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RETURNS FROM THE 1965 SCHLITZ TAGGING PROGRAM
INCLUDING A CUMULATIVE ANALYSIS OF
PREVIOUS RESULTS

DALE S. BEAUMARIAGEL

Florida Department of Natural Resources Marine Research Laboratory®
St. Petersburg, Florida

ABSTRACT

Data received from the return of tagged individuals representing 26 of the
58 species of marine fishes released throughout Florida waters during 1965 1s
presented in this final report concerning these annual cooperative fish-tagging
programs. Movement and grewth information is recapitulated for 12 principal
species of the families: Serranidae, Pomatomidae, Lutjanidae, Pomadasyidae,
Sparidae, and Sciaenidae, which were tagged during the 1961-65 Schlitz and
the 1963 State sponsored programs.

INTRODUCTION

During the first seven months of 1965 a total of 3,413 marine fishes repre-
senting 20 families and 58 species of sports or commercial importance were
tagged and released throughout Florida’s coastal waters. The release of these
fishes culminated a five-year cooperative fish-tagging program between the Jos.
Schlitz Brewing Company and the Florida Board of Conservation Marine
Laboratory.

Ingle et al. (1962) reported the results of the initial tagging program con-
ducted in 1961. Topp (1963) included with the results of the 1962 program
a summary of the extent of the brewery’s participation in promoting tag returns
and an explanation of the procurement and tagging methods used during that and
subsequent programs. Beaumariage (1964) presented data received during
the 1963 program. Beaumariage and Wittich (1966), in their presentation
of returns from the 1964 program, discussed the merits of a tagging program
which emphasizes high monetary rewards, divided the state into four specific
oceanogeographical areas to facilitate analysis of tagging data, and discussed
the relative merits of Petersen, internal anchor, and California spaghetti fish tags.

Although no tagging was carried out in 1966, Schlitz offered smaller re-
wards throughout the calendar year to encourage the return of as many tags as
possible.  The preparation of this paper has been deferred in order to present
the final information from the Schlitz programs and to include a few late re-
turns from the 1963 State tagging program.

*Contribution No. 130



The release of tagged fishes always coincided with the dates of the brew-
ery’s sponsorship within specific areas of the state during these annual programs.
Therefore, it was impossible for tagging emphasis to accurately correspond with
the optimal seasonal abundance of several species throughout the state. Gen-
erally, tagging was initiated in southern Florida during January, progressed north-
ward along each coast throughout the spring, and terminated in northern Florida
during July.

The contest dates of the four release zones arbitrarily assigned by the brew-
ing company in 1965 were:

Zone I —February 1 through April 30
Northern Indian River County line to Everglades City
Zone II —March 1 through May 30

Northern Hernando County line to Everglades City
Zone III—April 1 through June 31

West coast — Waccasassa River to the northern Hernando
County line
East coast — northern Flagler County line to the northern

Indian River County line

Zone IV—June 1 through August 31
West coast — Escambia County line to the Waccasassa River
East coast — northern Nassau County line to the northern Flag-
ler County line

Figure | shows the relationship of these release zones with the areas used in
categorizing the returns. The description of these areas essentially follows

Beaumariage and Wittich (1966) :

AREA A — Southwest coast from Hernando County to Everglades City

The offshore fishing grounds are characterized by a broad, gradually sloping
continental shelf composed principally of limestone outcroppings and reefs.

The inshore fishing grounds are characterized by sheltered natural estuaries
consisting of mangroves islands, oyster bars, and submerged grass flats. Fishes
were often transported from remote capture areas to be released at piers and
bridges near population centers.

AREA B — Southeast coast from Cape Canaveral to Key West, including
Florida Bay

The offshore fishing grounds are characterized by a restricted, moderately
sloping continental shelf which narrows from 35 miles offshore at Cape Canaveral
to only four miles offshore at Miami Beach.
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Figure 1. Florida coastal counties divided into contest zones and geo-ocean-
ographic evaluation areas.



The inshore fishing grounds in the northernmost section consist of the pris-
tine Indian and Banana Rivers leading into the urbanized Intracoastal Water-
way south through Miami. Here, again, fishes were often transported into the
more metropolitan areas.

The Florida Keys consist of abundant coral reefs and clear water typical
of a teeming tropical habitat.

AREA C — Northeast coast from Fernandina Beach to Cape Canaveral

The offshore fishing grounds are characterized by a relatively restricted con-
tinental shelf varying in width from 35 miles off Cape Canaveral to 80 miles
off Fernandina Beach. This shelf has the irregular topography of numerous
rocky reefs interspersed with local areas of coarse sand and gravel. These
reefs generally lie parallel to the 100 fathom contour. Although they are usu-
ally obscured by sediments near shore, they are more pronounced offshore, hav-

g 30 to 75 foot ledges.

The inshore fishing grounds consist of the Indian, Halifax, and Matanzas
Rivers which comprise the protected Intracoastal Waterway. Transported fishes
were released in this waterway near piers and bridges in the southern half of
this area. Fishes were released directly into the ocean from beach seines in the
northern half of this area.

AREA D — Northwest coast from Pensacola to Citrus County

The offshore fishing grounds vary from the shallow depths of the gently
sloping continental shelf off Crystal River and Carrabelle to much greater depths
nearer shore along the restricted continental shelf off Panama City and Pensacola.

Fishes were tagged inshore only in Citrus, Levy, Dixie, and Taylor Coun-
ties. These estuaries are much like those described for Area A. From upper
Apalachee Bay, around Cape St. George westward to Pensacola, tagging of
offshore fishes was emphasized.

The term “‘inshore” refers to waters adjacent to shore as well as protected
waters. ‘Offshore’” refers to waters some distance from land and/or ranging
in depth from 9.1 to 54.9 meters (5 to 30 fathoms). Movement in excess of
five nautical miles is considered significant for tagged reef fishes. Movement
in excess of 10 to 15 nautical miles is considered significant for others. Usually,
only those fishes free for a year or more yield valid growth data. Data per-
taining to movement of offshore fishes has been generally considered invalid un-
less recapture locations were received as an azimuth and depth, or as LORAN.
Phyletic order follows Briggs (1958) for elasmobranchs, and Greenwood et al.
(1966) for teleosts.
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RESULTS AND DISCUSSION
All the fishes released during the 1965 program are listed in Table 1.

Those species for which returns were received are listed by area in Table 2.

Although no returns were received from 36 of 67 species (54%) tagged
during 1965, there were generally fewer than a dozen fish released for each
of these 36 species (Table 1). Over 40 lane snapper (Lutjanus synagris)
and Spanish mackerel (Scomberomorus maculatus) were released with no re-
turns; however, it is likely that absence of returns may be due to the relatively
low proportion of fishing effort to population densities in the tagging areas.

CARCHARHINIDAE
SHARK, Carcharhinus sp.

One of two requiem sharks released from a beach seine just north of the
Matanzas Inlet in St. Johns County was recaptured 43 days later in the same
vicinity. Precise identification was not possible at release and the specimen was
unavailable when the return was reported. Two other carcharhinids released
in Area C were tagged offshore and were not returned.

SPHYRNIDAE
BONNETHEAD SHARK, Sphyrna tiburo (Linnaeus)

Twenty-nine bonnethead sharks were released from a gill net just south of
the Ft. Pierce Inlet in St. Lucie County. Four (13.8%) were returned, all
from the same area, after 14 to 46 days at liberty, with a mean freedom of

35 days.

SERRANIDAE
SOUTHERN SEA BASS, Centropristes striatus melanus Ginsburg

Ninety-five southern sea bass were tagged in 1965, 26 in Area A and
69 in Area D. All were released offshore. Nine fish (9.5%) were returned,
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TABLE 1. SUMMARY OF FISHES RELEASED AND
RETURNED IN 1965 PROGRAM

P—Petersen disc; I Internal anchor (body cavity) ; S—Spaghetti (Calif. type)

Species Number Number Per Cent

Released Returned Returned
ORECTOLOBIDAE
Nurse shark I-S 0
Cinglymostoma cirratum (Bonnaterre)
CARCHARINIDAE
Lemon shark 1-S 0
Negaprion brevirostris (Poey)
Bull shark 1-S 0
Carcharhinus leucas (Muller & Henle)
Blacktip shark 5-S 0

Carcharhinus limbatus

(Muller & Henle)

Shark 11-S 1-S 9.1
Carcharhinus sp.
SPHYRNIDAE
Scalloped hammerhead shark 1-S 0
Sphyrna lewini (Griffith)
Bonnethead shark 1-1 0
Sphyrna tiburo (Linnaeus) 28-S 4-S

29 4 13.8
Hammerhead shark 1-S 0
Sphyrna sp.
MEGALOPIDAE
Tarpon 2-1 0
Megalops atlantica Valenciennes
CENTROPOMIDAE
Snook 2-S 0
Centropomus undecimalis (Bloch)
SERRANIDAE
Southern sea bass 50-1 6-1
Centropristes striatus melanus Ginsburg 45-S 3-S

95 9 9.5
Black sea bass 103-P 56-P
Centropristes strialus striatus (Linnaeus) 112-1 31-1

94-S 30-S

309 117 37.9



TABLE 1. {Continued)

Species I:R.eleelsed R:;tun:ed E:;u::nee"d'

Coney 3.1 0
Cephalopholis fulva (Linnaeus)
Red Grouper 95-1 17-1
Epinephelus morio (Valenciennes) 76-S 5-8

171 22 12.9
Warsaw grouper 1-1 I-1 100.0
Epinephelus nigritas (Holbrook)
Nassau grouper 1-1 0
Epinephelus striatus (Bloch)
Black grouper 1-1 0
Maycteroperca bonaci (Poey)
Gag grouper 108-1 23-1
Mycteroperca microlepis 79-S 20-S

(Goode & Bean) 187 43 23.0

Scamp 8.1
Moycteroperca phenax Jordan & Swain _ 38

11 0
POMATOMIDAE
Bluefish 70-1 12-1
Pomatomus saltatrix (Linnaeus) 67-S 10-S

137 22 16.1
RACHYCENTRIDAE
Cobia 1-S 0
Rachycentron canadus (Linnaeus)
CARANGIDAE
Blue runner 2-S 0
Caranx crysos (Mitchill)
Crevalle Jack 1-8 0
Caranx hippos (Linnaeus)
Great amberjack 3.1
Seriola dumerili (Risso) 12-S

15 0
Common pompano 2-P
Trachinotus carolinus (Linnaeus) 2-1

15-S 3-S5

19 3 15.8
Palometa 36-S 10-S 27.8

Trachinotus glaucus (Bloch)



TABLE 1 (Continued)

Species Releosed Reburned  Raturmed
CORYPHAENIDAE
Dolphin 15-8 0
Coryphaena hippurus Linnaeus
LUTJANIDAE
Mutton Snapper 3-1
Lutjanus analis (Valenciennes) 1-S 1-S
4 1 25.0
Red snapper 64-P 14-P
Lutjanus campechanus (Poey) 131-1 38-1
117-S 30-S
312 82 26.3
Mangrove snapper 49.P 3P
Lutjanus griesus (Linnaeus) 63-1 6-1
64-S 6-S
176 15 8.5
Lane snapper 28-1
Lutjanus synagris (Linnaeus) 21-S
49 0
Yellowtail snapper 18-1 2-1
Ocyurus chrysurus (Bloch) 18-S 1-S
36 3 8.3
Vermilion snapper 3.1
Rhomboplites auroubens (Cuvier) 1-S
4 0
POMADASYIDAE
Black margate * 2-P 0
Apnisostremus surinamensts (Bloch)
Sailors choice 2-P 0
Haemulon parrai (Desmarest)
‘White grunt 173-P 15-P
Haemulon plumieri (Lacepede) 3.1
3.S
179 15 8.4
Bluestriped grunt 1-P
Haemulon sciprus (Shaw)
Grunt I-P 0
Haemulon sp.
SPARIDAE
Sheepshead 417-P 107-P
Archosargus probatocephalus 4.1
(Walbaum) 17-S 1-S
438 108 24.7




TABLE 1 (Continued)

Species

Number

Number

Per Cent

Released Returned Returned
Grass porgy 10-P
Calamus arctifrons Goode & Bean I 0
r
Red porgy 32-P 3.P
Pagrus sedecim Ginsburg 10-1 2-1
_ 7S 1-S
49 12.2
Porgy 3.p
Calamus sp.
SCIAENIDAE
Sand seatrout 5-1
Cynoseion arenarius Ginsburg 3.8
8 0
Spotted seatrout 315-1 35-1
Cynoscion nebulosus (Cuvier) 281-S 19-S
632 54 8.5
Weakfish 6-1 2-1
Cynoscion regalis (Bloch & Schneider) 3-S 1-S
9 3 33.3
Gulf kingfish 92-1 20-1
Menticirrhus littoralis (Holbrook) 41-S 8.S
133 28 21.1
Southern kingfish 3.1
Menticirrhus americanus (Linnaeus) 4-S 1-S
7 1 14.3
Black drum 34. 15-P
Pogonias cromis (Linnaeus) 10-1 2-1
6-S 1-S
50 18 36.0
Red drum 9-1 5-1
Sciaenops ocellata (Linnaeus) 9.8 5-S
18 10 55.6
EPHIPPIDAE
Atlantic spadefish 14-P 3.p 21.4
Chaetodipterus faber (Broussonet)
SPHYRAENIDAE.
Great barracuda 10-1 3.1
Sphyraena barracuda (Walbaum) 10-S 3.8
20 6 30.0



TABLE 1 (Continued)
Species Reloascd Returned  Roturmed
LABRIDAE
Hogfish 2-1 0
Lachnolaimus maximus (Walbaum)
SCOMBRIDAE
Little tuna 4-S 0
Eulhynnus alletteratus (Rafinesque)
Atlantic bonito 1-S 0
Sarda sarda (Bloch)
King mackerel 3341
Scomberomorus cavalla (Cuvier) 35-S 2-S
68 2 29
Spanish mackerel 24-1
Scomberomorus maculatus (Mitchill) 20-S
44 0
Cero mackerel 1-1 0
Scomberomorus regalis (Bloch)
BOTHIDAE
Gulf flounder 10-P
Paralichthys albigutta Jordan & Gilbert 1-S
11 0
Summer flounder 4.P 0
Paralichthys dentatus (Linnaeus)
Fourspot flounder I-P 0
Paralichthys oblongus (Mitchill)
Flounder 1-P 0
Paralichthys sp.
BALISTIDAE
Gray triggerfish 58-P 6-P 10.3
Balistes capriscus Gmelin
Queen triggerfish 1-P 0
Balistes vetula Linnaeus
Statewide total, inshore 1,722 287 16.7
Statewide total, offshore 1,691 306 18.1
Statewide total, inclusive 3,413 593 17.4
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all from their respective release locations after 8 to 85 days at liberty, with a
mean freedom of 34 days.

A total of 579 southern sea bass were released in offshore Gulf waters
during the five annual Schlitz programs. One hundred nineteen (20.6%) were
returned and showed no significant growth or movement during their 32.2 mean
days at liberty. This rate of recovery was five times the 4.1 per cent recovery
from the 1,046 individuals tagged during the State program (Moe, 1966).
The return of 59.5 per cent of all the Schlitz tagged southern sea bass within
30 days of release, and 93.1 per cent within 60 days shows the ease with which
they may be taken from their populous shallow-water, rocky habitats. The high
monetary rewards offered for the return of Schlitz tags obviously increased the
fishing pressure and rate of return of this highly residential species. These
results augment Moe’s (1966) findings that southern sea bass are specific
year-round inhabitants of the 3 to 15 fathom (5.5 to 27.4 meters) reefs off-
shore of Florida’s middle and upper west coast.

BLACK SEA BASS, Centropristes striatus striatus (Linnaeus)

Three hundred nine black sea bass were tagged in 1965, 24 in Area B
and 285 in Area C. Four fish were brought in alive from the offshore reefs
by a Daytona Beach party fishing boat and released inshore in Area C; how-
ever, none were ever recaptured. One hundred seventeen fish (37.9%) were
returned, all from their respective offshore release locations, after 2 to 341
days at liberty, with a mean freedom of 39.9 days.

A total of 788 black sea bass were released offshore along Florida's upper
east coast during the five annual Schlitz programs. Two hundred ninety-four
fish (37.3%) were returned and showed no significant movement during their
41.3 mean days at liberty. This subspecies is also easily taken from well-
defined offshore habitats since 66.4 per cent of all the Schlitz tagged black
sea bass were returned within 30 days of release, and 86.5 per cent within

60 days.

Moe (1966) reports a 24.7 per cent recovery from 89 black sea bass re-
leased with state tags offshore of St. Johns County during 1963. Although
Moe suspected that black sea bass persist on their home reefs throughout the
year, lack of returns from the State program during winter months failed to
verify this. However, the Schlitz rewards offered throughout the entire year
during 1966 apparently provided incentive for winter fishing since one black
sea bass was returned from its original release location offshore of Daytona
Beach during January (free 259 days), and two others were returned from

the same area during February (free 263 and 287 days).

RED GROUPER, Epinephelus morio (Valenciennes)
One hundred seventy-one red grouper were tagged offshore in 1965, 118
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in Area A, 6 in Area B, and 47 in Area D. Twenty-two fish (12.9%) were
returned, all but one from their respective release locations, after 2 to 289 days
at liberty, with a mean freedom of 46 days. Returns were also received from
one red grouper released during the 1964 Schlitz program and one released in
1963 during the State tagging program.

One fish, 338 mm TL, released on 12 April 1965 in 12.8 meters (7
fathoms) 1214 nautical miles on a heading of 205° from Gordon Pass, was
reportedly recaptured on 6 March 1966 (329 days later) in 12.3 meters off-
shore of Tarpon Springs (155 nautical miles to the north). This return is
atypical in that younger red grouper commonly taken by party boats in relatively
shallow offshore fishing grounds do not show extensive movement. Such move-
ment has previously been observed only among members of the older commercial

stocks in deeper waters of the Gulf of Mexico (IMoe, 1966; 1967).

During all the Schlitz tagging programs 390 red grouper were released in
relatively nearshore fishing grounds. Fifty-one (13.1%) were returned and
showed a mean freedom of 50.1 days. This unusual 1965 return is the only
one reporting any significant movement from the original release location.

The red grouper tagged in the State program measured 295 mm TL when
released on 16 July 1963 in 12.3 meters (6% fathoms) on a heading of 195°
from Buoy 18 near Egmont Key. It was returned approximately 1,635 days
later by a grouper boat fishing out of Cortez, Florida. Specific recapture in-
formation was obscured since the internal tag was not noticed until the fish
reached a retail market in Opa-Locka, Florida. This fish increased approxi-
mately nine pounds, corresponding to a recapture measurement of 650 mm TL
(Moe, personal communication). It moved about 40 nautical miles west since
the vessel was fishing between 43.9 and 73.2 meters (24 and 40 fathoms)
west of Egmont Key on or about 5 January 1968.

TABLE 3. INDICATIONS OF GROWTH IN RED GROUPER

Date Measurements (mm) Date No. Days Incr. in TL (mm) Incr. in SL (mm)
Released L SL Recaptured Free Tota! Per Mo.  Total Per Mo.

4.23-65 334 275 2-5-66 289 51 5.3 40 4.2
2-19-64 488 410 2-3-66 716 172 7.2 137 58
7-16-63 295 240 1-5-68 1,635 355 6.5 305 5.6

Table 3 presents estimated recapture measurements from this return along
with growth data available from one of the 1965 Schlitz returns and the 1964
Schlitz return.

WARSAW GROUPER, Epinephelus nigritus (Holbrook)

One Warsaw grouper, 485 mm TL, was released on 7 May 1965 in 22.8
meters (12% fathoms) 26 nautical miles on a heading of 105° from the Ponce
de Leon Inlet. It was recaptured 43 days later at this same location. Re-
capture measurements were not taken.

14
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GAG GROUPER, Mycteroperca microlepis (Goode & Bean)

One hundred eighty-seven gag grouper were tagged in 1965, 97 in Area
A, 20 in Area B, 26 in Area C and 44 in Area D. This includes 11 re-
leased inshore, one in Area A, and ten in Area B. Forty-three (23.0%) were
returned after 4 to 1,007 days at liberty, with a mean freedom of 158.2 days.
This includes the return of two gag grouper released inshore in Area B. Three
gag grouper released during the 1963 program and two during the 1964 pro-
gram were also returned.

One of these 1963 fish was at liberty over six years (2,307 days) before
it was recaptured within two miles of its release site, 32.9 meters (18 fathoms)
offshore of Manatee County. This grouper measured 670 mm TL and 569
mm SL at release and weighed about eight pounds. It weighed 35 pounds at
recapture but unfortunately was cleaned before further measurements could be
obtained. However, Moe ¢t al. (in manuscript) estimate from otolith examin-
ation that it probably grew to about 1,000 mm TL and 870 mm SL (an in-
crease of 4.4 mm TL and 4.0 mm SL per month).

Significant movement (Table 4) was shown by only two returns from the
1965 program and by two from the previous programs. Five returns received
since 1965 had recapture measurements adequate for obtaining growth data.

(Table 5).

TABLE 5. INDICATIONS OF GROWTH IN GAG GROUPER

Date Measurements (mm) Date No. Days Iner. in TL (mm) Incr. in SL (mm)
Released TL SL Recaptured Free Total Per Mo.  Total Per Mo.

4-13-65 449 380 2-5-66 322 41 3.8 20 1.8
5. 665 600 575 7-2-66 423 90 6.4 15 1.1
3.24-65 364 305 12-17-66 634 223 106 195 9.2
6-25-64 464 390  5-29-66 704 204 87 175 74
5.16-63 890 770 6-18-66 1,130 162 43 162 43

Of the 811 gag grouper released during the annual Schlitz programs, 131
were released in inshore waters. To date 216 fish (26.6%) have been re-
covered (including 23 inshore returns) which all exhibited a mean freedom of
105 days. Topp (1963) reported movement in two gag grouper one of which
was tagged inshore. Table 4 shows movement of four tagged gag grouper re-
ceived since that report.

Moe (1966) notes a more obvious depth/size relationship in gag grouper
than in red grouper, specifically: juveniles in inshore waters; young adults on
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nearshore reefs; older adults on deeper, offshore commercial grounds. Schlitz
tagging results indicate that those young adults inhabiting the nearshore reefs
show residence specificity typical of other serranids studied.

POMATOMIDAE
BLUEFISH, Pomatemus saltatrix (Linnaeus)

One hundred thirty-seven bluefish were tagged inshore in 1965, 3 in Area
A, 116in Area B, 17 in Area C, and | in Area D. Twenty-two fish (16.1%)
were returned, principally from Area B (Table 2) after 8 to 190 days at
liberty, with an overall mean freedom of 47.8 days.

Thirteen fish moved significantly (Table 6), predominantly northward
along Florida’s east coast during spring and summer. None of the returns
yielded growth data.

A total of 391 bluefish were released during the five annual Schlitz pro-
grams. Forty-five (11.5%) were recovered and showed a mean freedom of
42.6 days. Most were tagged on Florida’s east coast, in St. Lucie County
during January and February, and during May, June, and July in St. Johns
and Duval Counties. Similar northerly movement by earlier Schlitz returns
(Beaumariage, 1964) is consistent with several observations of the seasonal
fluctuation of bluefish along the eastern coast of the United States. Deuel
et al. (1966) describe the departure of bluefish from Florida waters in the
spring, coinciding with their arrival along the Carolina coasts in mid-spring.
Richards (1965) reports that bluefish were the most abundant species in the
charter boat fishery operating offshore of Virginia, peaking during May and
June and again in September or October. He discusses availability patterns of
bluefish along the eastern seaboard from landing statistics and theorizes that
there is a northward drift of the adults during midsummer followed by a south-
ward drift during the fall. This apparently accounts for our primarily winter

bluefishery in Flonda.

CARANGIDAE
POMPANO, Trachinotus carolinus (Linnnaeus)
Nineteen pompano were tagged inshore during the 1965 program (Table
2). Three fish (1.6%) were returned after 7 to 40 days at liberty with a
mean freedom of 27.3 days.

The only return to show significant movement was from one of four fish
released on 15 March 1965 at New Pass in Sarasota. It was recaptured 35
days later at Cortez (Manatee County), having moved approximately ten
nautical miles north. None of the returns yielded growth data.

17
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PALOMETA, Trachinotus goodei Jordan & Evermann

Thirty-six palometa were tagged inshore in Area C in 1965. Ten fish
(27.8%) were returned after 11 to 130 days at liberty, with a mean free-
dom of 38.0 days.

One of four fish showing significant movement (Table 7) was the first
Schlitz tagged fish to be returned from the coastal waters of another state. The
estimated movement of 385 nautical miles was obtained by measuring the length
of the meandering five-fathom contour line from St. Marys Inlet at the Florida/
Georgia boundary to Virginia Beach, North Carolina.

LUTJANIDAE
MUTTON SNAPPER, Lutjanus analis (Cuvier)

Four mutton snapper were tagged in 5.9 to 9.1 meters (3% to 5 fathoms)
in Hawk Channel off Key Colony Beach (Key Largo) in 1965. One (25.0%)
was returned from that location. It measured 265 mm TL 225 mm SL at
release on 23 February 1965. Recapture measurements of 275 mm TL and
238 mm SL taken 300 days later on 19 December 1965 indicated a growth

of approximately 1 mm per month.

RED SNAPPER, Lutjanus campechanus (Poey)

Three hundred twelve red snapper were tagged in 1965, 3 in Area A
14 in Area B, 54 in Area C, and 241 in Area D. One fish was brought in
alive from the offshore reefs by a Daytona Beach party fishing boat and re-
leased inshore in Area C, but was never recaptured. Eighty-two fish (26.3%)
were returned, all but eight from their release locations after 3 to 1,180 days
at liberty, with a mean freedom of 113.0 days. Six additional returns were
received from red snapper released during the 1963 and 1964 Schlitz programs
and from one fish released in a holding pen at Marineland during the 1963
State tagging program.

This individual was among several held during that program for tag type
evaluation (Moe, 1966) and constitutes the second return from captive fish
which escaped the enclosure subsequent to the last examination on 28 September
1963. It was recaptured on 7 May 1969 (2,049 days later) in 22 fathoms
(40.3 meters) about 60 miles on a heading of 70° from Mayport (Jackson-
ville). The reported recapture length (30 inches) indicates an esfimated
growth of 6.0 mm per month from 370 mm TL at release to the approximated
765 mm TL at recapture. Moe et al. (in manuscript) estimated that this fish
moved about 80 nautical miles northeast.

From 1962 through 1965 a total of 1,372 red snapper were released
throughout Florida’s offshore waters; 384 (28.0%) were recovered after a
mean freedom of 130.7 days. The greatest tagging effort (82.1%) was ex-
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pended in Area D with the release of 1,126 fish. Over half (651) were re-

leased at the three specific offshore locations shown in Figure 2.

Although a clear pattern of red snapper movement has yet to be established,
these programs have contributed significantly to our present understanding. Topp
(1963) for example, reported limited collective movement among red snapper
teleased in less than 27.4 meters (15 fathoms) off Panama City during the
1962 program. Beaumariage (1964) and Topp (1964a) presented further
evidence that red snapper released in similar depths off Carabelle in 1963 show-
ed little or no movement. Appreciable movement was shown, however, by
tagged individuals released in depths greater than 15 fathoms in 1964 (Beauma-
riage and Wittich, 1966). Movement shown in Table 8 by two returns from
earlier programs and by eight returns from the 1965 program is the most ex-
tensive observed during the four years that we have tagged this species.

The seven red snapper which moved eastward (Figure 2) during their
average 331.4 days of freedom ranged from 186 to 350 mm in standard length
at release. The two available for measurement upen recapture increased 5.3
mm and 8.1 mm per month during 474 and 240 days at liberty (an average
of 81.8 mm per year). According to Moseley (1966) these two fish would
be in spawning class I and would be expected to grow 80 to 90 mm in standard
length each year up to spawning class III. Consequently, movement of red
snapper released in depths greater than 15 fathoms may be related to season-
ality, size, or maturation.

Growth data (Table 9) is available from the return of two fish from the
1965 program and three from earlier programs.

MANGROVE SNAPPER, Lutjanus griseus (Linnaeus)

One hundred seventy-six mangrove snapper were tagged in 1965, 50 in
Area A, 119 in Area B, 4 in Area C, and 3 in Area D. This includes 54
released offshore, 14 in Area A, 37 in Area B, and 3 in Area D. Fifteen
fish (8.59%) were returned after 7 to 385 days at liberty, with a mean freedom
of 94.2 days. The only offshore return was one fish released in 36.6 meters
(20 fathoms) on the “Trisler Grounds” offshore of Pensacola (Figure 2).
A return was also received from a mangrove snapper released offshore of St.
Petersburg in 1963 during the State tagging program.

The only individual moving significantly from its release site was one of
nine returns from fish transported into the Miami area from Rose Harbor, a
fish camp 15 miles to the south. When released on 14 February 1965 at the
MacArthur Causeway in Miami it measured 252 mm TL and 209 mm SL.
It was recaptured on 5 March 1966 (385 days later) in a canal on the east
side of Card Sound Road (Barnes Sound), 30 nautical miles south. Growth
data presented in Table 10 is from this fish, a nontransported mangrove snapper
released in 1965, and from the one tagged during the State program.
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edar Keys
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Figure 2. Movement of red snapper offshore of Area D. Broken lines rep-
resent significant movement shown in this area by red snapper from the 1964
program {Beaumariage and Wittich, 1966).
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Three hundred four mangrove snapper (18.3%/ ) were recovered from the
1,663 tagged fish released since 1961, Only 13 (4.3%) have shown move-
ment away from their respective release locations, this usually being less than
20 nautical miles. Eleven of the 13 had been transported from their original
capture location to a distant release site.

TABLE 9. INDICATIONS OF GROWTH IN RED SNAPPER

Date Measurements (mm) Date No. Days Incr.in TL (mm)  Incr. in SL (mm)
Released TL SL Recoptured Free Total  Per Mo. Total  Per Mo.

6-25-65 260 215  2-20-66 240 105 13.1 65 8.1

6-25-64 419 350  8-23-65 425 146 103 88 6.2
6-27-65 226 186  8-13-66 474 104 6.6 84 53
5-15-63 262 217  9-20-64 494 126 7.6 105 6.4
4-19-64 314 260 5-27-66 769 200 7.8 174 68

The majority of transported fish, however, showed no movement. Since
mangrove snapper "have rather generalized ecological requirements, it was un-
likely that transported fish were drastically displaced from an acceptable en-
vironment. Consequently, movement of displaced mangrove snapper is prob-
ably random.

TABLE 10.
INDICATIONS OF GROWTH IN MANGROVE SNAPPER
Date Measurements (mm) Dare No. Days Iner. in TL (mm) Incr. in SL (mm)
Released TL SL Recaptured Free Total  Per Mo. Total  Per Mo.

3-865 188 150 11-6-66 244 28 3.5 15 19
2-14-65 252 209 3-5-66 385 91 7.1 57 45
6- 7.63 373 — 12.7-66 1,280 107 2.5 — —

YELLOWTAIL, SNAPPER, Ocyurus chrysurus (Bloch)

Thirty-six yellowtail snapper were tagged offshore in Area B in 1965.
Three fish (8.3%) were recovered at their respective release locations 18, 21,

and 262 days later.

The latter return measured 220 mm FL and 192 mm SL when released
on 18 February 1965. Measurements taken at recapture on 6 November 1965
indicated a growth of 1.2 mm FL and 0.5 mm SL per month.

POMADASYIDAE
WHITE GRUNT, Haemulon plumieri (Lacepede)

One hundred seventy-nine white grunt were tagged offshore in 1965, 144
in Area A, 9 in Area B, and 26 in Area D. Fifteen (8.5%) were re-
turned from their respective release locations in Area A after 3 to 324 days
at liberty, with a mean freedom of 30.5 days. Three white grunt tagged in
1963 during the State program were also returned from their respective releasc
locations offshore of Clearwater and St. Petersburg after 1,420 to 1,678 days
at liberty. Growth data was unavailable.
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During the Schlitz tagging programs 485 white grunt were released off-
shore (primarily in Areas A and D). Thirty-four (7.4%) were returned
showing no significant growth or movement during their 52.2 mean days at
liberty.

Two independent biases may account for the disparity in mean days at
liberty and the number of returns between State tagged fish (IMoe, 1966) and
Schlitz tagged fish. The State tagging program utilized internal tags for their
retentive qualities while the Schlitz program used the shorter term, more obvious,
Petersen tag. In addition, there was an apparent increase in fishing pressure
for Schlitz tagged fish because of the high monetary rewards. In one instance,
over 60 per cent of one day’s releases were returned within that week.

SPARIDAE
SHEEPSHEAD, 'Archosargus probatocephalus (Walbaum)

Four hundred thirty-eight sheepshead were tagged inshore in 1965, 70 in
Area A, 280 in Area B, 87 in Area C, and | in Area D. One hundred
eight fish (24.7%) were returned (Table 2) after 1 to 401 days at liberty,
with mean freedom of 67.3 days. A return was also received from a sheepshead
released during the 1964 program.

Only eight (7.4%) of those fish returned from the 1965 program moved
significantly from their respective release locations (Table 11). Four of these
were transported fish. The fish returned from the 1964 program was also a
transported one. Growth data is presented in Table 12.

A total of 2,640 sheepshead were released during the Schlitz tagging pro-
grams and 917 (34.7%) were returned. One hundred seven (11.7%)
moved significantly from their release sites. This movement has been mostly

random (Topp, 1963) and often extensive (Beaumariage and Wittich, 1966).

Since sheepshead are an extremely hardy fish and survive tagging and ex-
cess handling quite well, they were often transported long distances and re-
Jeased at heavily fished locations to obtain a more even distribution of tagged
fish with respect to fishing pressure.

Most release locations were well suited to the normal ecological require-
ments, and recaptures were usually made in the same area. FExtensive move-
ment was apparently associated with drastic changes in habitat, such as the
transport of specimens from sheltered or brackish waters to open surf (Topp,

1964b).

RED PORGY, Pagrus sedecim Ginsburg

Forty-nine red porgy were tagged offshore in 1965, 15 in Area A, 3 in
Area B, 10 in Area C, and 21 in Area D. Six fish (12.2%) were returned
after 21 to 81 days at liberty, with a mean freedom of 46.2 days. No move-
ment or growth were observed.
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TABLE 12. INDICATIONS OF GROWTH IN SHEEPSHEAD

Date Measurements (mm) Date No. Days Incr. in FL (mm) Incr. in SL (mm)
Released FL St Recaptured Free Total  Per Mo. Total Per Mo.

5- 2-65 239 205 2-3-66 278 58 6. 27 2.

5. 265 195 165 2-16-66 291 57 5.9 53 5.5
4.30-65 265 225  3-18.66 323 90 8.3 51 4.7
5- 2-65 264 228  3.20-66 323 100 9.3 73 6.8
4. 9.65 267 230  3-25-66 351 85 7.3 67 5.7
1-17-65 227 194 2-2-66 383 60 4.7 38 3.0
2-10-64 252 215  2-13-66 735 96 39 75 3.1

SCIAENIDAE
SPOTTED SEATROUT, Cynoscion nebulosus (Cuvier)

Six hundred thirty-two spotied seatrout were tagged inshore in 1965, 205
in Area A, 154 in Area B, 96 in Area C, and 177 in Area D. Fifty-four
(8.5%) were returned (Table 2) after 5 to 343 days at liberty, with a mean
freedom of 88.7 days. Six additional spotted seatrout returns were received

from the 1961, 1963, and 1964 programs.

Ten (18.5%) fish returned from the 1965 program moved significantly
from their release locations {Table 13). Two of these fish were transported

fish. Growth data from the return of six spotted seatrout tagged during 1965
and one during 1963 is presented in Table 14.

A total of 3,957 spotted seatrout were released since the first Schlitz
tagging program in 1961. Fifty-nine per cent were released during the first
two programs when more emphasis was placed on inshore species. Five hundred
thirty-seven (13.6%) were recovered; 145 (27.0%) moved significantly while
at large. Our observations agree with those of Moffett (1961) and Iversen
and Tabb (1962) in that spotted seatrout rarely move over 20 or 30 miles
from the immediate release site. Although this species was among those trans-
ported for release elsewhere, it is doubtful that any were released outside their
usual range (Beaumariage and Wittich, 1966). Tabb (1966) emphasizes
the dependency of spotted seatrout upon various estuarine areas throughout Flor-
ida, and infers that the environment of each area imparts an identity in the form
of relative growth rates and abundance to the subpopulation which it supports.

WEAKFISH, Cynoscion regalis (Block and Schneider)

Nine weakfish were tagged inshore in 1965, most in Area B (Table 2).
Three (33.3%) were returned after 22 to 42 days at liberty, with a mean
freedom of 29.3 days. No movement or growth were observed.

GULF KINGFISH, Menticirrhus littoralis (Holbrook)

One hundred thirty-three Gulf kingfish were tagged inshore in 1965, mostly
in Area C (Table 2). Twenty-eight (21.1%) were returned after 2 to 214
days at liberty, with a mean freedom of 24.7 days. One tagged fish which

28



ysi} pajtodsupa]

unjsny 61 Aemydiy
N 0l “IDATY] dd1eUe]Al SN 144 9T -¢ e Aeq eR) BIRJ 00¢ 143 $90C ¢
N 91 eloseleg ‘puefs] LD £8 ¢9-¢ 9 swoyoN ‘Aeq seqoy c0¢ 8¢¢ e B
V Vadv
1Ay eueueg N ‘Aem Kemasne)y l[er) ner] 767 che c9-¢-¢
N Gl -asne) Jeumdg ginog g/ 9-91-L
q4 VIV
[ ‘uoinyg (35 [®4eN 'S 'N)
m w Jeau uﬂmonm EOOU wm mOIMan %ZUH “ZOQ%NE Luﬂom V@N —M m@-m —uN
(3[nauosype()
..—Q thUw&UUI
S 0¢ ‘dwre] Pang AMYM 91¢ 99-61-C Big eulpuedis.j L9¢ YA 4 $961-L
sIg pred pues] loqpe ],
S 112 SNOYYSIT Jo § 9¢T 99-Cl-¢ ST jo PW N 44 g6¢ €9-0C-L
Jans ut
) 14 BIPSA 3uod yinog 9¢ €9¢C8 P eulpuels g 0ze (443 s96l-L
O vVdAuv
uoIaNa ‘IW JINDN uo|30207 3.4 painjdoaay uoKL207 1s 11 paspady
Juswasow ainjdeoay sAoQ@ ‘ON ajng asnajay {(ww) sjuowdInsodW ajoqg

INAWAAON LNOYLVIS dALLOdS ‘¢l A1dV.L

29



ysiy pajsodsund ),

yoesqg
uospnp{ je jeue)
Aeq ejosereg
.:o%mm s auel)

feg _SPDU
Auoys § 3 J dAa018uep

PUe[s]
paays jo § "/

muv_ Iepa)
Smm ESSESEIOR A\

uu»&ﬂ— uv&uooum—pﬁm?
jo g hovm ueurpea(]

Loy Mog

302 .ﬂmmﬁm Teurelof .

61 Kemysi
1e ?m— BIS)) BIR ]

\an— woyydng
Ieau Y eyzimoyes

|Mwwmrﬂu wo JH—JO—Z

.unm OOvaw.nOI X .Nm

sauUEMNG UIDMIRq Aem

-JIeY “s[ PAYS HO

umojddfue X 14
ssiodioJ jo A\ fwr |
SYeig Buiquog
umojaayue 1 ‘uiog

U_“—:—r—l wo \K/ O—AE vﬁo

<97 0l¢ 98 ~lx

667 ee €911l

1742 8L¢ €9¢ ¥
SINVHOOUd SNOIAETYd

(432 ¥oe 9019

0Lz sle €9-0C-¢

ore (444 $9-0C-¢

uoypI07
2anjdooay

uo1jo307
3s03|3Y

d Vadv
s L pasoajay
{wiw) sjuowdnsoaw ajoq

(penunuol) ‘¢ FIGV.L

30



had been kept frozen by the fisherman since ‘‘sometime during the fall of 1967"
was returned during July 1968. No movement was apparent and recapture
measurements appeared invalid due to the length of time the fish remained
frozen. The estimated 800 days at liberty were not included in calculating
mean freedom. A return was also received from the 1964 program.

Seven fish (25.0%) returned from the 1965 program moved more than
five miles from their release locations (Table 15).

Two fish contributed growth data. One measured 350 mm TL and 295
mm SL. when released on 7 July 1965. Recapture measurements taken 214
days later on 5 February 1966, indicated growth of 0.3 mm TL and 0.8 mm
SL. per month. The other measured 315 mm TL and 260 mm SL when re-
leased on 11 May 1964. Recapture measurements taken 403 days later on
17 June 1965 indicated growth of 4.4 mm TL and 3.1 mm SL per month.

TABLE 14,
INDICATIONS OF GROWTH IN SPOTTED SEATROUT

Date Measurements (mm) Dare No. Days Incr. in TL {(mm) Incr. in SL (mm)
Released TL SL Recaptured Free Total Per Mo. Total Per Mo.
7-19-65 429 367 2-19-66 216 15 2.1 16 2.2
7-20-65 395 342  3.12-66 236 4 0.5 5 0.6
4.29-65 365 310 3-2-66 308 63 6.1 45 4.4
5-20-65 402 340 4- 66 324% 83 7.7 80 74
5- 1-65 390 332  3.24-66 328 30 2.8 33 3.0
3-11-65 336 289 2-7-66 334 8 0.7 3 03
1-11-63 351 299 2-8-66 1,125 155 4.1 129 34

#Estimated minimum

SOUTHERN KINGFISH, Menticirrhus americanus (Linnaeus)

Seven southern kingfish were tagged inshore in Area B in 1965; one
(14.3%) was returned. This fish had been transported from the Barge Canal
Fish Camp on Merritt Island to the Eau Gallie Causeway for release on 30
April 1965, and was recaptured there 12 days later.

BLACK DRUM, Pogonias cromis (Linnaeus)

Fifty black drum were tagged inshore in 1965, 8 in Area A, 11 in Area
B, 24 in Area C, and 7 in Area D. Eighteen (36.0%) were returned from
their release locations after 2 to 389 days at liberty, with a mean freedom of
58.3 days. Two of these were transported fish.

Two fish contributed growth data. One measured 286 mm TL and 232
mm SL when released on 8 March 1965. Recapture measurements taken 318
days later on 19 January 1966 indicated growth of 2.3 mm TL and 1.7 mm
SL per month. The other measured 280 mm TL and 225 mm SL when released

on 19 January 1965. Recapture measurements taken 389 days later on 11
February 1966 indicated growth of 2.8 mm TL and 2.9 mm SL per month.
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A total of 538 black drum have been released since 1961. One hundred
ninety-nine (37.0%) were recovered, only five per cent having moved sig-
nificantly. Black drum are hardy and were often transported to release sites.
Like sheepshead, they were usually recaptured shortly after release and showed
little movement. Some relatively extensive movement, however, has been shown
by black drum released from beach seines in the open surf of northeast Florida

(Topp, 1963; Beaumariage and Wittich, 1966).

RED DRUM, Sciaenops ocellata (Linnaeus)
Eighteen red drum were tagged inshore in 1965, 1 in Area B, 15 in Area
C, and 2 in Area D. Ten fish (55.6%) were returned (Table 2) after 10

to 243 days at liberty, with a mean freedom of 74.6 days. A return was also
received from the 1963 program.

Significant movement was shown by the 1963 return and two fish from
the 1965 program (Table 16). Growth data was available from a single
1965 return free 243 days and measuring 655 mm TL. and 560 mm SL. when
released on 9 July 1965. An increase of 2.5 mm TL and 1.4 mm SL per

month was indicated by recapture measurements taken on 8 March 1966.

A total of 690 red drum were released during the five Schlitz tagging pro-
grams. Three hundred twenty-eight (47.5%) were recovered; 91.2 per cent
did not move significantly from their release locations. A few individuals have
shown some extensive movement but it has been infrequent and generally among

transported fish (Ingle et al., 1962; Beaumariage, 1964; Beaumariage and
Wittich, 1966).

EPHIPPIDAE
ATLANTIC SPADEFISH, Chaetodipterus faber (Broussonet)

Fourteen Atlantic spadefish were tagged inshore in 1965, mostly in Area
C (Table 2). Three (21.4%) were returned after 6 to 42 days at liberty,
with a mean freedom of 20.0 days.

One fish, free 42 days, was released on 20 July 1965 at the north end of
Little Talbot Island (near Jacksonville) and was recaptured 12 nautical miles
south on 30 August 1965. It measured 205 mm TL and 170 mm SL at
release and grew 13.6 mm TL and 5.7 mm SL per month.

SPHYRAENIDAE

GREAT BARRACUDA, Sphyraena barracuda (Walbaum)

Twenty great barracuda were tagged in 1965, 19 inshore in Area B, and
I offshore in Area C. Six (30.0%) were returned from Area B after 43 to
92 days at liberty, with a mean freedom of 64.8 days.

None of these fish moved from Manatee Bay (just north of Key Largo)
where they were released. Growth data is available from four fish (Table 17).
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The rate of returns obtained from Schlitz tagged barracuda was consider-
ably higher than the 8.0 per cent received from the 372 fish released by
Springer and McErlean (1961). This may have been due to increased fish-
ing pressure for the Schlitz tags. Moreover, the internal and spaghetti tags
which we used were probably better suited to these swift predators than were
the more easily shed Petersen or dart tags used during the earlier study.

TABLE 17.
INDICATIONS OF GROWTH IN GREAT BARRACUDA
Date Measurements (mm) Date No. Days Incr. in FL (mm) Incr. in SL (mm)
Released FL SL Recaptured Free Total  Per Mo. Total  Per Mo.

2-15-65 399 364  4-11-65 56 11 5.8 6 32
2-15-65 445 410  4-20-65 65 15 6.8 4.5
2-15-65 340 310 5-9-65 84 18 6.4 15 54
2-13-65 392 356 5-15-65 92 30 9.7 9.4

Our tagging supports Springer and McErlean (1961) who found that
small barracuda exhibited little movement from mangrove-lined grassy flats
in the Florida Keys. However, two larger barracuda released near off-
shore reefs in the Florida Keys moved significantly during their ten months at

liberty (Topp, 1963).

SCOMBRIDAE
KING MACKEREL, Scomberomorus cavalla (Cuvier)
Sixty-eight king mackerel were tagged in 1965, 49 in Area B, 1 in Area
C, and 18 in Area D. Two (2.9%) were returned from Area B after 58
and 67 days at liberty.

Both were released in 15 fathoms (27.4 meters) due east of Jupiter Inlet
on 30 January 1965. One (630 mm FL) was returned from that location
on 28 March 1965; the other (655 mm TL) was recaptured on 6 April 1965
off Sebastian Inlet (58 nautical miles north). Growth information was not
available.

King mackerel are extremely difficult to catch, tag, and release without
injury. Tagging techniques developed during the Schlitz and State tagging
programs have been used successfully (Moe, 1966), and previous Schlitz re-
covertes have been reported by Beaumariage (1964).

BALISTIDAE
GRAY TRIGGERFISH, Balistes capriscus Gmelin

Fifty-eight gray triggerfish were tagged in 1965, mostly in Area D (Table
2). Six (10.3%) were returned from Area D after 48 to 380 days at liberty,

with a mean freedom of 201.8 days. None moved significantly, but three con-
tributed growth information (Table 18).
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TABLE 18
INDICATIONS OF GROWTH IN GRAY TRIGGERFISH

Daote Measurements (mm) Dare No. Days Incr. in TL (mm) Incr. in SL (mm)
Released TL SL Recaptured Free Total  Per Mo. Total  Per Mo.

6-23-65 250 207 8-9-65 48 25 15.6 17 10.6
6-23-65 270 222  8-14-65 53 23 128 22 122
6-20-65 332 285  5.31-66 346 50 43 41 36

SUMMARY

A total of 3,413 marine fishes representing 20 families and 58 species of
sport or commercial importance were released throughout Florida’s coastal waters
during the 1965 Schlitz tagging program. A total of 593 (17.4%) were
returned, comprising 13 families and 26 species. Information pertaining to
movement or growth is presented for each species when available from various
tag returns.

A cumulative analysis of all the tagging data is presented for twelve species
(14,304 fishes) which have been repeatedly encountered among the more than
18,000 individuals relecased during the five annual programs (1961-1965):
southern sea bass, Centropristes siriatus melanus; black sea bass, C. striatus
striatus; red grouper, Epinephelus morio; gag grouper, Mycleroperca microlepis;
bluefish, Pomatomus saltatrix; ved snapper, Lutjanus campechanus; mangrove
snapper, L. griseus; white grunt, Haemulon plumieri; sheepshead, Archosargus
probalocephalus; spotted seatrout, Cynoscion nebulosus; black drum, Pogonias
cromis; and red drum, Sciaenops ocellata.
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