 10 5 1
9/17/83 81 SB M 6 0.25 53.5
SB F 7 3.5 5 6
SB M 6 10 5



10/1/83 78 GH F 10 7 7 4
D F 11 8 1.5
SB M 6 10 5
SB M 6 7 58.5
SB F 7 2.5 5 4.5
SB GF 6 10 5
SB F 5 11 52
SB M 5 7 49
10/3/83 78 SB M 6 2.75 55
SB F 6 9 59.5
10/7/83 76 SB F 7 4 5 5.5
SB GF 7 5 2
T F 6 7 56.5
10/12/83 74 SB F 6 6 56.5
SB F 6 4.5 56
11/13/83 68 SB F 6 10.5 60
SB F 6 11.5 61.5
SB M 6 11.5 61.5
5/11/84 74 BT F 5 3 46
5/19/84 78 BT F 5 2 45
BN GF 4 3.5 39
6/8/84 78 BT F 5 6 49
BL F 7 5 1
6/11/84 78 BT NA 5 NA
BT F 5 10 51
GH M 10 3 7 3
6/12/84 78 GH GF 10 3 7 4
6/17/84 82 GH F 9 10.5 6 10
BT F 5 9.5 52
BT NA 5 3.5 47
6/26/84 83 SB F 6 0.5 54
SB GF 6 6 57
SH M 8 2 5 8.5
BN NA NA NA
7/8/84 83 SB M 6 3.5 55.5
7/10/84 83 SP NA 8 NA
7/14/84 83 D F 10 8 93
SB F 7 1 63
8/20/84 82 BT GF 5 9 51
8/31/84 82 N M 8 10 6 4
GH F 10 4 7 3.5
SB F 7 5 5 7
9/10/84 82 SB M 6 0.5 54
SB F 7 3 5 4.5
10/2/84 78 SB GF 6 10.5 5 1.5
D F 8 10 6 4
D F 10 4 7 8
10/3/84 72 SB M 6 1 54
SB F 6 53
SB F 5 7.5 48.5
10/28/84 78 SB F 7 2 5 3
SB M 6 6.5 57.5
SB M 5 10 52
SB M 6 1.5 54.5
10/31/84 78 SB M 5 8 50
SB M 5 11 52
M 10 1 7 1.5
T F 6 8.5 56.5
11/4/84 78 SB F 6 4.5 56.5
T M 7 7 5 7
D F ] 1 6 6
11/14/84 72 T F 6 8 57
T F 6 4 54.5
12/12/84 62 SB M 6 ] 59
4/21/85 68 BL F 6 3.5 54.5
BT F 59.5 43
BT F 5 1.5 45.5
BT F 6 1.5 54.5



5/26/85 75 BT F 6 0 53
BT M 4 2 36.5
T F 4 1 33
5/27/85 75 T F 4 2.5 35
6/23/85 79 SB F 6 3.5 55.5
SH M 7 4 61
BT M 5 6.5 49
7/1/85 78 BT F 5 2.5 4 5.5
SB F 5 9 50.5
SH M 8 7.5 6 1
D M 9 8.5 7 2.5
D F 10 11 8 0.5
7/3/85 77 D F 11 7 8 7
D F 11 2 8 2.5
BL F 7 11.5 5 10.5
D F 9 3 6 8
7/14/85 78 BL F 6 4 55
7/21/85 84 BL M 6 8 59
7/27/85 80 SB M 6 1 53.5
BL M 6 3.5 54
8/24/85 85 BL F 6 10 60.5
SB M 6 7 58
9/7/85 80 BT M 3 11 34
BT F 5 4 47
9/25/85 78 SB F 6 5.5 56
SB F 6 5.5 57
SH M 8 2.5 5 9
10/7/85 71 SB M 6 0 52
10/10/85 73 SB F 6 0.5 54
10/11/85 71 SB F 6 7 58
SB F 5 9 50.5
10/13/85 71 SB F 7 3 5 5
SB M 6 3 56
SB F 6 1 53.5
SB M 5 7 49
SB F 6 2.5 54.5
10/14/85 70 T F 5 6 47
10/23/85 73 BT F 5 7.5 49
SB F 6 0 53
SB M 5 11.5 52
SB M 6 6 57.5
SB M 5 6.5 48.5
SB M 5 9.5 50
12/8/85 61 SB M 6 0 53.5
SB M 5 11.5 53
SB M 5 1.5 54.5
3/29/86 66 T F 5 8 48
T M 5 11 50
T M 4 5 37
SB F 7 6 5 6
SB GF 6 11.5 5 0.5
4/8/86 68 BT GF 5 11 52.5
BT F 4 10 41.5
4/27/86 68 BT F 4 ] 41
BT F 5 8 48.5
5/21/86 79 BL F 6 53
5/22/86 78 BT GF 5 10 52.5
SB F 6 2 55
SB F 7 2 5 4
5/23/86 78 BT RA NA NA
5/26/86 74 BT F 5 8.5 50.5
BT M 4 4 37.5
T M 6 10.5 58
6/3/86 80 BT NA 6 NA
SH NA 7 NA
BL F 7 5 5 5.5
6/4/86 80 BL F 6 10 59
T F 5 8 48
T F 6 3.5 54



7/4/86 80 M 6 11
7/6/86 82 sB F 6 52.75
T F 8 (] 6 2
7/8/86 82 SB M 6 53
8B M 6 2.5 S
8B M 6 1 S
BL M (] 1.5 53.5
7/9/886 82 T F 8 5 10
7/20/86 83 BT M 5 2.75 44,75
sB M 6 5.75 57
7122186 83 D F 10 NA
BL F 6 10 5
SB F 5 10.5 51.5
8/8/86 86 BL M 6 7 57.5
8/25/86 85 T F 7 2 5 1
8/27/86 a5 T M 8 6 6 1
8/29/86 84 T F 8 5 6 2
T F 9 2 8 7.5
9/5/88 84 SB F 5 10.5 52
$/13/88 82 BT GF NA NA
F 7 3.5 5 5
9/14/86 82 BT GF 5 10 51.5
5/3/87 69 BT F 6 2.5 4 7
5/12/87 74 BT RA (] NA
BT M 5 4.5 46.5
5/14/87 73 BL GF 8 3 6 2.5
BL M 6 1.5 4 4
5/15/87 73 BT F 5 6 48
BT F 5 8 49
cH F ] 3 6 4
5/24/87 78 BT M 4 6.75 40
st M 8 4 5 10
5/31/87 70 BT F 6 2.75 55
GF 11 3.5 8 2.5
sB F 7 0.5 5 3.5
6/16/87 82 BT M 4 1 35.5
SB F 4 3 37
6/19/87 79 SP F 7 0.5 5 2.5
6/20/87 84 BT RA NA RA
’ BT RA NA RA
BL F 7 4 5 5
6/21/87 84 BL F 6 10 5
BL F 6 0.5 52.5
6/28/87 82 M 8 2.5 54.5
7/6/87 83 8B F 6 2.5 55
7/18/87 85 sH M 8 5 6
7/26/87 1] SB M 6 0.25 53.5
T F 8 4 6
8/9/87 85 8B M 6 9 5
BT F 4 8 40.5
F [ 5 56
8/23/67 88 T M 3 4 27
9/27/87 83 AL r (] 8.5 58.5
5B r (] 4 56
3 M (] 1 53.5
-+ ] M 5 6.5 49
) r [ 52.5
10/1/87 80 3 r '] 8 57.5
10/17/87 78 -+ ] r s s 40.5
s r 5 9.5 50.5
] M s 11.5 53
] M (] 82.5
] M [ 2 54.5
'sB | (] 2.5 L1
] M [ 3 L1]
] M (] 4 8.5
3 r 6 4.5 57
-+ ] r [ 8.5 58.5




3/6/88 60 T F 5 7.5 47
4/16/88 64 BT F 4 3.5 37.5
SB F 6 53
5/8/88 74 BT F 4 8 40
BT F 4 9 41
5/14/88 74 BL F 7 0.5 5 2
BL M 7 2.5 5 3
BL NA 8 7 6 4.5
BT NA NA NA
BT NA RA NA
BT RA NA NA
BT NA RA RA
5/30/88 76 BT M 5 5 47
6/19/88 78 BT F 4 7 39.5
6/26/88 80 BL M 7 9 5 9
BT NA RA RA
BL F 6 9 58
BL F 7 5 1
7/13/88 83 BT RA 6 RA
BT F 6 NA
BL F 9 NA
SH M 9 NA
7/24/88 83 BT F 6 RA
SB M 6 7.5 58
8/20/88 83 T F 7 10 5 9
T F 8 8 6 4
8/28/88 86 BT F 6 3.5 54.75
BT GF 6 4 55
9/7/88 83 BT F 4 34
SB F 6 5 56.5
BN M 45.5 34
BN F 46 34
BN M 47 35.5
10/9/88 73 SH M 7 5 71
10/11/88 72 SB M 6 4 56
SB M 6 4.5 55.5
SB F 6 52.5
10/16/88 68 SB M 6 4.5 56.5
10/23/88 68 SB M 6 4 55.5
10/30/88 68 T M 6 10 57
4/14/89 68 T M 4 6.5 37.5
T M 5 8 48
T M 6 51
T M 6 1.5 51.5
BT F 4 3 36
4/16/88 68 T F 4 1.5 34
T F 4 3 35
T M 4 11.5 41.5
BT GF 6 53
4/23/89 69 BT F 5 7.75 49
BT GF 5 7.75 49.5
8/20/889 82 D M 10 3 7 7
9/17/89 83 BL F 6 52.5
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Appendix 2. Crooke longline data arranged by species. W.T.: water temperature. Species: BL, bull; BN,
blacknose; BT, blacktip; D, dusky; GH, great hammerhead; L, lemon; N, nurse; SB, sandbar; SH,
scalloped hammerhead; SN, sharpnose; SP, spinner; ST, sand tiger; T, tiger. Sexes: F,
nongravid female; GF, gravid female; M, male. Lengths: TCL, total contour length; PCCL,
precaudal contour length; FL, fork length.

DATE W.T, SP ICL(ft) PCCL(ft) FL(ft)

SEX
9/ 7/75 85 BL M
9/10/75 84 BL F
8/10/75 8 BL M
9/11/75 84 BL M
9/11/75 84 BL F
6/11/76 78 BL F
6/24/76 83 BL M
4/ 9/77 67 BL F
5/20/77 80 BL F
5/29/77 80 BL M
6/ 2/77 80 BL M
6/ 2/77 8 BL F
9/18/77 8 BL M
5/21/78 76 BL M
5/30/78 77 BL F
5/30/78 77 BL F
5/30/78 77 BL F
5/30/78 77 BL F
5/30/78 77 BL M
5/31/78 77 BL M
5/31/78 77 BL M
5/31/78 77 BL M
6/ 1/78 77 BL F
6/ 1/78 77 BL F
6/ 1/78 77 BL F
6/ 1/78 77 BL F
6/ 2/78 78 BL GF
6/11/78 81 BL F
6/25/78 84 BL M
F

F

F

M

M

M

F

F

M

F

F

M

M

F

GF

M

M

F

F

M

F

F

M

M

M

M

M

M

GF

M

M
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7/ 4/78 85 BL
7/ 4/78 85 BL
7/ 4/78 85 BL
7/30/78 85 BL
8/13/78 84 BL
8/13/78 84 BL
8/20/78 85 BL
9/ 3/78 84 BL
9/ 5/78 84 BL
9/15/78 83 BL
5/ 6/79 71 BL
5/ 6/78 71 BL
5/13/77¢ 74 BL
5/29/79¢ 75 BL
5/31/79 75 BL
5/31/79 75 BL
6/ 9/79 80 BL
6/ 9/7¢ 80 BL
6/16/7¢ 82 BL
7/ 6/79 82 BL
7/ 6/79 82 BL
4/ 4/80 80 BL
6/16/80 81 BL
8/23/80 84 BL
8/31/80 82 BL
5/ 2/81 73 BL
5/22/81 73 BL
5/%0/81 73 BL
6/13/81 84 BL
6/27/81 84+ BL
77/21/81 80 BL
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7/25/81
8/15/81
8/15/81
8/15/81
8/22/81
9/22/81
117 7/81
5/ 9/82
5/23/82
5/27/82
5/28/82
7/ 2/82
7/ 8/82
8/22/82
5/ 9/83
5/10/83
5/31/83
6/11/83
7/ 4/83
7/ 9/83
7/ 9/83
7/ 9/83
7/11/83
7/11/83
8/14/83
8/20/83
6/ 8/84
4/21/85
7/ 3/85
7/14/85
7/21/85
7/27/85
8/24/85
5/21/86
6/ 3/86
6/ 4/86
7/ 8/86
7/22/86
8/ 8/86
5/14/87
5/14/87
6/20/87
6/21/87
6/21/87
9/27/87
5/14/88
5/14/88
5/14/88
6/26/88
8/26/88
6/26/88
7/13/88
9/17/89

6/ 2/78
4/29/79
5/13/79
5/13/79
5/22/81
5/ 1/82
10/14/82
11/ 7/82
7/23/83
5/19/84
6/26/84
9/ 7/88
9/ 7/88
9/ 7/88
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9/12/75
9/13/75
10/ 1/76
5/ 1/77
5/15/77
5/31/77
8/ 1/77
6/ 2/77
6/ 2/77
6/ 3/77
5/31/78
6/ 1/78
6/ 1/78
6/ 2/78
6/25/78
6/25/78
7/ 1/78
7/ 1/78
7/ 2778
9/ &/78
9/ 5/78
4/29/79
4/29/79
4/29/79
4/29/79
4/29/79
5/ 6/79
5/20/79
5122779
5/22/79
5/26/79
5/28/79
8/ 2/79
6/ 9/79
6/ 9/79
6/16/79
6/16/78
6/16/79
6/16/79
6/17/78
6/20/79
6/21/79
6/23/79
6/24/79
6/24/79
4/25/81
5/16/81
5/16/81
5/22/81
5/22/81
5/30/81
5/30/81
6/13/81
8/27/81
10/10/81
5/ 1/82
5/ 1/82
5/ 6/82
5/ 6/82
5/ 9/82
5/ 9/82
7/ 2/82
9/18/82
6/11/83
8/11/83
7/ 4/83
5/11/84
5/19/84
8/ 8/84
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6/11/84
6/11/84
6/17/84
6/17/84
8/20/84
4/21/85
4/21/85
4/21/85
5/26/85
5/26/85
6/23/85
7/ 1785
9/ 7/85
9/ 7/85
10/23/85
4/ 8/86
4/ 8/86
4/27/86
4/27/86
5/22/86
5/23/86
5/26/86
5/26/86
6/ 3/886
7/20/86
9/13/86
9/14/86
5/ 3/87
5/12/87
5/12/87
5/15/87
5/15/87
5/24/87
5/31/87
6/16/87
6/20/87
6/20/87
8/ 9/87
4/16/88
5/ 8/88
5/ 8/88
5/14/88
5/14/88
5/14/88
5/14/88
5/30/88
6/19/88
6/26/88
7/13/88
7/13/88
7/24/88
8/28/88
8/28/88
9/ 7/88
4/14/89
4/18/89
4/23/89
4/23/89

8/ 7775
9/29/76
10/10/78
9/10/77
9/18/77
10/ 5/77
10/ /717
10/ 8/717
10/ 7177
0/ 71/717
10/30/77
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11/13/77
11/26/77
7/30/78
7/30/78
7/30/78
8/20/78

10/

8/78

10/14/78
10/28/78

11/
11/

4/78
4/78

12/17/778
12/17/78

7/
7/
2/
7/
8/

7/79
7/78
7/78
7/78
2/80

9/21/80

10/
10/
10/
10/
10/
10/

6/80
6/80
6/80
8/80
8/80
8/80

10/11/80

11/
11/
11/

7/80
7/80
7/80

11/22/80
7/18/81
7/25/81
7/25/81

10/
11/
11/
11/
11/
11/

7/81
1/81
1/81
1/81
1/81
7/81

6/12/82
10/11/82

10/

1/83

7/14/84

10/
10/
11/
7/
1/
7/
7/
7/

2/84
2/84
4/84
1/85
1/85
3/85
3/85
3/85

7/22/86
8/20/89

10/
8/
9/

1/78
1/77
2/78

B8/24/79
6/268/79
8/16/80

10/

6/80

8/15/81
5/29/83
8/11/83
7/11/83

10/

1763

8/11/84
8/12/84
8/17/84
8/31/84
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10/31/84 78 GH M 10.1 7.1

5/15/87 73 GH F 9.3 6.3

5/31/87 70 GH GF 11.3 8.2

5/ 1/82 72 L GF 9.0 6.8

9/14/75 84 N M 8.2 6.5
9/14/75 84 N M 8.6 7.1
8/20/78 85 N M 8.5 6.8
9/16/78 83 N M 8.5 6.8
9/12/81 83 N HKNa 8.0

9/12/81 83 N NA 10.0

8/31/84 82 N M 8.8 6.3

9/21/75 81 SB F 7.0 "5.8
10/ 3/75 73 SB F 6.3

10/ 1/76 78 SB GF 7.2 6.1
10/16/76 74 SB GF 7.4 6.1
11/ 7/76 63 SB F 7.1 6.0
11/ 7/76 63 SB F 7.4 6.0
4/ 2/77 68 SB M 5.0 4.2
4/ 9/77 67 SB F 7.1 5.7
4/ 9/77 67 SB F 7.3 6.1
11/13/77 72 SB M 4.6 4.2
11/28/77 69 SB F 7.2 6.2
4/16/78 71 SB F 7.3 6.0
10/14/78 76 SB F 7.0 5.8
10/25/78 72 SB M 6.3 5.5
10/27/78 71 SB F 6.8 5.6
10/27/78 71 SB F 7.3 6.3
10/27/78 71 SB F 6.3 5.2
10/28/78 73 SB F 7.3 6.1
11/ 4/78 72 SB M 5.6 5.1
11/ 5/78 73 SB F 7.0 6.0
11/19/78 71 SB F 6.9 5.9
11/18/78 71 SB F 6.2 5.3
11/24/78 70 SB M 6.8 5.7
11/24/78 70 SB M 5.6 4.8
11/24/78 70 SB F 6.7 5.8
11/24/78 70 SB M 5.8 4.8
11/24/78 70 SB M 6.0 5.1
4/20/80 64 SB F 5.2 3.8

10/ 8/80 77 SB GF 7.5 5.5

10/ 8/80 77 SB F 5.9 4.4

10/ 8/80 77 SB M 6.3 4.6

10/ 9/80 78 SB F 6.7 4.9

10/ ¢/80 78 SB F 7.3 5.4
10/11/80 78 SB GF 7.4 5.7
10/11/80 78 SB M 6.6 4.8
10/11/80 78 SB F 6.7 4.9
10/11/80 78 SB F 7.3 5.5

11/ 7/80 74 SB M 5.0

11/ 7/80 74 M 6.1 4.5

11/ 7/80 74 SB M 5.9 4.3

11/ 7/80 74 SB F 5.7 4.2

11/ 7/80 74 SB F 5.5 4.1
11/22/80 68 F 5.6 4.1

12/ 8/80 87 M 5.4 4.0

10/ 5/81 78 F 6.9 5.1

10/ 5/81 76 8B F 7.8 5.8
10/21/81 74 RA

5/ 1/82 72 F 6.5 4.8

5/ 1/82 72 SB F 6.8 5.0

8/15/82 83 F 6.0 4.4

9/16/82 82 SB F 7.4 5.5

9/26/82 81 SB F 6.5 4.8

9/26/82 81 F 7.3 5.4

9/26/82 81 8B F 6.2 4.5

9/26/82 81 8B F 7.4 5.5
10/14/82 80 8B M 7.0 5.1
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10/15/82

11/
11/

7/82
7/82

4/20/83
7/11/83
7/17/83

8/
8/
8/

7/83
7/83
7/83

8/14/83
8/21/83
8/21/83

8/
9/
8/
8/

3/83
3/83
3/83
3/83

9/17/83
9/17/83
9/17/83

10/
10/
10/
10/
10/
10/
10/
10/
10/
10/

1/83
1/83
1/83
1/83
1/83
1/83
3/83
3/83
7/83
7/83

10/12/83
10/12/83
11/13/83
11/13/83
11/13/83

6/26/84

6/26/84

Ui

9/84

7/14/84
8/31/84
9/10/84
9/10/84

10/
10/
10/
10/

2/84
3/84
3/84
3/84

10/29/84
10/28/84
10/29/84
10/298/84
10/31/84
10/31/84

11/

4/84

12/12/84
6/23/85

)

1/85

7/27/85
8/24/85
9/25/85
9/25/85

10/

7/85

10/10/85
10/11/85
10/11/85
10/13/85
10/13/85
10/13/85
10/13/85
10/13/865
10/23/85
10/23/85
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10/23/85 73 SB 5 4.8
10/23/85 73 SB 5 4.0
10/23/85 73 SB .8 4.2
12/ 8/85 61 SB .0 4.5
12/ 8/85 61 SB 0 4.4
12/ 8/85 61 SB 1 4.5
3/29/86 66 SB 5 5.5
3/29/86 66 SB 0 5.0
5/22/86 79 SB 2 4.6
5/22/86 79 SB 2 5
7/ 6/86 82 SB .0 4,
7/ 8/86 82 SB .0 4.
7/ 8/86 82 SB 2 4.
7/ 8/86 82 SB 1 4.
7/20/86 83 SB 5 LR
7/22/86 83 SB 9 4,
9/ 5/86 84 SB 9

9/13/86 82 SB 3

5/31/87 70 SB 0

6/16/87 82 SB .3

6/28/87 82 SB .2

7/ 8/87 83 SB .2

7/26/87 86 SB .0

8/ 9/87 85 SB
8/ 9/87 85 SB
9/27/87 83 SB
9/27/87 83 SB
9/27/87 83 SB
9/27/87 83 SB
10/ 1/87 80 SB
10/17/87 78 SB
10/17/87 78 SB
10/17/87 78 SB
10/17/87 78 SB
10/17/87 78 SB
10/17/87 78 SB
10/17/87 78 SB
10/17/87 78 SB
10/17/87 78 SB
10/17/87 78 SB
4/16/88 64 SB
7/24/88 83 SB
9/ 7/88 83 SB
10/11/88 72 SB
10/11/88 72 SB
10/11/88 72 SB
10/16/88 68 SB
10/23/88 68 SB
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5/21/76 73 SH M 8.2 5.9
5/ 1/77 76 SH M 8.2 6.1
5/15/77 79 SH M 8.2 6.3
6/ 3/77 80 SH M 7.8 5.8
6/ 2/78 78 SH M 7.3 5.5
5/27/79 74 SH M 8.3 6.3

5/27/7% 74 SH M 8.5 6.5

8/ 2/79 75 SH M 8.2 5.8

6/17/79 80 M 8.5 5.9

8/20/7¢ 81 SH M 8.0 5.7

8/29/79 81 RA 7.5 5.5

5/18/81 72 M 6.1 4.1

5/30/81 73 SH M 8.0 6.0

5/30/81 73 SH KA 9.0

5/30/81 73 SH M 8.1 5.7

6/13/81 84 SH M 8.6 6.1

6/13/81 84 M 8.0 5.7

5/ 8/82 80 M 6.9 4.8

5/23/82 77 SH M 8.6 6.1

5/27/82 77 M 8.3 5.8

5/29/83 77 SH HNA 8.6 6.0
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8/14/83 84 SH M 8.0 5.5
6/26/84 83 SH M 8.2 5.7
8/23/85 79 SH M 7.3 5.1
7/ 1/85 78 SH M 8.6 6.1
9/25/85 78 SH M 8.2 5.8
6/ 3/66 80 SH RNA 7.0
7/ 4/86 80 SH M 6.9 4.9
5/24/87 78 SH M 8.3 5.8
7/18/87 85 S8H M 8.4 6.0
7/13/88 83 SH M 9.0
10/ 8/88 73 SH M 7.4 5.8
6/ 8/79 80 SN M 3.2 2.4
5/ 1/77 76 SP F 3.9 3.2
10/30/77 75 SP F 5.8 4.8
8/17/78 82 SP F 5.4 LA
6/12/82 81 SP M 6.4 4.8
7/10/84 83 SP KA 8.0
6/19/87 79 SP F 7.0 5.2
4/ 8/79 67 ST F 10.0 8.3
5/16/81 72 ST F 8.8 7.3
8/ 7/75 85 T F 7.4 5.7
8/ 7/75 85 T F 8.7 5.8
9/ 8/75 84 T F 7.2 5.8
9/11/75 84 T F 8.9 7.5
9/12/75 84 T F 7.0 5.6
9/13/75 85 T F 7.5 6.1
9/13/75 85 T F 7.4 6.1
9/13/75 85 T F 8.9 7.4
8/16/76 80 T F 5.9 4.8
10/10/76 78 T F 5.5 4.3
11/ 7/76 63 T M 7.1 5.9
9/18/77 84 T F 7.3 6.0
107 7/77 80 T F 7.4 6.1
11/13/77 72 T F 6.5 5.2
11/13/77 72 T F 7.8 6.3
11/26/77 69 T M 10.3 8.8
11/26/77 69 T F 12.1 10.5
8/ 2/78 78 T M 8.5 7.9
10/14/78 76 T F 7.2 5.7
10/24/78 70 T F 6.7 5.4
10/24/78 70 T F 7.8 6.1
117 4778 72 T M 6.6 5.5
11/19/78 71 T F 7.4 6.0
11/24/78 70 T M 6.6 5.4
11/24/78 70 T F 6.5 6.0
11/24/78 70 T M 5.9 4.8
7/ 4/80 80O T GF 13.0 10.0
9/ 1/80 81 T F 9.0 6.5
10/ 6/80 76 T P 8.4 6.0
10/ 8/80 77 T F 7.5 5.4
10/ 9/80 78 T F 5.1 3.5
10/ 9/80 78 T M 7.0
10/ 9/80 78 T 4 8.8 8.3
10/ 9/80 78 T M 8.6 6.2
10/11/80 78 T F 5.1 3.7
117 7780 74 T M 6.3 4.4
7/12/81 81 T M 7.7 5.4
7/21/81 80 T KA 5.0
8/15/81 83 T ¥ 8.3 5.9
8/22/81 84 T F 5.0 3.4
9/22/81 80 T ¥ 7.0 5.0
9/23/81 80 T M 5.3 3.7
10/10/81 78 T ¥ 7.1 5.0
11/ 1/81 &8 T NA
117 1/81 €8 T KA
11/18/81 &8 T M 9.1 8.6
A2.9




5/11/82
5/11/82
5/12/82
5/27/82
7/ 9/82
7/25/82
7/25/82
8/15/82
8/22/82
8/29/82
8/29/82
9/26/82
10/15/82
11/ 7/82
11/ 7/82
11/ 7/82
7/23/83
7/23/83
7/23/83
8/ 7/83
10/ 7/83
10/31/84
11/ 4/84
11/14/84
11/14/84
5/26/85
5/27/85
10/14/85
3/29/86
3/29/86
3/29/86
5/26/86
6/ 4/86
6/ 4/86
7/ 6/86
7/ 9/86
8/25/86
8/27/86
8/29/86
8/29/86
7/26/87
8/23/87
3/ 6/88
8/20/88
8/20/88
10/30/88
4/14/89
4/14/88
4/14/88
4/14/89
4/16/889
4/16/889
4/16/88
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