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Executive Summary 
 
This assessment is the third reliable analysis of the effect of 1995 and 1996 management 
actions on the status of sheepshead in Florida, after those performed by Murphy and 
Macdonald (2000) and Munyandorero et al. (2006). The current assessment timeframe 
was 1982-2009. 
 
There was an average of 39-49% decrease in commercial landings of sheepshead on both 
coasts of Florida between the periods 1982-94 and 1996-2009.  Nearly all landings are 
now made using cast nets or hook-and-lines.  Throughout the period 1982-2009, few 
fishermen landed large amounts of sheepshead in any year.  Sizes of landed sheepshead 
increased after implementation of the minimum-size limit and most landed sheepshead 
now are over 12” total length. 
 
The recreational catch of sheepshead has historically fluctuated year-to-year but the 
annual catches on each coasts since 1996 have been well below peak catch levels.  The 
length of sheepshead landed has increased with a large decrease in the numbers of small 
fish (less than 10” fork length) killed.  In addition, the bag-limit has been effective in 
reducing the kill of sheepshead.  Before the bag limit, about 17-21% of the catch was 
made by anglers keeping more than 15 fish per trip, now that catch represents about 2-3% 
of the landings made on each coast. 
 
The combined statewide harvest of sheepshead in Florida during 2009 was 1,204,000 fish 
or 2,554,000 lbs.  The majority of sheepshead harvest was taken by the recreational 
fishery: 77% and 92% of the total Atlantic and Gulf coast landings by weight, 
respectively. 
 
The estimated abundance of sheepshead ages 0 and older during 1982-2009 varied 
similarly on both coasts: it increased until the mid-1990s, declined and leveled off since 
1996. Atlantic coast abundance was always smaller than Gulf coast abundance. Estimated 
abundance for these ages in 2009 was 10.5 million fish on the Atlantic coast and 13.8 
million fish on the Gulf coast. 
 
Recruitment of sheepshead was above average in 1983-1993, 2000, 2008, and 2009 on 
the Atlantic coast and in1984-199, 1993, 1997, and 2009 on the Gulf coast. 
 
Under the current low harvest rates for young sheepshead, the fisheries are operating at 
well below the maximum yield-per-recruit (YPR) and even below the yield-per-recruit 
associated with F0.1. If sheepshead were managed for YPR at F0.1, the YPR at current F 
would increase by 28% upon doubling current F on the Atlantic coast and by 12% with 
1.5 times current F on the Gulf coast. 
 
Transitional spawning potential ratios (tSPR) have trended upward on both coasts since 
1996. Their estimates on the Atlantic coast were 17% in 1995 and above 30 % after 2001. 
On the Gulf coast, tSPR’s were below 19% from 1989 through 1997, but increased 
thereafter to reach 29% in 2009. Recent trends in year-specific, static SPR estimates 
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indicate that the tSPR will continue to increase in the near future on the Atlantic coast 
and may level off on the Gulf coast. 
 
Atlantic coast and Gulf coast stocks of sheepshead in Florida appear abundant to produce 
adequate supplies of new recruits but the gulf coast population shows overfished and 
overfishing signals. 
 
For a more precise assessment of sheepshead, additional data needs include: 1) direct 
samples from landings for age composition; 2) direct observations of discards from all 
fisheries and estimates of related size and age; 3) estimates of release mortality and; 4) 
coast-specific sex-ratio and maturity-at-age schedules. 



______________________________________________________________________________________ 
2011 Sheepshead Assessment                                                  FWC Fish and Wildlife Research Institute  4 

1.0 Introduction 
 
1.1 Management Unit Definition 

The management unit considered in this assessment includes all sheepshead found 
in waters within and adjacent to the state of Florida including inland, state, and federal 
waters. 
 
1.2 Regulatory History 

Sheepshead harvest was not directly regulated in Florida until 1996. In 1996, 
sheepshead was designated a restricted species. Effective January 1, 1996, a 12” total 
length (TL) minimum-size limit for all harvesters and a 10-fish recreational bag limit 
were established. At the same time, commercial fishing was restricted to the use of hook-
and-line, cast net, beach and haul-seine gear, with a 50-pound bycatch allowance for 
harvest by non-conforming gear. These regulations were amended in 1997, 1998, and 
2006. In 1997 in particular, the recreational bag limit was increased to 15 fish per person 
and commercial spearfishing was allowed. 
 
1.3 Assessment History 

The status of sheepshead in Florida waters has previously been assessed four 
times (Muller and Murphy 1994; Murphy et al. 1997; Murphy and MacDonald 2000; 
Munyandorero et al. 2006). The first assessment mainly relied upon life history 
information from other states, and was conducted before the enactment of the 1996 
implementation of regulations directed at sheepshead.  The other three assessments 
incorporated biological characteristics specific to sheepshead in Florida waters. 

The 2006 assessment (Munyandorero et al. 2006) indicated steady recruitment of 
young-of-the-year (YOY) sheepshead and variability without trend in estimated 
abundance of sheepshead ages one and older during 1982-2004.  Results also showed 
lower fishing mortality rates during 1996 through 2004 when compared to estimated 
fishing mortalities for the early 1990s. The fishing mortality rates on each coast in 2004 
were well below the fishing mortality rate that maximizes yield-per-recruit, Fmax, and 
below F0.1. It was concluded that: 1) if sheepshead were managed for yield, a moderate 
increase in fishing mortality for sheepshead on both coasts would allow for a large increase in 
yield-per-recruit; 2) both Atlantic coast and gulf coast stocks of sheepshead in Florida 
appeared abundant enough to produce adequate supplies of new recruits while 
maintaining the then levels of harvest. 

The temporal window for this new assessment update is the period 1982-2009.  
This report therefore incorporates thirteen years of pre-regulation fishery data, fourteen 
years of post-regulation fishery data and Florida-specific life history data into an 
evaluation of the status of the sheepshead populations on the Atlantic and Gulf coasts of 
Florida. . 
 
2.0 Life History 
 
2.1 Stock Structure 

Two subspecies, reportedly distinguishable by meristic characters (number and 
size of body bars, number of gill rakers on the lower limb of the first gill arch, number of 
lateral line scales, number of dorsal fin spines and rays), were thought to occur in Florida 
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waters (Caldwell 1965).  The purported northern form, Archosargus probatocephalus 
probatocephalus ranges from Nova Scotia south along the U.S. Atlantic coast and into 
the Gulf of Mexico to Cedar Key, Florida; and also occurs along the South American 
coasts to Rio de Janeiro, Brazil.  Archosargus p. oviceps ranges from about St. Marks, 
Florida, to Campeche Bank, Mexico, and is associated more with mud bottoms than is the 
northern form (Randall et al. 1978, Jennings 1985). A recent assessment of sheepshead 
stock structure along Florida’s Atlantic coast and in the Northern Gulf of Mexico 
confirmed the existence of subspecies according to divergent morphology (Anderson et 
al. 2008). However, Bayesian structure analysis of microsatellite genotypes indicated that 
all Gulf of Mexico sheepshead constitute a single genetic stock. On the other hand, 
variance partitioning of mitochondrial DNA (mtDNA) haplotypes suggested significant 
but limited divergence between subspecies. Anderson et al. (2008) concluded that, 
overall, sheepshead molecular genetic data show very limited genetic subdivision 
between the subspecies despite considerable divergence of morphological characters, but 
they questioned whether morphological divergence represents meaningful differentiation 
for management. 

This assessment was conducted separately for sheepshead inhabiting waters on 
the Atlantic coast of Florida and for those on Florida’s Gulf of Mexico coast without 
regard to purported subspecies designations. Based on samples of the putative subspecies 
collected from the Gulf of Mexico (Florida and Texas waters) and from the Atlantic coast 
(Florida – North Carolina), the five-stripe and six-stripe samples representing the 
different, purported subspecies are from the same population (Seyoum et al. in prep.). 
This study shows that the morphologically distinct subspecies of sheepshead cannot be 
distinguished genetically. The sheepshead is a single panmictic population with a very 
high degree of genetic variation; its division into subspecies is superfluous and stripe 
count differences may be entirely caused by physiological effects with little genetic basis. 
 
2.2 Age and growth 

Music and Pafford (1984) analyzed marginal increment patterns for circuli 
recognized on sheepshead scales and reported them valid for fish younger than age 5. 
Subsequent studies that reported on comparisons betweeen readings from otolith sections 
and scales from the same fish indicated that scale-based ages either were unreliable or 
underestimated the true age (Dutka-Gianelli and Murie 2001). Matlock (1992) aged 
sheepshead using tagging data.  Age determination for sheepshead has since then been 
thought to be reliable when based on annuli seen in thin-sections taken from sagittae 
(Beckman et al. 1991; Dutka-Gianelli and Murie 2001; Wenner and Archambault, 2006; 
Liao et al. 2009). Age validation was examined using distinct annual patterns in marginal 
increment distances or recaptures of tagged or chemically marked fish. Annulus 
deposition in adult sheepshead occurs during April-May in Louisiana waters (Beckman et 
al. 1991), March-May in northwest Florida (Dutka-Gianelli and Murie 2001), and May-
June in Tampa Bay, Florida (T. MacDonald, FWC-FWRI unpublished data). The ages 
validated in most studies ranged from 1 to 6 years. 

Previously, ages of sheepshead sampled from Florida inshore waters ranged from 
0 to 18 years, with a median age of three years; typical maximum ages appear to be 18 
years for males and 16 years for females (FWC-FWRI unpublished data). Likewise, the 
majority of sheepsheads collected from Cedar Key to Keaton Beach, Florida, were 3 to 6 
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years old, with maximum ages ranging between 12 and 15 years for females and males, 
respectively (Dutka-Gianelli and Murie 2001). 

Larval and early juvenile growth rates for sheepshead in Tampa Bay, Florida, 
were about 0.20 mm d-1 (Parsons and Peters 1989).  Springer and Woodburn (1960) 
reported that the average total lengths for young-of-the-year (YOY) sheepshead in Tampa 
Bay were 21, 29, and 42 mm in June, July, and August, suggesting a slightly faster 
growth rate of about 0.35 mm d-1. 

Maximum sizes (length, Lmax; weight, Wmax), longevity (tmax) and aging methods 
for sheepshead have been reported from various locations along the Atlantic and Gulf of 
Mexico coasts (Table 2.2.1).  In Louisiana waters, larger sheepshead possibly older than 
20 years have been observed but not aged (Beckman et al. 1991). Coast-wide age data 
used in this study revealed that, in recent years, older sheepshead in the Florida waters 
have been observed on the Atlantic coast (tmax = 25 years for males; 23 years for females) 
and on the Gulf coast (tmax = 20 years for males; 15 years for females). Schwartz (1990) 
determined a maximum age of 8 years for sheepshead in North Carolina using scales, 
which he suggested was an underestimation by one or two years caused by difficulties in 
reading scales.  In South Carolina waters, tmax = 25 years (Wenner and Archambault 
2006). Liao et al. (2009) found 35 years old sheepshead in Chesapeake Bay. The 
observed maximum length and weight for sheepshead has generally been at about 22 
inches and 20 pounds, respectively (Table 2.2.1).  A possible outlier to the length data 
exists for Louisiana-combined-samples (Beckman et al. 1991) where the maximum 
observed length reported was nearly 30 inches. 

Growth studies of sheepshead have been conducted in the South Atlantic Bight, 
eastern Gulf of Mexico, and Chesapeake Bay.  In Louisiana waters, sheepshead grow 
rapidly during their first 6-8 years of life with females generally being larger at a given 
age (Beckman et al. (1991). In Tampa Bay, both males and females experience relatively 
rapid growth through age 6, followed thereafter by a marked decrease in growth rate (T. 
MacDonald, FWC-FWRI unpublished data). Sheepshead in northwest Florida grow 
quickly in length until 4-5 years, ages beyond which growth rate is reduced (Dutka-
Gianelli and Murie 2001). In South Carolina waters, growth rate slows considerably after 
5 years (Wenner and Archambault 2006).  Sheepshead in Chesapeake Bay: 1) grow very 
rapidly before 5 years-of-age, slowly by age 10; and 2) exhibit larger sizes at age than 
those of sheepshead of any other region (Liao et al 2009).  Reduction in growth rate 
generally coincides with sexual maturity; i.e., 2-3 years of age for males and 3-4 years of 
age for females (Render and Wilson 1992; Wenner and Archambault 2006). 

While age was not a good predictor of weight or length and vice-versa, some 
studies were conducted to fit sex-specific and/or combined von Bertalanffy growth 
(VBG) equations using length- and weight-at-age data (Table 2.2.1; Beckman et al. 1991; 
Matlock, 1992; Dutka-Gianelli and Murie 2001; Liao et al. 2009). The L∞ parameter of 
theVBG model for combined sexes of sheepshead from various Texas’ bays may have 
been an underestimate (Matlock, 1992).  VBG models were significantly different for 
males and females in Louisiana waters (Beckman et al. 1991), in Tampa Bay, Florida 
(MacDonald, unpublished data), and in Chesapeake Bay (Liao et al 2009), where females 
exhibited a faster growth rate and achieved larger maximum sizes. For the northwest 
Florida region, Dutka-Gianelli and Murie (2001) found no significant sex and subspecies-
specific growth patterns in both length-at-age and weight-at-age. Coastwide samples for 



______________________________________________________________________________________ 
2011 Sheepshead Assessment                                                  FWC Fish and Wildlife Research Institute  7 

Florida indicated the following (T. MacDonald, FWC-FWRI unpublished data): 1) 
through age 5, the mean size-at-age for sheepshead was slightly larger on the Atlantic 
coast than on the gulf coast; thereafter, gulf coast sheepshead were slightly larger at age; 
and 2) on average, sheepshead reach about 260 mm fork length (FL) between ages 1 and 
2, 305 mm FL between ages 2 and 3, and 350 mm between ages 3 and 4. Finally, at any 
given age, sheepshead from northwest Florida were of a similar overall size as those from 
Louisiana, smaller than those from South Carolina, but generally larger than sheepshead 
observed in a coast-wide study for Florida (Dutka-Gianelli and Murie 2001). 

For this assessment, growth between males and females was assumed to be 
similar, but coast-specific growth parameters were used.  Evidence for differences 
between males and females has often been weak or conflicting among various studies. 
Munyandorero et al. (2006) summarized various relations between weight and length and 
between different length measurements which are found in the literature. Table 2.2.2 
updates the length-weight relationships and length-length conversions for Florida’s Gulf 
and Atlantic coasts using length-weight data accumulated over 1993-2009. 
 
2.3 Reproduction 

Sheepshead spawn during the late winter/spring in the mid-Atlantic, South 
Atlantic, and Gulf of Mexico (Jennings 1985; Wenner and Archambault 2006).  
Spawning off Louisiana occurred from late February through late April (Render and 
Wilson 1992).  In nearshore reefs off Georgia, spawning occurred primarily in April 
(Music and Pafford 1984). In coastal South Carolina, spawning takes place in nearshore 
ocean waters such as areas around artificial reefs, and each year females are seen with 
evidence that they have spawned at least once in April (Wenner and Archambault 2006).  
Spawning season of Chesapeake Bay sheepshead is from December through June and 
YOY in this bay are abundant from July through November (Liao et al. 2009). Most 
recent literature suggests spawning occurs in nearshore continental shelf waters although 
there is some evidence of spawning within estuaries (Render and Wilson 1992).  Within 
Tampa Bay, a small number of female sheepshead have been collected with hydrated 
oocytes or post-ovulatory follicles, indicative of imminent or recent spawning (T. 
MacDonald, FWC-FWRI unpublished data).  Sheepshead containing post-ovulatory 
follicles or in advanced stages of maturity have been more commonly collected from 
offshore waters (Music and Pafford 1984; Render and Wilson 1992). The best 
temperature for spawning is around 700 F in waters with ocean level salinity: fertilized 
eggs are 0.03 in diameter, float near the surface, and larvae hatch in 28-40 hours after 
spawning in waters of around 75-760 F(Smith 1907; Wenner and Archambault 2006). 
The recruitment window (i.e., period of high occurrence of YOY) appears to be April-
August, at least in North Carolina (Smith 1907). 

Sheepshead are batch spawners (Render and Wilson 1992; Wenner and 
Archambault 2006; Liao et al. 2009). That is, they produce a batch of ripe eggs, spawn 
them, recover and feed, develop another batch of eggs and spawn them, and so forth. In 
general, older and larger females spawn earlier and more frequently during the season, 
produce bigger batches of eggs and, therefore, contribute more eggs than younger, 
smaller females (Wenner and Archambault 2006).  Inshore-caught sheepshead had batch 
fecundities of 1,100 to 40,000 eggs while offshore-collected sheepshead had batch 
fecundities of 14,000 to 250,000 eggs.  In Georgia, fecundities for sheepshead 428-591 
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mm TL and 4-14 years old ranged from 296,000 to 963,000 eggs (Music and Pafford 
1984).  However, it is unclear whether only the oocytes available for the next batch were 
counted in this study. 

Estimates of spawning frequency of sheepshead range from once per day to once 
every 20 days.  Given uncertainties about their total seasonal fecundity and their wide 
range of batch fecundities, an estimate of the relationship between sheepshead length or 
age and total fecundity would be extremely variable (Render and Wilson 1992). 

Age and length at maturity appear to vary from location to location. In general, 
female sheepshead begin to mature at about age 2 (Tucker 1987; Render and Wilson 
1992; T. MacDonald, FWC-FWRI unpublished data).  However, the proportion of 
females that are mature at age 2 and subsequent age classes appears lower in Florida and 
Georgia than in Louisiana.  Nearly all males older than age 2 and nearly all females older 
than age 1 were mature in samples taken from Louisiana waters (Render and Wilson 
1992). This early maturity was attributed to their sample locations, which were all 
offshore using purse seiners, i.e., it was a biased sample of say 2-yr-olds with only 
mature fish of that age found in offshore waters (M.D. Murphy, personal 
communication). In Georgia, the smallest female showing developing ovaries was age 3 
(282 mm TL) and the smallest male was age 4 (393 mm TL, Music and Pafford 1984). In 
South Carolina waters, no male and female sheepshead are mature in their first year of 
life (Wenner and Archambault 2006). The length at 50% maturity for males is 276 mm 
FL; from which the proportion of mature males increases gradually to 100% at 551 mm 
FL and larger. Some females begin to mature at 354 mm FL and all females are mature 
when they are 551 mm FL and larger. Female sheepshead are mature between age 1 and 
age 2 and all are mature in their fifth year.  In Chesapeake Bay, the age at 50% maturity 
for female sheepshead is 1.01 years and the length at 50% maturity is 252 mm FL; all 
females are mature by age 4 and at 350 mm FL (Liao et al. 2009). Age and length at 50% 
maturity for males are 1.41 years and 278 mm FL, respectively; like females, all males 
are mature by age 4 but at 325 mm FL. 

The sex-ratio and maturity at age of sheepshead have been rarely investigated. 
However, in Liao et al.’s (2009) collection of Chesapeake 345 sheepshead, the sex-ratio 
was 1 male: 1.45 females. In Tampa Bay, Florida, the sex-ratio was estimated at 1 male: 
1.65 females, and significantly different from a 1:1 ratio (MacDonald, FWC-FWRI 
unpublished data).  The proportions of mature females at each age were predicted by 
logistic regression as follows for age 2 and older fish: 0.02 for age 2; 0.15 for age 3; 0.60 
for age 4; 0.93 for age 5; 0.99 for age 6; and 1 for ages 7 onwards (all age-0 and age-1 
fish were immature).  This maturity vector was used in this assessment to characterize the 
maturity schedule for both Atlantic and gulf coast populations of sheepshead off Florida. 
 
2.5 Natural Mortality 
Based on an observed life span of 18 years in large samples of sheepshead from the 
fished population in Florida, a base value of natural mortality (M) in the 2006 assessment 
was estimated at 0.2 yr-1using the “rule of thumb”: M = 3/tmax (Quinn and Deriso, 1999). 
However, using the same rule, a value of M equal to 0.15 yr-1 also seemed tenable if 
sheepshead as old as 20 years occurred in larger samples from a moderately fished stock 
and this value was used in sensitivity analyses. 
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The current fishery-independent age data indicate an expansion in age classes up 
to 25 years in Florida’s sheepshead population. In this assessment report, Hoenig’s 
(1983) regression method which relates total longevity (tmax) to M according to the 
relationship: )ln(*982.044.1)ˆln( maxtM −=  was preferred to estimate an age-independent 
M value of= 0.18 yr-1 (tmax = 25 years).  Values of M at age were also estimated using 
Lorenzen’s (2005) method.  This approach relies on the relationship between age and 
length and is scaled to a “target” natural mortality rate. Based on the combined coast-
specific age-and-growth information developed for this assessment (Table 2.1.1), the 
estimated age-specific natural mortality rates for ages 0-14 were scaled to an age-
independent M value of 0.18 yr-1, from age 2 through age 14 (Fig. 2.5.1). 
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3.0 Fishery Description 
 
3.1 Brief Overview of Fisheries 

The fisheries for sheepshead are characterized by the use of a mixture of gears, 
especially for the commercial fishery, and landings made from throughout Florida’s 
estuarine and nearshore waters.  Since at least 1982 when the first reliable recreational 
catch estimates became available, most landings were made with the recreational hook-
and-line fishery.  In recent years this fishery has accounted for nearly 90% of the total 
landings in weight compared to about 80% of the total prior to 1996.  The annual 
combined recreational and commercial landings of sheepshead in Florida were about 2.55 
million pounds in 2009 (Table 3.1.1).  On the Atlantic coast, the total harvest averaged 
about 1.6 million pounds during the period 1982-1995 but dropped to about 1.0 million 
pounds each year since 1996.  The combined recreational and commercial landings on the 
gulf coast show the same trend with an annual average of 2.4 million pounds landed over 
the period 1982-1995 but only about 1.8 million pounds each year since 1996. 
 
3.2 Current Status 

The fisheries for sheepshead are relatively small compared to other Florida-based 
fisheries for more highly targeted fishes.  There has been no specific determination of the 
status of this fishery in terms of economic or social importance. 
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4. Habitat Requirements and Biological Interactions 
Larval sheepshead occur in nearshore waters and within estuaries (Jennings 1985, 

Parsons and Peters 1989).  The smallest pelagic larvae (6 mm) have been collected at the 
surface over sandy bottom (Hildebrand and Cable 1938, Springer and Woodburn 1960) 
or near seawalls within the estuary (Parsons and Peters 1989).  The pelagic larval stage 
appears to last for 30-40 days and ends when the larvae metamorphose to juveniles at 
about 8 mm standard length (Parsons and Peters 1989; Tucker and Alshuth 1997). 

Juvenile sheepshead are most abundant in grass flats or over mud bottoms 
(Springer and Woodburn 1960, Odum and Heald 1972, Jennings 1985).  In late summer, 
when juveniles are about 40 mm long, they begin leaving these areas and congregate with 
adults around stone jetties, breakwaters, piers, wrecks, and bulkheads (Jennings 1985).  
Juveniles tolerate the saltiness of the oceans as well as waters with very low salinities 
(Wenner and Archambault 2006). In Tampa Bay, juvenile sheepshead have been 
collected in salinities and temperatures ranging from 5-35‰ and 12.8-32.50C, 
respectively (Springer and Woodburn 1960). Juvenile sheepshead were considered 
estuarine-dependent transients of a regularly-flooded saltmarsh cordgrass habitat near 
Beaufort, North Carolina (Hettler, Jr. 1989). 

Pre-recruits and adults frequent structures with topographic relief in nearshore and 
estuarine areas.  They frequent oyster bars, muddy shallow waters, piers, breakwaters, 
seawalls, and artificial reefs and wrecks often running far up rivers.  They also form large 
feeding aggregations at times (Johnson 1978). 

In Florida, sheepshead are not true migratory species, but move in schools to 
offshore spawning grounds with the onset of cool weather.  They return to inshore waters 
in the spring after spawning.  In Georgia, 37% of tagged sheepshead recoveries were 
made close to the tag-release site (Music and Pafford 1984).  The greatest distances 
traveled occurred during the spring but were never farther than 100 km.  Sheepshead 
emigrating from Georgia estuaries generally moved to nearshore reefs located close to the 
mouth of the estuary where they were tagged.  Sheepshead’s depth range is up to 15 m 
(Froese and Pauly 2000), but high concentrations have been found at depths of 7-12 m 
near oil platforms in the northern Gulf of Mexico (Jennings 1985). In Georgia waters, 
Woodward et al. (2000) found that sheepshead form spawning aggregations on nearshore 
reefs in the winter and spring, potentially exposing them to high fishing pressure. The 
same study revealed that tagged and recaptured sheepshead spent a maximum of 413 
days at large and traveled a maximum distance of 70 miles. 

Food habits of larval sheepshead have not been studied but the diet of juvenile 
sheepshead less than 50-mm long consists mainly of invertebrates including ostracods, 
gammarids, copepods, and polychaetes (Hildebrand and Cable 1938; Springer and 
Woodburn 1960; Castillo-Rivera et al. 2007).  In general, juveniles feed on soft-bodied 
organisms that occur in association with sea-grasses.  At about 50-mm long, juvenile 
sheepshead begin to feed on hard-shelled organisms, i.e., mollusks, echinoderms, and 
barnacles (Jennings 1985; Sedberry 1987). 

Overall, sheepshead are omnivorous grazers, feeding on whatever is available 
seasonally and spatially in their habitats, thereby showing adaptations towards 
maximizing the use of trophic resources (Overstreet and Heard 1982; Wenner and 
Archambault 2006; Castillo-Rivera et al. 2007). Their trophic level was estimated at 3.53 
(Froese and Pauly 2000). Fish collected from two North Carolina jetties consumed more 
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than twice as much algae as invertebrates (Ogburn 1984).  Based on the amount of algae 
found in the stomachs of sheepshead and the low pH of gastric secretions (2.0), Ogburn 
(1984) believed that algae was an important source of nutrients for both juvenile and 
adult sheepshead.  Bryozoans were important in the diets of juvenile and adult 
sheepshead collected in the South Atlantic Bight (Sedberry 1987).  Bivalves, 
echinoderms, and ascidians were important in the diets of sheepshead larger than 350 mm 
standard length (Sedberry 1987).  In South Carolina and Georgia, adult sheepshead feed 
on bryozoans, oysters, barnacles, small crabs, decapod shrimp, and mussels (Music and 
Pafford 1984; Wenner and Archambault 2006). Feeding activity was greatest in Georgia 
waters during the spring, summer, and fall and dropped dramatically during the winter. In 
a tropical estuary of Veracruz, Mexico, the diet of sheepshead was similar during day and 
night, but feeding intensity was greatest during daylight hours (Castillo-Rivera et al. 
2007) 

Sharks and other large piscivorous fishes feed on sheepshead1

 

, and a known 
predator, investigated in the Indian River lagoon system on the central east coast of 
Florida, is the bull shark, Carcharhinus leucas (Snelson et al. 1984). 

 
 

                                                 
1 Available at website of the Florida Museum of Natural History Ichthyology Department: 
http://www.flmnh.ufl.edu/fish/Gallery/Descript/Sheepshead/Sheepshead.html  

http://www.flmnh.ufl.edu/fish/Gallery/Descript/Sheepshead/Sheepshead.html�


______________________________________________________________________________________ 
2011 Sheepshead Assessment                                                  FWC Fish and Wildlife Research Institute  13 

5.0 Data Sources 
 
5.1 Commercial 

Commercial harvest information was obtained from the FWC’s Marine Fisheries 
Information System (or trip ticket) data and from the Fisheries Statistics Division of the 
National Marine Fisheries Service (NMFS) for the years 1982-2009.  These data include 
monthly landings reports collected from fish dealers by the NMFS during 1982-1985, 
edited FWC trip ticket data (batches 1 – 1091), and unedited FWC trip ticket data 
(batches 1089, 1094 and 1095) compiled through April 2011. 

The NMFS-developed Trip Interview Program (TIP) provided lengths of 
sheepshead sampled from the commercial landings.  These data were available for the 
periods 1992-2009 on the Atlantic coast and 1991-2009 on the gulf coast. Only TIP data 
available in the FWC-FWRI-maintained database were queried for this assessment. 
However, the TIP program did not include the sampled gears since 2004. The gears 
reported via the TTK program were substituted and used as a proxy for the commercial 
gears sampled for lengths during 2004-2009. 
 
5.1.1 Data Collection Methods 
 
5.1.1.1 Survey Collection Methods 

Prior to 1986, landings of sheepshead were reported to the NMFS through 
monthly dealer reports made by major fish wholesalers in Florida. Since 1986, 
information on what is landed and by who in Florida’s commercial fisheries comes from 
the FWC’s Marine Resources Information System, commonly known as the trip-ticket 
program.  Wholesale dealers are required to use trip tickets to report their purchase of 
saltwater products from commercial fishers.  Commercial fishers must have Saltwater 
Products Licenses to sell saltwater products such as fish to licensed wholesale dealers.  In 
addition, sheepshead is a restricted species so only fishers who have qualified for a 
Restricted Species Endorsement on their Saltwater Products License may sell 
sheepshead.  Each trip ticket includes the Saltwater Products License number, the 
wholesale dealer license number, the date of the sale, the gear used, trip duration (time 
away from the dock), area fished, depth fished, number of traps or number of sets where 
applicable, species landed, quantity landed, and price paid per pound. 
 
5.1.1.2 Sampling Intensity 

The commercial landings based on monthly dealer reports prior to 1986 came 
from a subset of dealers that included all the large wholesale dealers operating in Florida.  
The FWC trip ticket program greatly expanded the coverage of the fishery to include all 
wholesale dealers operating in Florida and to include each transaction where marine 
resource products are purchased from a licensed commercial fisher. 
 
5.1.1.3 Biases 

The NMFS program involved in landings collection is most effective for fisheries 
where the majority of landings are made at the large-volume wholesale dealer outlets 
(fish houses).  Sheepshead are generally a low-value product that is landed in small 
amounts at smaller fish houses so there is a recognized negative bias (underreporting) in 
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the early commercial landings.  Under the assumption that the TTK program more 
accurately captured the landings of sheepshead, the early NMFS landings have been 
adjusted upward by 20% on the Atlantic and 46% on the Gulf coasts.  These adjustments 
reflect the average differences found between sheepshead landing reported by the two 
data collection systems when they operated concurrently during 1985 and 1986. 
 
5.1.1.4 Biological Sampling 

Biological samples from the commercial fisheries for sheepshead were limited to 
sample weights and lengths of individual sheepshead intercepted at fish houses.  
Sheepshead are included on the list of species to be sampled, but they are sampled “as 
available” because of their low priority and because of the small amounts that are 
generally landed.  These data were available for the periods 1992-2009 on the Atlantic 
coast and 1991-2009 on the gulf coast. 
 
5.1.1.5 Ageing Methods 

No sheepshead landed by the commercial fishery were sampled for ageing 
structures.  The ages of sheepshead in the commercial catch were estimated by converting 
the available information on the lengths of sheepshead in the landings to ages using age-
length keys (ALKs) constructed from sheepshead length and age data collected by the 
FWC’s fishery independent monitoring program (FIM) using haul seines. This implies 
that the age-composition of sheepshead within each 1-inch fork length class is assumed to 
be the same for sheepshead landed in the commercial fishery as for sheepshead captured 
and sampled during FIM sampling using haul seine. Ages of sheepshead were by 
convention incremented on January 1 each year to align ages with other calendar-based 
statistics. This meant that sheepshead labeled as age 1 for the modeling exercise were 
actually 9-21 months of age based on peak spawning in early April. 
 
5.1.1.6 Development of Estimates 

The number of sheepshead landed by the commercial fisheries was estimated 
from the landings weight using mean weight information collected in the TIP program.  
When possible, the estimates were developed within gear categories for each year, 
however some pooling of data was required when few or no sheepshead were available 
(Table 5.1.1.6.1 and Table 5.1.1.6.2).  The protocol followed for pooling included: 1) if at 
least 40 fish were in the total annual sample within a gear category then no pooling was 
required; 2) for instances when less than 40 sheepshead were in the annual weighed 
samples then the closest adjacent year or years data were combined for a weighted mean; 
3) pooling was avoided as much as possible across the year 1996 when the size limit 
changed; and 4) the estimated mean weight in the ‘unknown’ gear category was a 
weighted mean of the gear-specific mean sheepshead weights (weighted by the ‘gear-
specific’ landings).  For landings reported before information on the type of gear used 
was available the ‘unknown’ gear category mean weight for 1991 was used. Additionally, 
no weight samples were available on the gulf coast for the trawl fishery so Atlantic coast 
weight samples were substituted for the gulf coast.  The final estimates of the mean 
number of fish per pound (Table 5.1.1.6.3) were used to convert landings weight to 
numbers within landings aggregated by available gear categories. 
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The length distribution of sheepshead landed by commercial fishers was estimated 
using length information collected in the TIP program. Most often total length was 
measured for sheepshead sampled from the landings and these were converted to fork 
lengths using the appropriate length-length relation (Table 2.2.2).  Like the estimation 
procedure for mean weight, a pooling or substitution strategy was devised that utilized a 
40-fish minimum sample size, when possible.  The effective sample size (includes results 
of pooling or substitution) occasionally dropped below this minimum when the sum of all 
seen sheepshead landed by a particular gear was less than 40 fish (e.g., sheepshead 
caught with traps on the Gulf coast; Table 5.1.1.6.4). 

The number of sheepshead landed from each age group during 1982-2009 was 
estimated by applying age-length keys (ALKs) to estimated length frequencies.  Coast-
specific ALKs were developed from all individual sheepshead age-length data pairs 
available from each coast of Florida and only ALKs with at least 70 age-length data pairs 
were retained. Thus, for the Atlantic coast, annual ALKs used were those from 1997 
through 2009. A mean ALK for application to length frequencies for all years from 1982 
through 1996 was obtained by averaging the 1997 and 1998 ALKs.  For the gulf coast, 
the following were applied: 1) year-specific ALKs for1993 through 1998 and 2000 
through 2009; 2) a mean ALK for 1999 was obtained by averaging the 1998 and 2000 
ALKs; and 3) a mean ALK for application to length frequencies for each year from 1982 
through 1992 was obtained by averaging the 1993-1995 ALKs. Occasionally no length-
age data existed for small or large sheepshead in particular years so pooling or borrowing 
of information from other years was required (Tables 5.1.1.6.5 and Table 5.1.1.6.6). 
Other assumptions made include: 1) when no data were available, all sheepshead less 
than 6 inches FL were assumed age 0; and 2) all gulf coast sheepshead 25, 26, and 28 
inches FL were evenly distributed across ages 8-15, 9-16, and 11-18, respectively.  These 
assumptions were based on the observed distribution of ages in adjacent size classes and 
on expected lengths at age predicted by growth curves for sheepshead.  There were very 
few fish from the commercial or recreational landings within any of these size classes 
where there were no empirical age data. 

Estimates of the annual median weight of sheepshead landed (pounds) per trip 
were made using a general linear model that predicted the log of the number of pounds 
landed.  The multiple linear regression included terms for year, month, gear used, county, 
and hours fished.  The distribution of the least-squares means for the year effect were 
simulated using 500 randomly generated residuals from the mean; each residual was a 
random normal deviate times the standard error for its least-squares mean. These 
estimates were back-transformed to pounds and the distribution was described in term of 
percentiles and a median. 
 
5.1.2 Commercial landings 

Annual commercial landings of sheepshead in Florida peaked at about 1 million 
lbs between 1990 and 1995 then varied without trend at lower levels (266,000 – 392,000 
lbs) during 1996-2009 (Table 3.1.1). Landings averaged about 722,000 lbs during 1982-
1994 then 313,000 lbs during 1996-2009. In 2010, preliminary reported commercial 
landings amounted to 343,000 lbs. The sharp decline in statewide commercial landings of 
sheepshead observed since 1995 coincided with the implementation of the entangling net 
restrictions (Article X, Section 16 of the Florida Constitution) enacted in July 1995 and a 
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12” minimum-size limit and possession limit enacted in January 1996.  This decline 
occurred on both coasts: the Atlantic and gulf coasts annual landings averaged 324,000 
and 397,000 lbs, respectively, during 1982-94, then 158,000 and 155,000 lbs during 
1996-2009. During the last period, the commercial landings varied without trend and 
were of the same magnitude on both coasts. 

The dominant commercial fishing gears used to capture sheepshead changed from 
entangling nets (gill nets and trammel nets) during 1992-94 to cast nets and hook-and-
lines during 1996-2009.  Entangling nets accounted for annual averages of 55% by 
weight and 51% by number of the commercial landings on the Atlantic coast during 
1991-95 (Tables 5.1.2.1 and 5.1.2.2).  These are minimum percentages because some 
entangling gear landings are likely included in the ‘Unknown’ gear category during these 
years. On the gulf coast these percentages were 75% by weight and 78% by number.  
During 2000-2009, gill nets accounted for an average of about 0.45% of the annual 
landings by both weight and number on both coasts of Florida.  In contrast, cast nets and 
hooks-and-lines accounted for an annual average of 78% of the 2000-2009 annual 
number landed by commercial fishers on the Atlantic coast and 79% of the annual 
number landed on the Gulf coast during the same period. 

Commercial landings of sheepshead in Florida were made throughout almost all 
coastal counties during 2009.  The greatest amounts (> 10,000 lbs) were landed along the 
northeast and east-central counties and in Charlotte, Lee, Hillsborough, Pinellas, and Gulf 
counties along the Gulf coast (Figure 5.1.2.1).  Significant landings also occurred in St. 
Johns, Manatee, Dixie, and Escambia counties during 2009. 

The length distribution of the commercial landings shifted abruptly on both coasts 
during the mid 1990s. The fork length distributions for sheepshead landed on the Atlantic 
coast showed a peak at 8 inches fork length through 1995 then peaked at 11 or 12 inches 
thereafter (Table 5.1.2.3).  On the gulf coast, this shift was more gradual; from a peak at 
7-10 inches during 1990-94, the peak increased to 11 inches by 1996, varied between 12 
and 14 inches during 1997-2006, and was 16 inches each year since 2007. The median 
size of sheepshead increased linearly during 1992-2003 on the Atlantic coast and during 
1991-1999 on the gulf coast; it generally varied without trend thereafter on both coasts 
(Fig. 5.1.2.2). 
 
5.1.3 Commercial Discard/Bycatch 

There are no monitoring programs to estimate the regulatory discards of 
sheepshead from commercial fishing gears.  To adhere to the 12-inch TL minimum size, 
sheepshead discards could be substantial. 

Sheepshead are captured infrequently as bycatch in inshore shrimp trawls 
(Coleman et al. 1993).  The only location where juvenile sheepshead were consistently 
caught (three out of four sampling trips) was Pine Island on the gulf coast.  Coleman et 
al. (1993) made a rough estimate of 8,100 juvenile sheepshead caught by inshore shrimp 
trawlers in Lee and Taylor counties each year.  For comparison, there were 
approximately 936,000 sheepshead harvested by commercial and recreational anglers in 
2009 on the Gulf coast.  For this assessment we made the assumption that commercial 
discard amounts were small enough to ignore. 
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5.1.4 Commercial Catch Rates (CPUE) 

The number of Saltwater Product License (SPL) holders that landed sheepshead 
has declined markedly since the mid-1990’s (Table 5.1.4.1).  On the Atlantic coast, the 
average annual number of SPL-holders that landed sheepshead was 923 during 1986-94.  
This has declined to an average of 546 license holders reporting sheepshead landings 
each year during 1996-2009. The preliminary estimate of the number of SPL-holders that 
landed sheepshead on the Atlantic coast in 2010 was 527. Likewise, on the gulf coast the 
number of SPL-holders reporting sheepshead landings fell from and annual average of 
1,650 to only 676 between the periods 1986-94 and 1996-2009. In 2010, a preliminary 
number of 570 SPL holders reported sheepshead landings on the gulf coast. 

The commercial fishery for sheepshead is mostly composed of fishermen that 
report only small amounts of landings of sheepshead each year.  The proportion of these 
SPL-holders that reported landing less than 100 lbs. each year has remained fairly steady 
over the entire time frame examined (1986-2009) at about 67% on the Atlantic coast, 
63% on the Gulf coast (Table 5.1.4.1).  Few SPL holders reported landing 2,500 lbs. or 
more in any one year. 

The reported annual commercial landings are highly correlated with the total 
number of fishing trips that reported sheepshead landings (Fig. 5.1.4.1). Three phases are 
distinguishable: the levels of landings and number of trips were high in the early 1990s, 
moderate in the late 1980s and 1995, low and stable thereafter. 

Estimates of the standardized commercial CPUE (actually reported landings per 
trip) are shown in Figure 5.1.4.2 and Table 5.1.4.2. All factors used in the GLM 
standardization (i.e., county, month, gear, year, and time fished) were significant on both 
coasts.  The Atlantic coast standardized CPUE averaged 13 pounds per trip during 1986-
2009 with no significant trend over time (F-test; F (1, 23) = 0.81, p =0.38, r2 = 0.04).  The 
gulf coast standardized CPUE showed a slight but significant increase (F-test; F (1, 23) = 
2.99, p < 0.1, r2 = 0.12) from about 8 pounds per trip during the late 1980’s to more than 
9 pounds per trip in most years after 2000. Regardless, the 2000s have generally been 
characterized by consistent declines in CPUE on both coasts. 
 
5.1.5 Commercial Catch-at-Age 

The commercial landings of sheepshead have consistently been composed of fish 
ranging from age 1 to age 5, about an average of 80% of the catch in numbers.  However, 
there has been a substantial shift since 1997 to more representation of age-3 to age-5 
sheepshead (56-60% on average).  On the Atlantic coast prior to 1996, the commercial 
catch of ages 1 to 5 contributed an average of 94%  during 1982-1995 whereas these age 
groups contributed an annual average of 66% since 1997 (Table 5.1.5.1).  Likewise on 
the gulf coast these contributions declined from 94% to 69%.  Less than 3% and 5% of 
age-1 sheepshead have been landed since 1997 on the Atlantic coast and gulf coast, 
respectively, whereas they contributed about 20-22% during 1982-1995. Conversely, the 
most recent years have been characterized by occasional, but significant landings of age-
6 to age-8 sheepshead on both coasts. 
 
5.2 Recreational 

Information on the recreational fishery in Florida comes from the Marine 
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Recreational Fisheries Statistics Survey (MRFSS). Since 1998, the angler interview 
information has been collected by FWC under subcontract from the Gulf States Marine 
Fisheries Commission for the National Marine Fisheries Service.  The final estimates of 
coast-wide catch and all creel interview data were available for the period March 1981 
through 2009. 
 
5.2.1 Data Collection Methods 
 
5.2.1.1. Survey Methods 

The MRFSS estimates of recreational total catch, releases, and landings are 
developed in two stages.  During the first stage, data are collected on a per trip basis 
through angler interviews.  The interviews include questions about what kinds and how 
many fish are caught, angler demographics, and other trip characteristics.  Angler 
interviews are chosen and made within strata, defined by coast, year, two-month period 
(wave), and fishing mode (shore, private/rental boat, or charter boat).  During the second 
stage, estimates of the number of trips per stratum are made using telephone survey data.  
Since 2000 on the gulf coast and 2001 on the Atlantic coast, there has been a more 
narrowly directed phone survey to determine the fishing effort expended by the for-hire 
segment of the recreational fishery.  Fish seen during angler interviews are identified, 
measured for midline length (fork length for sheepshead), and weighed. 
 
5.2.1.2 Sampling intensity 

The total number of trip interviews conducted through the MRFSS in Florida 
increased abruptly in 1986 on both coasts then leveled off through 1992 at about 5,500 
trips on the Atlantic coast and through 1991 at about 12,000 on the Gulf coast (Table 
5.2.1.2.1).  Since then the number of trips that had anglers who were interviewed has 
increased significantly, but plateaued around an average of 16,000 on the Atlantic coast 
and 47,000 on the gulf coast during 1998-2009. 

The number of angler trips sampled during 1982-2009 that were designated as 
‘directed’ trips (meaning anglers caught or claimed to be targeting sheepshead) is 
significantly correlated with the total number of trip interviews (F-test, both P’s < 0.01). 
During 1998-2009, they averaged 356 trips on the Atlantic coast and 839 on the gulf 
coast (Table 5.2.1.2.1).  The proportion of total trips that were ‘directed’ toward 
sheepshead has decreased significantly on both coasts during 1982-2009 (Student-t test, 
both P’s<0.01).  On the Atlantic coast, about 4.3% of trips sampled during the 1980s 
were targeting sheepshead whereas only about 2% were targeting sheepshead during 
1996-2009.  Likewise on the gulf coast this percentage has dropped from 2.8% to 1.8%. 
 
5.2.1.3 Biases 

Other than possible biases inherent with the MRFSS sampling design, e.g., no 
sampling at night, there are no obvious biases to the recreational data. 
 
5.2.1.4 Biological Sampling 

On the Atlantic coast the number of sheepshead measured for length each year 
has not changed (Student-t test, P>0.05) and has average of 239 sheepshead measured 
each year during 1982-2009 (Table 5.2.1.2.1).  On the Gulf coast the number of 
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sheepshead measured for length each year has increased significantly (P<0.001) with 
1992-2009 sample sizes averaging 611 fish measured each year.  Weight is also measured 
for most of the sheepshead sampled for length. 
 
5.2.1.5 Ageing Methods 

Very few sheepshead landed by the recreational fishery in Florida have been 
sampled opportunistically for ageing structures.  The ages of sheepshead in the 
recreational catch were estimated using information on the lengths of sheepshead in the 
catch and available ALKs constructed using length and ages of sheepshead sampled by 
the FWC’s fishery independent monitoring program’s 183-m haul seine catch. Ages of 
sheepshead were by convention incremented on January 1 each year to align ages with 
other calendar-based statistics.  This meant that sheepshead labeled as age 1 for the 
modeling exercise were approximately 9-21 months of age based on peak spawning in 
early April. 
 
5.2.1.6 Development of Estimates 

The annual length composition of the recreational fisheries landings (MRFSS 
Type A and B1 estimates) were estimated using observed sheepshead lengths measured 
from the creel but weighted by the estimated annual landings made within MRFSS strata 
(wave x mode fishing x area fished).  Because the numbers of sheepshead measured in 
certain MRFSS strata each year was relatively low we pooled some of the MRFSS strata 
to provide for more robust sample length frequencies to apply to strata-estimated landings 
to get landing length frequencies.  Annual length-sample pooling included collapsing the 
different boat-based modes of fishing to a single mode, collapsing all area fished modes 
occurring in the ocean to one mode, and collapsing the 2-month wave strata to ‘cold’ 
(November-April) and ‘warm’ (May-October) periods.  Pooling occurred hierarchically 
when the observed length sample was below 40. At the first level when 40 sheepshead 
lengths were not available lengths from the different fishing modes were combined.  
Sequentially, if less than 40 sheepshead lengths resulted from the pooling then: 1) 
pooling occurred across areas fished, 2) pooling occurred across seasons, and 3) pooling 
occurred within management period (before 1996 and 1996 onward). 

The MRFSS provides estimates of the number of sheepshead caught by anglers 
and then released alive (MRFSS Type B2).  A portion of these fish die after release.  In 
order to develop estimated numbers of sheepshead killed inadvertently and their lengths 
and ages; three assumptions were made: 1) only smaller or illegal sheepshead have been 
released alive each year during 1982-2009; 2) 1% (continuity run) or 5.5% (base and 
sensitivity run) of released sheepshead die; and 3) their size structure was that below the 
size limit as mirrored by the creel samples for sizes (in other words, the length data were 
right-censored at 11 inches FL). The period 1991-1995 was considered as a reference 
period about the MRFSS samples for length. The corresponding length frequency 
distributions were pooled and the resulting distribution was assumed to reflect annual size 
structures of released sheepshead during the pre-regulations period (1982-1995), in 1996 
(year of enactment of the minimum size limit), and during the post-regulations period 
(1997 onward). As the size limit for sheepshead is 12 inches total length (TL) and the 
catch-at-length for various fishery sectors were developed in fork length (FL), it was 
necessary to estimate a FL size limit equivalent to the 12 inches TL size limit. 
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Exploration of the conversion of FL-TL indicated that 11 inches FL could be a reasonable 
size cut-off to set a size limit equivalent to 12 inches TL size limit (in fact, this 
combination occurred in at least 93% of FL-TL conversions). 

The number of sheepshead recreationally landed or released alive by age group 
during 1982-2009 was estimated from the estimated annual length frequencies of the 
landings and released alive using the same ALKs as developed for the commercial 
landings (see Section 5.1.1.6). 
 
5.2.2 Recreational Landings 

Two-month estimates of the number of sheepshead landed (MRFSS Type A+B1) 
or the number of sheepshead released alive (MRFSS Type B2) show similar seasonal 
patterns: they are greatest during the cooler months (November through April) on both 
coasts (Table 5.2.2.1).  The landings of sheepshead show a significant decline on the 
Atlantic coast (F-test; F (1, 27) = 14.52, p < 0.01, r2 = 0.36), and this has been accompanied 
by a significant increase in the number of sheepshead released alive (Student-t test, both 
P<0.05).  On the gulf coast there has been no significant change in the landings (F-test; F 
(1, 27) = 2.68, p = 0.11, r2 = 0.09) but there has been a sharp increase in the numbers 
released alive.  On both coasts the changes in the number released alive are reflected in 
increasing proportions of the total catch ending up released (Table 5.2.2.1). 

Estimates of the number of sheepshead killed by anglers (landings and 1 live 
release deaths) during the period 1982-2009 (Fig. 5.2.2.1) varied with a significant long-
term linear decreasing trend on the Atlantic coast, and was without trend on the gulf 
coast. Except in 1983, 1985 and 1989, estimated kills on the Atlantic coast were more 
than 570,000 each year during 1982-95, and exceeded one million sheepshead in 1984, 
1987, and 1994. Since 1996, the annual numbers of sheepshead killed varied between 
234,000 and 470,000.  On the gulf coast, there were also multiple peak years when more 
than 1 million fish were killed each year over 1982-95.  However, the annual kills during 
1996-2010 have been less than 900,000 sheepshead. 

The geographic distribution of recreational sheepshead landings includes all 
coastal areas of Florida.  During 2009, the estimated sheepshead landings were highest (> 
100,000 fish) in the northeast (Nassau through Brevard Counties), southwest (Collier 
through Sarasota Counties), west-central (Tampa Bay including Manatee County), and 
the Panhandle regions (Fig. 5.2.2.2).  The fewest landings from the MRFSS were 
recorded in Monroe County. 

Most sheepshead landed by recreational fishermen in 2009 were 10-16” FL long 
(i.e., 92% on the Atlantic coast and 91% on the gulf coast).  There was a substantial 
reduction in landings of small sheepshead (FL < 10”) beginning in 1996 (Table 5.2.2.2), 
which generally reflected the compliance with the 12” TL minimum size since then on 
both coasts. Beginning in 1996, the landings of sheepshead at least 11” FL (i.e., about 
12” TL) long averaged 92% annually on the Atlantic coast and 95% on the gulf coast, 
with an annual average of 94% and 97% during the last five years (Table. 5.2.2.1). This 
was consistent with the increase in the median size as a result of the introduction of the 
12” TL minimum size in 1996 for sheepshead (Fig. 5.2.2.3). Most of recreational 
landings of sheepshead in the early 1990’s were noticeably less than 12” FL on both 
coasts. The estimated lengths of sheepshead released by anglers ranged between 6 and 
10” FL on both coasts; with a peak at 9” FL on the Atlantic coast (Table 5.2.2.3). Such 
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length distributions are a consequence of the assumptions made on the sizes of released 
fish, the observed size frequencies in the landings, and the estimated numbers of live 
discards. 

The number of sheepshead kept during each fishing trip dropped markedly 
between the 1986-95 and 1997-2004 periods.  During the period 1982-1995, estimates of 
17% and 21% of the sheepshead landed on the gulf coast and Atlantic coast, respectively, 
were caught by anglers keeping more than 15 sheepshead during their fishing trip (Table 
5.2.2.4).  In contrast, during 1997-2009 only about 1.5% and 2.7% of the landings on the 
Atlantic coast and gulf coast, respectively, could be attributed to anglers catching more 
than15 sheepshead on a trip (Table 5.2.2.5). Overall, compliance with the 15-fish-per day 
bag limit was high: on both coasts, only 0.05 – 0.14% of anglers intercepted kept more 
than their 15 sheepshead in the period 1997-2009. 
 
5.2.3 Recreational Discards/Bycatch 

Though quite variable, the number of sheepshead captured and released alive by 
anglers is much higher in recent years than during the 1980’s and early 1990’s.  Much of 
this can be attributed to the increased minimum size limit implemented in 1996 though 
releases were already increasing before this.  On the Atlantic coast, the number of 
sheepshead released alive averaged about 82,000 fish during 1982-1990 then increased 
slowly to a peak of 310,000 releases in 1994 (Table 5.2.2.1).  Since then annual number 
released alive have averaged 355,000 sheepshead each year.  On the gulf coast, the 
number of releases was highly variable during the 1980’s ranging from 197,000 in 1989 
to 1,870,000 in 1984.  During the 1990’s prior to implementation of the size limit, the 
annual number released averaged 749,000 sheepshead.  Since 1996 the number of gulf 
coast releases of sheepshead has averaged 1 million sheepshead each year. The age of 
most sheepshead released alive ranged between one and 5 years (Table 5.2.3.1). The 
estimated proportion of the total catch in each age group that is released each year shows 
release rates of at least 90% for age-1 sheepshead on either coast during 1997-2009. 
More young fish have been released in the 1997-2009 period. 

 
5.2.4 Recreational Catch Rates (CPUE) 

As indicated above, the Marine Recreational Fisheries Statistics Survey (MRFSS) 
samples the general recreational fishery. This national survey intercepts saltwater anglers 
fishing from shore, man-made structures, private/rental boats, and charter boats. 
Headboats are another component of recreational fishing but they are sampled by a 
separate headboat survey.  Sheepshead are infrequently observed in headboat anglers 
catches in Florida and headboat landings are not considered in these analyses.  
Sheepshead are estuarine and nearshore fish usually associated with some underwater 
structure (bridge pilings, patch reefs, rocky outcrops, artificial reefs, etc.) and are caught 
from shore or man-made structures as well as from boats (private/rental and charter).  
The MRFSS intercepts began in 1979, and the sampling protocols were changed in 1991 
to link additional interviews from the same trip together.  In addition, 1991 was the first 
full year after the extensive training of samplers for this survey program had been 
implemented which improved the quality of the survey data.  The index of abundance 
only uses data drawn from 1991 through 2009 period to take advantage of the 
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improvements in the survey design (ability to link all angler interviews for a boat-based 
fishing trip) and data quality. 

Catch rates were calculated using fishing trips which either caught or had sought 
(targeted) sheepshead, and for the purposes of this assessment all boat trips (private/rental 
boats, charter boats) were treated as a single class.  The CPUE was computed in units of 
the total number of fish caught per trip, including both harvested and released fish. All of 
the trips from 1991 through 2009 for Florida (MRFSS sub regions 6 and 7) which either 
caught or targeted sheepshead were extracted for all fishing modes (shore-based, 
private/rental boats, or charter boats).  The selection resulted in a total of 19,923 trips, 
and sheepshead were caught on 15,654 of those trips. 

Sheepshead catch rates by coast were standardized using a hurdle (also called 
“delta” or “mixture”) model comprised of two generalized linear models (GLMs): the 
first model estimated the annual proportion of positive trips using a binomial distribution 
with a logit-link and the second GLM estimated the annual number of sheepshead caught 
per trip with a poisson distribution with a log-link [see McCullagh and Nelder (1989) and 
SAS Institute Inc. (2008) for descriptions of error structures and link functions for 
generalized linear models, and Welsh et al. 1996 for a discussion on mixture models].  
Potential explanatory variables for each coast were year, wave (two-month time period), 
mode (shore or boat), bay (based on county groupings), area of fishing (either “ocean” or 
“inland”),  hours fished (rounded to nearest hour, with trips lasting 18 or more hours 
coded as “18+”), and the number of anglers on the trip.  The number of hours fished and 
the number of anglers on the trip were treated as covariates in the models.  Variables 
were evaluated for inclusion in the GLMs through a forward step-wise process. The 
variables in the GLMs were evaluated by using the percentage reduction in deviance 
from the null (intercept only) model.  The variable selected at each step had the largest 
percentage reduction in model deviance (provided that the model converged), the 
percentage reduction in deviance was at least 1%, and was significant at the α = 0.05 
level in the regression.  When the change in the reduction of deviance fell below 1% for 
all variables in the step, the step-wise process was halted.  The variables (classification 
and/or covariates) cumulatively chosen in the previous steps were selected for the final 
model preserving their order of selection.  The final model was run and annual adjusted 
(or “least-squares”) means were computed with the set of class variables and/or 
covariates chosen through the step-wise selection process.  The annual mean catch per 
trip values were calculated with a Monte Carlo method based on the least-squares mean 
probability of catching a sheepshead multiplied by the mean number of sheepshead 
caught per trip in that year. Random variation was added to each outcome by multiplying 
the standard error of the proportion positive by a random, normal deviate and by 
multiplying the standard error of the total number of sheepshead caught per trip by a 
different random deviate. After the random deviates were added to the respective least-
square means, the terms were back-transformed to their original scales and multiplied 
together. This process was repeated one thousand times for each year.  The index was the 
median of the outcomes by year, and the coefficient of variation (cv) was the ratio of the 
standard error to the mean of the outcomes by year. 

The estimated recreational effort made by anglers for sheepshead was lower on 
the Atlantic coast than on the gulf coast (Fig. 5.2.4.1).  The numbers of estimated 
(standardized and directed) trips made between 1982 and 2009 were characterized by 
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multiple peak years and generally varied without trends on both coasts.  Prior to 1995, the 
number of trips had reached peaks in 1984, 1986-88 and 1994 on the Atlantic coast and 
peaked in 1983, 1988/1989 and1992/1993 on the gulf coast. During the period 1996-
2009, that effort on the Atlantic coast had a peak level in 2001 and 2008, whereas it 
steadily increased quasi-linearly on the Gulf coast until 2004 before declining. In general, 
higher total landings and total catches during 1982-2009 were significantly associated 
linearly with higher effort (Fig. 5.2.4.2). 

Table 5.2.4.1.2 shows nominal and standardized sheepshead catch rates 
(number/trip scaled to mean) and their coefficients of variation.  The nominal catch rates 
were similar to the standardized catch rates (correlation coefficients, Atlantic coast:  r = 
0.93, df = 17, P << 0.01; gulf coast:  r=0.89, df=17, P << 0.01).  Figure 5.2.4.3 shows 
standardized MRFSS catch rates and measures of uncertainty. Overall, there has been a 
decreasing trend in the median total-catch rate for sheepshead during 1991-2009 on both 
coasts.  These trends were significantly different from no trend (F-test, P<0.05; r2 = 0.58 
on the Atlantic coast; r2 = 0.51 on the Gulf coast). 
 
5.2.5 Recreational Catch-at-Age 

There was a general shift to older age sheepshead in the recreational fishery 
landings on both coasts beginning in 1996.  On the Atlantic coast prior to 1996, 
sheepshead of ages 2-5 averaged 79% of landings.  Since 1996 about 65% of the landings 
were ages 2-5 with a decrease in the proportion of age-1 sheepshead in the landings and a 
general increase in the number of age-6 and older sheepshead in the landings (Table 
5.2.5.1). On the gulf coast the proportion of the total landings that are ages 2-5 has not 
changed significantly over time but the contribution of age-4 to age-7 sheepshead has 
noticeably increased during the time of record. 

The indirect information on the age composition of sheepshead released alive by 
anglers (MRFS length-frequencies) is limited to a reference period (1991-1995) just prior 
to the 1996 implementation of a minimum size limit.  More than 91% of sheepshead 
released by anglers are age 1-4, with some contributions essentially from either age 0 or 
age 5 sheepshead.  On the Atlantic coast age, age 1-4 sheepshead contributed an average 
97% of the release catch during 1997-2009 (Table 5.2.5.2).  Age-1 sheepshead 
contributed as little as 4% and as much as 59% of the released catch on the Atlantic coast 
during 1997-2009 and age-4 sheepshead contributed as much as 30% of the released 
numbers in 2004.  Similar proportions of age 1-4 sheepshead released were also observed 
on the Gulf coast, with occasional contributions from age 0 and age 5 sheepshead. 
 
5.3 Fishery-Independent Survey Data 

Fishery-independent-survey-based trends for sheepshead were derived from the 
FWC’s Fishery Independent Monitoring (FIM) programs stratified random survey 
conducted in Apalachicola Bay, near Cedar Key, Tampa Bay, Charlotte Harbor, the 
southern and northern Indian River Lagoon, and the St. Johns River area. 
5.3.1 Data Collection Methods 
 
5.3.1.1 Survey Methods 

The FWC’s FIM program uses a stratified, random design to collect information 
on animal populations. Strata are primarily defined by depth, shore type (overhanging or 



______________________________________________________________________________________ 
2011 Sheepshead Assessment                                                  FWC Fish and Wildlife Research Institute  24 

not), and bottom vegetation (seagrass or not).  This program also supplies material for the 
determination of age while monitoring abundance of YOY (age-0) and larger fishes.  
Early YOY (sheepshead smaller than or equal to 40 mm SL) indices were based on 
collections of sheepshead made using a 21.3-m center-bag seine deployed during April 
through July (i.e. recruitment window).  The Atlantic YOY survey was consistently 
conducted in the Indian River Lagoon from about Cocoa south to Vero, excluding the 
Banana River, during 1999-2009.  On the gulf coast the YOY survey has been 
consistently conducted since 1989 in portions of Charlotte Harbor and Tampa Bay.  Post-
YOY data were collected from 1997 onwards in 183-m center-bag haul seines in the 
Indian River Lagoon from the Banana River south to Jupiter Inlet and since 2001 in the 
St. Johns River. Gulf coast post-YOY data were collected using 183-m haul seines from 
1996 onwards in Tampa Bay and Charlotte Harbor, since 1997 in Cedar Key, and since 
1998 in Apalachicola Bay. 
 
5.3.1.2 Sampling Intensity 

During the recruitment window (April through July) between 136 and 170 bag-
seine sets have been made on the Atlantic coast, Indian River Lagoon (Table 5.3.1.2.1).  
On the gulf coast the survey expanded since 1999 to between 231 and 240 sets made 
during the recruitment window.  Fewer sets were made each year prior to this. 

The FIM 183-m haul seine survey has ranged between 535 and 614 sets beginning 
in 2001 on the Atlantic coast and, during the same period, mainly consisted of 852 sets on 
the gulf coast. 

The numbers of sheepshead captured varied considerably for the YOY survey and 
is more consistent year-to-year for the 183-m haul seine survey. 
 
5.3.1.3 Biases 

The stratified random sampling design used for both surveys should reduce the 
variance of the catch-rate estimates and should be unbiased if sampling is representative 
of the abundance of sheepshead in an area.  Attempts were made to eliminate any known 
bias induced by changes in the survey design by utilizing only strata that have been 
consistently sampled over time. 
 
5.3.1.4 Biological Sampling 

Up to 20 sheepshead-per-size-class captured during sampling were measured for 
standard length and all were counted within each size class.  When more than 20 
sheepshead were encountered then length frequencies of the 20 fish were expanded to the 
total number caught to estimate the sample catch length frequency.  All sheepshead used 
in the analysis from the YOY survey, 21.3-m bag seine, were less than or equal to 40 mm 
SL and were assumed to be age 0.  In the haul seine sets, if five or fewer sheepshead were 
captured they were retained and brought back to the lab where weights and lengths were 
measured, sex was determined and sagittae were removed for age determination.  The 
numbers of sheepshead sampled for ages are the only source of sheepshead used in the 
year-specific ALKs for 1997-2009 on the Atlantic coast and 1996-2009 on the Gulf coast 
and were often greater than 300 fish each year (Tables 5.1.1.6.5 and 5.1.1.6.6). 

Estimated annual length frequencies for sheepshead caught in the 183-m haul 
seine showed a wide size range captured by the gear with most of the catch ranging from 
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7 through 14 inches fork length (Table 5.3.1.4.1). 
 
5.3.1.5 Ageing methods 

Sheepshead sampled from the fishery-independent monitoring program 
collections had sagittae (otoliths) removed, cleaned, and stored dry.  Age determinations 
were made based on the number of annuli recognized on otolith sections viewed under 
reflected light (T. MacDonald, FWC-FWRI unpublished data).  The ages of sheepshead 
in the haul seine catch were estimated using ALKs applied to length-frequency 
information that had been expanded to the entire sample of sheepshead.  Ages of 
sheepshead were by convention incremented on January 1 each year to align ages with 
other calendar-based statistics.  This meant that sheepshead labeled as age 1 for the 
modeling exercise were approximately 9-21 months of age based on peak spawning in 
early April. 
 
5.3.1.6 Development of Estimates 

Standardized catch rates for YOY sheepshead were estimated from the FIM YOY 
data collected from Indian River Lagoon on the Atlantic coast and from Charlotte Harbor 
and Tampa Bay on the Gulf coast.  For standardization a General Linear Model was used 
to analyze log abundance+1 data observed for the deployed 21.3-m seines.  The median 
value for the distribution (generated through Monte Carlo simulation—see Table 
5.3.1.6.1) of the back-transformed least-squares means provided annual indices of April-
July recruitment on the Atlantic coast during 1999-2009 and on the Gulf coast during 
1989-2009.  Other age-specific indices of abundance for age-0 and older sheepshead 
were derived from the analysis of catch rates for the 183-m haul seines deployed in 
Tampa Bay (1996-2009), Charlotte Harbor (1996-2009), Cedar Key (1997-2009), 
Apalachicola Bay (1998-2009), and the northern (1997-2009) and southern Indian River 
Lagoon (1997-2009).  For consistency in spatial coverage, only data for the years 1997 
through 2009 on the Atlantic coast and 1996-2009 on the Gulf coast were used.  The total 
number-at-age of sheepshead caught each year on a coast was divided by the total 
number of sets made to estimate age-specific indices of relative abundance.  The 
breakdown of age-specific indices was made possible by using estimates of the relative 
age composition of sheepshead in the aggregate samples.  These age composition 
estimates were made by applying annual ALKs to the length frequency information for 
captured sheepshead. In the assessment model (ASAP), the linear relationship between 
the FIM haul-seine catch rates-at-age and the population abundance-at-age was assumed 
valid essentially for ages 0 through 5 on both coasts of Florida. 
 
5.3.2 Catch rates (Numbers) 

The indices generated for young-of-the-year sheepshead indicate strong year-
classes in 2001, 2004, and 2007 with a general increasing trend on the Atlantic coast and 
in 1991, 1994, possibly 2000, and 2008 on the gulf coast (Table 5.3.2.1; Fig. 7.2.2.3). 

Catch rates for sheepshead captured in the haul seines was generally highest for 
ages 2-4 on the Atlantic coast.  Here, there was good correspondence between year-class 
strength trends for age-specific indices over the range from age 0 through age 5.  The 
age-0 index showed strong peaks corresponding to the 2000, 2004, 2007, and perhaps 
2009 year classes (Table 5.3.2.2). The 2000 strong year-class is seen in the corresponding 
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high catch rates for age-2 sheepshead in 2002, age-3 sheepshead in 2003, age-4 
sheepshead in 2004, age-5 sheepshead in 2005, and so on; to a lesser degree the age-1 
index is high in 2001. Similar patterns are observable for the 2004 and 2007 year-classes.  
Gulf coast catch rates varied considerably from year-to-year, without trend, and were 
highest for sheepshead in the age-0 through age-5 groups. Age-0 index suggests 
apparently strong year-classes in 1997, 2003, 2005, and especially in 2008 and 2009. The 
former three year-classes also show peaks in abundance at older ages in subsequent years, 
but their correspondence to trends in abundance are less apparent than seen on the 
Atlantic coast. Finally, note that the YOY index from the 23.1-m seines and the age-0 
index developed from the haul seines on the Atlantic coast generate a strong year-class in 
2000 and 2001, respectively, but in general, both indices suggest that 2000 and 2001 
were good years in terms of sheepshead recruitment. 
 
5.3.3 Length/Weight/Catch-at-age 

The catch-at-age for the YOY from 21.3-m center-bag seine surveys is self-
evident (Table 5.3.2.1). The estimated total catch at age for the haul-seine survey was 
mostly age-0 through age-7 or age-9 sheepshead (Table 5.3.3.1).  Given the different 
levels of effort used to capture sheepshead each year (Table 5.3.1.2.1), these age 
frequencies reflect relative abundance among ages within each year only.  Length-at-age, 
as used as an intermediate step to estimate ages, is provided in Section 5.3.1.4. 
 
5.3.4 Abundance Indices (number-per-unit-effort) 

The log values for the catch rates (Section 5.3.2) were assumed to be linearly 
related to abundance.  In addition the log of the estimated MRFSS total-catch rates for the 
Atlantic and gulf coasts were used as linear indices for the abundance of sheepshead ages 
2 to 6 on both coasts (see Section Tuning Indices 6.2.1). 
 
5.3.5 Biomass Indices (biomass-per-unit-effort) 

Only the standardized commercial catch rates (weight per trip) were developed 
for sheepshead. However, commercial catch rates are sometimes deemed not to be 
reliable indices of stock abundance due to changes in regulations that affected the amount 
and sizes of sheepshead that could be legally landed, and due to the lack of 
documentation of trips that may have been taken and landed no fish. Such catch rates can 
also be market-driven. 
 
5.4 Uncertainty and Measures of Precision 

The ASAP model is the basis of this assessment (NFT – NOAA Fisheries 
Toolbox –, 2011). ASAP allows for the use of estimates of observed variability for the 
indices of abundance as well as a variety of weighting schemes to capture the relative 
uncertainty of different sets of observed data.  The weights assigned in the model are 
reported in Section 7 (Input parameters and specifications).  These generally reflect a 
strong confidence in the catch and discard data and lesser confidence for indices of 
abundance and discard data 

On the other hand, uncertainty on ASAP model outcomes can be characterized 
using Monte Carlo Markov Chain (MCMC) simulations to produce possible distributions 
of these outcomes given the model parameters. However, these results do not capture the 
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uncertainty from variations in the model input parameters assumed known without error 
(e.g., natural mortality, release mortality); so the sensitivity analyses may be necessary to 
overcome this limitation. 
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6.0 Methods 
 
6.1 Models 

Like with the 2006 sheepshead stock assessment, ASAP model (version 2.0.21) 
forms the basis for the current assessment of the sheepshead populations in Florida.  
ASAP2 is an update to the program ASAP (Legault and Rostrepo 1998). This program is 
based on a statistical catch-at-age model which provides a means to bring together 
various datasets containing information on an exploited population dynamics – here the 
sheepshead population dynamics – under a common statistical framework. 

The following summarizes some new calculation features and options 
implemented in ASAP2: 
(1) The spawning stock biomass (SSB) is the product of the abundance at age, the 

fecundity, and the proportion of the total mortality during the year prior to 
spawning. 

(2) The expected recruitment in year t+1 from the SSB in year t is calculated using a 
Beverton and Holt stock recruitment relationship, itself reparametrized in terms of 
unexploited SSB, steepness, and a constant of unexploited SSB-per-recruit. The 
actual recruitment is the product of the expected recruitment and a recruitment 
deviation. The recruitment is assumed to occur at age 1. 

(3) Fleet selectivity is computed by blocks (periods of time) defined independently 
for each fleet. Within each block, selectivity can be estimated by age or by using a 
logistic function or a double logistic function. 

(4) Natural mortality (M) is entered as a year by age matrix; it can therefore be age-
and-year-specific. Fishing mortality at age, whatever the fleet level of definition, 
is the product of a year effect (Fmult) and selectivity at age (separability 
assumption). For each fleet in a given year, Fmult is determined by the logarithm 
of and its deviation from the first year’s Fmult. The directed F (Fdir) by fleet, 
year, and age (i.e., proportion of F that contributes to landings) is the product of 
the fleet-specific Fmult and the selectivity at age which is then decremented by 
the product of Fmult, selectivity, and the proportion of the catch released 
(prop_release) for that fleet, year, and age. The bycatch F (F_bycatch) by fleet, 
year, and age is the product of Fmult, selectivity, proportion released alive, and 
release mortality rate. Finally, the fishing mortality by fleet, year, and age (Ffleet) 
is the sum of Fdir and Fbycatch; the total mortality is the sum of all Fleets and M 
at age and year. 

(5) The population abundance in the first year for ages 2 through the maximum age 
are derived from the initial guesses and the deviation of the first year’s population 
abundance at age 1, and by employing a set of equations (e.g., for SSB, Stock-
recruitment relationship). 

(6) Better than outputting Fmult along with fleet-specific and combined full F 
matrices (which may be sufficient indicators of fishing intensity if selectivity does 
not change over time), ASAP2 additionally uses an F report (Freport) by year, 
which averages the total fishing mortality (fishing mortality across fleets) over an 
input range of ages that may be significantly targeted by the fisheries. The 
averaging method is selectable and can be specified to be unweighted, weighted 
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by the population abundance at age, or weighted by the population biomass at 
age. 

(7) The predicted landings and discards in numbers by fleet, year, and age, are 
derived from the Baranov catch equation. These predictions are used to predict 
the total weight of landings and discards by fleet and year, and to predict the 
proportions at age for a fleet and year. Note that the total observed discards in 
weight only include those fish that die after capture and release. 

(8) Catchability for each index is calculated similarly to the Fmult (the natural log of 
the parameter for the deviation in the first year is defined as zero) 

(9) The time of year and the units (numbers or biomass) of the index are required to 
match the predicted index values with the observed index values. The index 
selectivity can be an input or matched to a fleet selectivity (especially if it is 
expressed as catch-per-unit-effort). Proportions at age are also estimated if any 
index selectivity parameters are estimated, but the biomass indices have these 
proportions based on biomass, not numbers. 

For more details, see ASAP2’s basic equations and script in the accompanying Technical 
Documentation. 
 
6.2 Model Calibration 

ASAP2 was configured to allow for a change in selectivity between the periods 
1982-95 and 1996-2009 for the commercial and recreational fleets and also to include the 
discards made by the recreational fishery.  Data necessary for this assessment and for 
calculating fishery benchmarks include: (1) an inventory of the annual landings and 
annual dead discards in weight (mt); (2) year-specific number-at-age (or proportion-at-
age; i.e., age composition) of landings and dead discards; (3) year-specific ratio-at-age of 
released alive including dead discards (i.e., year-specific fraction of released alive to 
year-specific total catch); (4) estimates of natural and release mortality rates, life-history 
information on weight-at-age (kg) and age-at-maturity; and (5) various indices of 
abundance. 
 
6.2.1 Tuning Indices 

Auxiliary information on annual relative abundance of sheepshead was used to 
constrain or “tune” the model. These are the age-aggregated MRFSS year-specific 
median catch rates (Section 5.2.4), the FIM YOY index and haul-seine index at age 
(Section 5.3.2). Loge values of the FIM YOY index were assumed to be linearly related 
to the recruitment abundance (age 0). The FIM haul-seine index at age followed a 
multinomial distribution and was assumed to apply to the abundance of age-1 to age-6 
sheepshead. The MRFSS median catch rates were assumed to apply to the abundance of 
age-2 to age-6 sheepshead, with an implicit assumption of a multinomial distribution 
owing to the fact that both selectivity and proportions at age were estimated. 
 
6.2.2 Input Parameter and Specifications 

The model was configured to allow fleet-specific selectivity to be estimated using 
catch-at-age data for all age groups, separately for the selectivity blocks defined as the 
periods 1982-95 and 1996-2009. The single logistic function option was chosen to 
estimate the selectivity schedule by fleet and block. This function was initiated with 
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parameters derived using a three-step process. First, for each fleet, the block-specific 
mean landing profile (i.e., proportion of landings in number at age) was calculated and 
scaled to maximum proportion calculated at an age group referred to as Amax. Second, for 
Amax and older sheepshead, the scaled mean proportion was set to 1 regardless of its 
estimate from the previous step. Third, a single logistic function was fitted to the vector 
of values obtained via the aforementioned two steps, and the resulting parameters were 
used to initiate the single logistic function in ASAP model. 

Additional, externally-estimated input parameters within the model included age 
by year matrices of instantaneous natural mortality rate (M), maturity schedule, weight, 
dead discard proportion (i.e., age composition of dead discards), and the ratio of fish 
released alive to total catch. ASAP runs also required “known” inputs on release 
mortality rates and year-specific tonnage of dead discards. The annual weight at age for 
MRFSS released alive (MRFSS Type B2) was estimated by multiplying the mean weight 
at age (combining estimates of the von Bertalanffy growth parameters and weight-length 
relationship) and their estimated numbers at age. The year-specific total weight of 
sheepshead released alive was obtained by summing the estimated weight at age across 
ages. The “observed” year-specific weight of dead discards was the product of the year-
specific total weight of sheepshead released alive and the release mortality rate. 

The continuity run used the M value of 0.2yr-1 as derived employing the “rule of 
thumb”. This natural mortality rate was assumed constant across ages and years. 
(However, apart from this M value and the release mortality rate, the continuity run did 
not rely on the same weighting scheme or similar configurations of the recreational 
discards and haul seine index at age as in the previous assessment). For the base run, 
year-invariant values of M at age [derived using Lorenzen’s (2005) method] were used. 
Finally, a year-and-age-independent M value estimated at 0.18yr-1 following Hoenig’s 
(1983) method was used for sensitivity purpose, considering that sheepshead as old as 25 
years are likely available in the fishable stocks. Maturity-at-age remained the same as in 
the 2006 assessment and was applied to sheepshead from both coasts assuming it 
remained constant over time. Due to lack of direct estimates of egg production at age, 
fecundity at age was assumed proportional to the calculated spawning stock biomass 
(SSB = observed maturity at age multiplied by the stock biomass at age). The fraction of 
year that elapsed before SSB calculation was set to 0.25 (i.e., 4 months spanning Jan 1 
through April 30).  To account for mortality of sheepshead released alive by anglers, a 
1% release mortality rate was assumed in the continuity run. However, sparid species are 
susceptible to different release mortality rates (Veiga et al., 2011). In the absence of 
sheepshead-specific estimates of release mortality rates in Florida’s waters, an overall 
value of 5.5% release mortality rate estimated by Veiga et al. (2011) for various 
Portuguese sparids was used in the base and sensitivity runs.  Information on weight-
length relations was obtained from life history data collected from sheepshead sampled 
during 1993-2009 (Table 2.2.2).  Year-specific average landings weights-at-age were 
estimated following a weighting procedure similar to that described in the 2006 
assessment. Mean weight at age was assumed similar for the catch, spawning stock, and 
January-1 stock. Additional configuration features included in ASAP runs were: 
(1) For each fleet’s selectivity block, the selectivity parameters were estimated 

assuming a coefficient of variation (CV) equal to 25%. 
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(2) For all indices of abundance, a by-age selectivity option was chosen with, where 
appropriate, a CV of 25%. However, the selectivity for the FIM YOY index was 
fixed at 1 for age-0 sheepshead, and at 0 for age-1 and older fish; for the haul seine 
index at age, the initial selectivity guesses were set to 0.1 for age 0, 0.5 for age 1, 1 
for age 2 through age 5 (but fixed at age 2), and to 0.001 for older fish. A similar 
configuration was devised for the MRFSS index’ selectivity at age on both coasts. 

(3) The index data were associated with estimated CVs (Table 5.3.2.2).The sample 
sizes associated with the MRFSS catch rates and the FIM haul seine (nominal) 
index at age corresponded to the number of trips used in the standardization process 
(Table 5.2.4.2) and to the number of haul seine samples deployed during the haul 
seine surveys, respectively. 

(4) The effective sample sizes (ESS) were set to 0 in years when an average ALK was 
applied to develop landings and recreational discards at age and over the entire 
timeframe for the commercial discards. Otherwise, the ESS was set to the haul seine 
sample size used to develop year-specific ALKs (Tables 5.1.1.6.5 and 5.1.1.6.6). 
Moreover, the CVs were set to 10% for the commercial and recreational landings in 
weight and, for the recreational discards in weight, to 20% during 1982-1991 and to 
10% thereafter. 

(5) During the periods with year-specific ALKs, recruitment deviations were allowed 
around the expected value of recruitment with an annual CV equal to 50%; for 
years when an average ALK was used, the CV around the expected recruitment 
value was set to 5%. 

(6) Steepness, maximum F, year-dependent index catchabilities, unexploited stock size 
(B0), and fleet-specific Fmult in first year were initiated at 0.75, 5.0yr-1, 0.00001, 
9000 mt, and 0.2yr-1, respectively. For each coast, B0 corresponded to about 10 
times the first year’s (i.e., the initial year of the time series in a model run) total 
kills (landings + estimated dead discards). Where appropriate, deviations from the 
previous parameters were allowed with CVs of 50%. Likewise, CVs of 50% were 
allowed for fleet-specific Fmult deviations and index catchability deviations (but 
the estimation phase for catchability deviations was off); a CV of 20% was set for 
deviation from first year’s population abundance. 

Finally, unlike in the 2006 assessment where the model was weighted heavily towards 
fleet-specific landings (lambda =1000) and with less confidence for survey indices and 
recreational discards (lambda = 50), these components were herein weighed using the 
corresponding numbers of observed data values. Other parameters were assigned equal 
weighting factors (i.e., lambda = 1). 
 
7.0 Results 
 
7.1 Goodness-of-Fit 

Predicted kills generally showed good agreement with the observed values for all 
fleets (Fig. 7.1.1). This is also reflected through the magnitude of the residual sum of 
squares (RSS) and of the standardized residuals (Table 7.1.1; Fig. 7.1.2). This result is in 
part routed in relatively higher weights (lambda) for the likelihoods and lower variability 
(CVs) allowed for landings and dead discards.  However, the standardized residuals show 
a trend over time for the commercial fleet on both coasts: the model underestimated the 
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commercial landings during the 1980s – mid-1990s and during the early or mid-2000s, 
and overestimated them between 1995/96 and 2002 (Fig. 7.1.2). Note also that the fits to 
the recreational landings and discards displayed opposite behaviors on both coasts: when 
the model underestimated the former data, the discards were overestimated and vice-
versa (in other words, the standardized residuals resulting from these fits showed a 
significant negative correlation). 

ASAP model predictions of the proportion-at-age were very good for the 
recreational dead discards and fair for the commercial and recreational landings (Fig. 
7.1.3). However, the model systematically overestimated slightly the relative contribution 
of age-5 and older sheepshead and vice-versa. 

ASAP model predictions of abundance indices fairly tracked the trajectories of 
the observed values (Fig. 7.1.4); the fitted proportion-at-age for the FIM haul seine index 
at age also showed good agreement with the observed proportion-at-age in some years 
(Fig. 7.1.5). However, the indices of abundance – especially the FIM YOY index and 
theFIM haul seine CPUE aggregated across ages – were fit less precisely probably due to 
their noisy nature (Table 7.1.1). Standardized residuals of some indices show apparent 
trends over the model periods (Fig. 7.1.6). For example, the Atlantic FIM YOY index 
was generally overestimated during 1999-2003 and underestimated thereafter. In contrast, 
the Atlantic MRFSS CPUE was underestimated during 1991-1997 as was the case for the 
gulf haul seine index during 1997-2003; the latter index was often overestimated since 
2004. Only the standardized residuals for the gulf FIM YOY index had no obvious trend. 

One of the factors that can cause trends in index residuals is incorrect assumptions 
about catchability in the applied model. All runs of ASAP model assumed the indices 
were directly proportional to stock size and catchability was constant over time. These 
assumptions were considered reasonable as there were no significant changes to the 
design of the MRFSS or FIM surveys over the model time period. Also, there were no 
large-scale changes to recreational fisheries regulations over this time; however, if the 
spatial distribution of a population expands or contracts into areas of varying catchability, 
temporal changes in catchability may result even if the survey design remains constant 
(Armstrong 2008). The effects of possible seasonal distributions of sheepshead in Florida 
waters on the catch rates developed from various surveys should be explored in more 
depth. 

For the rest of the components, the index selectivity and the deviation around the 
estimates of the index catchabilities in the first year alone contributed for 79% and 58% 
of the total RSS on the Atlantic and gulf coasts, respectively (Table 7.1.1). 
 
7.2 Parameter Estimates 
 
7.2.1 Exploitation Rates 

Fmult (i.e., full instantaneous fishing ‘encounter’ rate) ranged between 0.018 and 
0.17 yr-1 for the commercial fishery and between 0.12 and 0.39yr-1 for the recreational 
fishery on the Atlantic coast between 1982 and 2009 (Fig. 7.2.1.1; Table 7.2.1.1). They 
were 0.03 and 0.13yr-1 for the commercial and recreational fisheries, respectively, in 
2009. During the same period, those values ranged between 0.013 and 0.10 yr-1 and 
between 0.16 and 0.62yr-1 for the gulf commercial and recreational fisheries, with 
estimates of 0.02 and 0.32yr-1 in 2009, respectively (Fig. 7.2.1.1; Table 7.2.1.1). Since 
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1996, commercial Fmult averaged 0.03yr-1 on the Atlantic coast and 0.02 yr-1 on the gulf 
coast; recreational Fmult averaged 0.16 yr-1 and 0.29 yr-1 on the Atlantic and gulf coasts, 
respectively. Unlike on the gulf coast especially for the recreational fishery, those values 
were the lowest estimated on the Atlantic coast during 1982-2009. 

Average fishing mortality rates for the most vulnerable age-groups (2-14+ on the 
Atlantic coast and 2-11+ on the gulf coast) were of the same magnitude and varied 
similarly as the recreational Fmult (Fig. 7.2.1.1; Table 7.2.1.1). They showed multiple 
peaks between 1982-1994/1995 that culminated in the late 1980s and early 1990. For 
example, the abundance weighted average fishing mortality reached levels of 0.33 in 
1987 and 0.32 in 1994 on the Atlantic coast and of 0.43-0.45 in 1989, 1992, and 1993 on 
the gulf coast. During 1996-2009, abundance weighted average fishing mortality 
averaged 0.12 and 0.17 annually on the Atlantic and gulf coasts, respectively. Their 
estimates in 2009 were 0.1yr-1 on the Atlantic coast and 0.18yr-1 on the gulf coast. 

ASAP model interpreted the variations and relative magnitudes of sheepshead 
kills as indicators of the variation in fishing intensity, because estimated Fmult and 
average fishing mortality rates well captured the aforementioned magnitudes and 
trajectories. This interpretation is coherent with the significant linear relationships that 
were found between landings or catches and available fishing effort data (Figs. 5.1.4.1 
and 5.2.4.2), if one is considering that these measures of effort truly reflect fishing 
mortality. Very significant, positive linear correlations were found between sheepshead 
kills (except the dead discards) and any type of fishing mortality (e.g., Fig. 7.2.1.2). 

Estimates of age- and year-specific fishing mortalities for sheepshead were 
generally lower during 1996-2009 than prior to 1996, especially in comparison to fishing 
mortalities seen during the early 1990s (Table 7.2.1.2). Furthermore: (1) during 1996-
2009, the directed and total fishing mortalities were substantially reduced for sheepshead 
of all age groups, but fishing mortality rates have been increasing on sheepshead that die 
after initially being released alive, especially on age-1 to age-5 sheepshead on the 
Atlantic coast, and on age-2 to age-4 on the gulf coast (Fig. 7.2.1.3); (2) in a given year, 
age-6 and older sheepshead equally endured the same total fishing mortality because they 
may have been exposed to the same year effects (Fmults) and equal vulnerability (see 
Section 7.6). 
 
7.2.2 Abundance Estimates 

ASAP model predicted possible strong year-classes during the 1980s-early 1990s 
on both coasts, when there was no recruitment index especially on the Atlantic coast, and 
weak year-classes in most years since 1996/1997, when such an index was available (Fig. 
7.2.2.1; Table 7.2.2.1). Thus, estimates of age-0 sheepshead abundance on the Atlantic 
coast were above average (about 2.9 million recruits) during 1983-1993 and in 2000, 
2008, and 2009. On the gulf coast, recruitment was above average (about 4.74 million 
fish) during 1984-1991 and in 1993, 1997, and 2009. Though routine annual sampling for 
YOY fishes by the FIM group showed variability without trend during most of the model 
time period, slight increase of sheepshead recruitment during the more recent years 
concur with an upward (but discrete) trend in FIM YOY index since 2007 (Fig. 7.1.4). 

Population abundance of sheepshead ages 0 and older in Florida was estimated to 
be 24.31 million fish in 2009.  Estimated abundances were always lower on the Atlantic 
coast than on the gulf coast (Table 7.2.2.1, Fig. 7.2.2.2).  On both coasts, sheepshead 
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abundance over 1982-2009 varied similarly, without trend since 1996 in spite of signals 
of increase between 2006 and 2009. On the Atlantic coast, estimated total abundance of 
sheepshead amounted to 9.6 millions in 1982, increased since then and peaked at about 
13 millions in 1991; it declined thereafter with an annual average of about 8.4 millions 
sheepshead during 1996-2009.  On the gulf coast, estimated total abundance of 
sheepshead averaged about 16 million during 1982-1994 and 12.42 million fish thereafter 
(Table 7.2.2.1). The trajectories of sheepshead total abundance on both coasts of Florida 
seem to have been largely driven by the annual estimates of the MRFSS CPUE and of the 
FIM YOY index, as indicated by (significant) linear relationships between these two 
variables, at least over the corresponding model time periods (Fig. 7.2.2.3). The FIM haul 
seine index also contributed in driving the trend of sheepshead total abundance on the 
gulf coast; overall, however, this index may have essentially contributed in calibrating the 
relative importance of the selected age groups within the Florida’s coast-specific 
sheepshead populations (Fig.7.1.5). 

On the Atlantic coast, the trend of sheepshead total abundance was similar to the 
trends of individual and combined abundances for age-0 through age-5 sheepshead 
which, together, represented at least 84% of the total abundance in any one year, with an 
average of 91% during 1982-2009. Here, the abundance for other age groups, especially 
for the plus-group, increased significantly over the modeling timeframe (Table 7.2.2.1). 
This result concurs with the year-to-year expansions of age groups that were recently 
observed in the FIM haul seine age data. The trend of gulf coast’s sheepshead total 
abundance was dominated by the trends of individual and combined abundances for age-
0 through age-3 sheepshead (72-92% of total abundance; average: 82%). Here, the 
abundance of age-4 to age-6 sheepshead varied without trend whereas the abundance of 
older age groups, especially for the plus-group, increased sharply since 1996. 
 
7.2.3 Precision of Parameter Estimates 

ASAP runs report standard deviations for estimated parameters. However, like 
any other program developed under the ADMB platform, these estimates of variability 
are considered biased low when constraints are placed on the parameters. 
 
7.3 Projection Estimates 

This assessment was primarily designed to determine, as best possible, the 
current status of sheepshead in Florida waters.  
 
7.4 Sensitivity Analysis 
 

Inputs with underlying assumptions, possible variations and uncertainty have the 
potential to affect ASAP model results, including the reference point estimates and 
population estimates. The effects of inputs tested related to the age range for selectivity, 
the variability around the estimated recreational landings and discards, in terms of the 
MRFSS proportional standard error (PSE), and natural mortality. 
 
7.4.1 Sensitivity of Model Configuration 

Outcomes from ASAP model runs were very sensitive to the range of ages used in 
the determination of selectivity.  When selectivity was assumed to be effective across 
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ages 0-7, like in the 2006 assessment, the commercial selectivity on the Atlantic coast 
was greater than 0.5, remained incomplete for all age groups except for the plus-group, 
and showed a nearly linear pattern during 1982-1995. This was accompanied by 
seemingly very large stock size and low fishing mortality at the beginning of the time 
series. While the fishing mortality remained lower than that from the base run and varied 
without trend since 1996, the population size quickly dropped and leveled off, but 
remained larger than the abundance estimated from the ASAP model base run (Fig. 
7.4.1.1). A similar selectivity configuration on the gulf coast did not alter the selectivity 
patterns of the commercial and recreational fisheries. However, relative to the estimates 
from the base run, this configuration also resulted in slightly larger abundances and lower 
fishing mortality rates (Fig. 7.4.1.1). 

MRFSS estimates of the PSE were considered as alternate indicator of the 
variability around the estimated recreational landings (MRFSS Type A + B1) and 
discards (MRFSS Type B2). They were therefore substituted for the CVs used in the 
ASAP model base run for these kill time series. As the MRFSS PSE estimates and the 
CVs used in the base run were of the same magnitude, this sensitivity run did not result in 
noticeable sensitive outcomes (e.g., Fig. 7.4.1.2). 
 
7.4.2 Sensitivity of Input Data 

In addition to the ASAP model base run (M-at-age), ASAP model runs were also 
performed for an instantaneous rate on natural mortality used in the 2006 assessment 
(continuity run; M = 0.2) and for a new estimate of instantaneous rate of natural mortality 
common to all age groups and years (M = 0.18yr-1; see Section 2.5 for its estimate). The 
outcomes from these runs were similar to those from the base run, including the 
population predictions, metrics of fishing intensity, and fits to observed data (e.g., Table 
7.1.1). 
 
7.5 Retrospective Analysis and Model Uncertainty 

A retrospective analysis was performed with ASAP model base runs by 
successively removing years of fishery data from 2009 back to 2005. Retrospective 
pattern was examined for the total population abundance, recruitment (age-0) abundance, 
SSB, and abundance-weighted mean fishing mortality (Fig. 7.5.1). The analysis shows 
little evidence of a temporal, retrospective pattern of bias in the estimates. 

Furthermore, the variations in base model final results for annual total fishing 
mortality and SSB was determined using a MCMC with 2000 iterations and a thinning 
factor of 200. The MCMC results (Figs. 7.5.2 and 7.5.2) particularly indicate that, in 
2009, variation around F ranged from 0.13 to 0.15yr-1 (99% CI: 0.133 – 0.15yr-1; median 
= 0.14yr-1) on the Atlantic coast and from 0.25 and 0.30yr-1 (99% CI: 0.26 – 0.29yr-1; 
median = 0.27yr-1) on the gulf coast. Estimates for SSB in 2009 ranged from 4.35 million 
to 5.18 million pounds (99% CI: 4.43 – 5.03 million pounds; median = 4.72 million 
pounds) on the Atlantic coast and from 5.1 to 6 million pounds (99% CI: 5.25 – 5.87 
million pounds; median = 5.58 million pounds) on the Gulf coast. 
 
7.6 Selectivity 

According to the modeling scheme adopted, the relative vulnerability of 
sheepshead showed recent trends toward older ages for the gulf commercial fishery, but 
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the selectivity patterns for the Atlantic commercial fishery and for the recreational 
fisheries of both coasts remained unchanged or shifted towards younger animals during 
the post-regulatory period (Fig. 7.6.1). The latter result for the recreational fisheries may 
be the consequence of the increased amounts of dead discards over time. Even though 
age-0 through age-2 sheepshead vulnerability appear to have been relaxed by the 
commercial fisheries on both coasts, the increased vulnerability of age-3 through age-8 
sheepshead for the Atlantic coast commercial fishery may be partly due to the fact that 
age in sheepshead is not a good predictor of length and vice-versa (Dutka-Gianelli and 
Murie 2001). These observations were not sensitive to the assumptions made about the 
age range of effective vulnerability (ages 0-7) except for the Atlantic commercial fishery 
(Fig. 7.6.2); or about the use of the MRFSS estimates of PSE as indicator of variability 
around the reported recreational landings and discards (Fig. 7.6.3). 
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8.0 Biological Reference Points 
 
8.1 Overfishing Definition 

At the current time there has been no official overfishing definition adopted by 
the Florida Fish and Wildlife Conservation Commission or any other regulatory body for 
sheepshead in Florida. 
 
8.2 Stock-Recruitment Analysis 

Unlike in the 2006 stock assessment, the estimated SSB of sheepshead was a 
priori assumed to have a Beverton-Holt relation to recruitment (steepness parameter was 
initiated by 0.75). This relation was assumed to be weaker in years when ALK data were 
available than when these data were not available, with the coefficient-of-variation-
defined deviations from the relation ten times large during the years with ALK data. 

The estimated values of the steepness parameter of the Beverton-Holt type stock–
recruitment model for sheepshead were 1.0 (the upper bound for this parameter) on the 
Atlantic coast and 0.73 on the gulf coast. Estimated Atlantic sheepshead’s recruitment 
ranged from about 0.77 to 4.6 million fish from a sheepshead SSB of 2.1 to 5.54 million 
pounds (Fig. 8.2.1).  Estimated gulf recruitment ranged from 2.26 to 11.36 million fish 
from 2.82 to 6.69 million pounds of SSB. On both coasts, there was distinct clustering of 
the estimated recruitment according to whether the year-specific ALK or the indices of 
abundance were available (see Section 5). Thus, a cluster of higher levels of estimated 
recruitment was generally associated with lower levels of SSB when, in the early period, 
the previous information was not available; and conversely since the mid- or late1990s 
when the same information was available. 

No biological benchmarks based on a stock-recruitment relationship (e.g., SSB 
needed to achieve a maximum sustainable yield) were required for the current analysis. 
 
8.3 Yield and SSB per Recruit 

The analysis of the yield-per-recruit (YPR) and SSB-per recruit (SSBR) for 
sheepshead relied on a current “partial recruitment” (PR) vector as an indicator of a 
single selectivity pattern accounting for all (recreational and commercial) fishing 
practices targeting sheepshead. The development of the current PR involved two steps: 
(1) an average total fishing mortality at age (Fa) was calculated for the years 2007-2009; 
and (2) PR-at-age (PRa) was computed as the ratio of Fa to the maximum value obtained 
among Fa values, Fmaxim: PRa = Fa /Fmaxim. The PRa values are hereafter referred to as 
combined selectivity pattern. Other steps in YPR and SSBR calculations were as in the 
2006 assessment, except that the natural mortality was herein age-specific. 

Under the current combined selectivity pattern, the YPR is maximized at fully-
recruited instantaneous fishing mortality rates (Fmax) of 2.52yr-1 on the Atlantic coast 
and 9.76yr-1 on the gulf coast, which correspond to SPR estimates of 2% and 0.2%, 
respectively (Table 8.3.1; Fig. 8.3.1). Current estimated F level (i.e., geometric mean of 
the 2007-2009 abundance-weighted mean fishing mortality) is 0.11 yr-1 on the Atlantic 
coast and 0.17 yr-1 on the gulf coast. On the Atlantic coast, current F represents 4% of 
Fmax and allows achieving an YPR of 0.34 (53% of maximum YPR) and an SPR of 0.51 
(32 times higher than an SPR at Fmax); on the gulf coast, current F represents 2% of 
Fmax and the corresponding YPR and SPR are 0.71 and 225 times the values of YPR and 
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SPR achieved at Fmax, respectively. An YPR-based benchmark, F0.1, provides a fishing 
level that achieves nearly maximum yield but guards against economic inefficiencies at 
very high levels of fishing effort. The current combined selectivity patterns are associated 
with F0.1 levels of 0.25yr-1 on the Atlantic (10% of Fmax) and 0. 24yr-1 on the gulf (2% of 
Fmax), which allow achieving YPR values equal to 73% and 81% of maximum YPR, 
respectively. On both coasts of Florida, the SPR values associated with F0.1 are 
intermediate to the SPR achieved at F20% and F35% and are 18 and 169 times higher than 
the SPR values at Fmax on the Atlantic and gulf coasts, respectively. Furthermore, if 
sheepshead were being managed for yield associated with F0.1, the YPR at current F 
would only increase by 28% upon doubling current fishing mortality on the Atlantic coast 
and by 12% with 1.5 times current F on the Gulf coast. At the same time the SPR would 
decrease by 78% and 33% on these coasts, respectively, but the resilience status of the 
populations is unknown to ascertain whether such decreases in SPR would lead the stock 
toward recruitment overfishing. 

Estimates of the time series for the static spawning potential ratio (sSPR) and 
transitional spawning potential ratios (tSPR) relied on year-independent, age-specific M 
values and on age-specific total fishing mortality by year estimated from the ASAP 
model base run. They were developed according to the method described in Gulf of 
Mexico SPR Management Strategy Committee (1996) assuming that for the tSPR 
calculations the earlier sheepshead populations were in equilibrium with the 1982 fishing 
mortality rates. 

The tSPR and sSPR for sheepshead has trended up on both coasts of Florida since 
1996 (Table and Fig. 8.3.2). On the Atlantic coast, tSPR was about 0.17 in 1995 and then 
increased rapidly to over 0.27 in 1999; it ranged between 0.33 and 0.37 since 2003.  On 
the gulf coast, tSPR were between 0.10 and 0.18 during 1989-1998. They have increased 
since 1999 but have not exceeded 0.29.  Recent sSPR has trended up on the Atlantic coast 
showing that further increases in the current tSPR can be expected in the near future (Fig. 
8.3.2). On the gulf coast sSPR has leveled off at near 0.20-24 so future tSPR is expected 
to fluctuate around this level. Similar conclusions were reached in the 2006 assessment. 

The ASAP’s MCMC outcomes were also explored about the F-based reference 
points and the corresponding SPR and SSB. Figure 8.3.3 depicts the plots of the ratio of 
estimated current (i.e., 2009 unweighted) F to the estimated level of F at 30% SPR 
(Fcurrent/Fat30%SPR) versus the ratio of the SSB at current F to the SSB associated with the 
30% SPR (SSBcurrent/SSBat30%SPR). Further, a tentative management benchmark is 
assumed to be the Minimum Spawning Stock Biomass Threshold (MSST) equal to (1-M) 
SSBat30%SPR where M = 0.18yr-1 [hence (1-M) SSBat30%SPR = 0.82 x SSBat30%SPR]. On the 
Atlantic coast, all F ratios are smaller than one and the SSB ratios are greater than 0.82. 
On the gulf coast, the opposite is observed: all F ratios are greater than one and the SSB 
ratios are smaller than 0.82. 
 
8.4 Stock Production Model 

No stock production model has been applied to the sheepshead stocks in Florida. 
 
8.5 Results 
 
8.5.1 Overfishing Definition 
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Recent trends in year-specific, static SPR estimates indicate that the tSPR will 
continue to increase on the Atlantic coast and may level off on the Gulf coast.  Without 
specific static SPR targets it is impossible to determine whether overfishing is occurring 
for sheepshead in Florida. It is simply worth noticing that, based on ASAP’s MCMC 
outcomes about the current F and SSB estimates, the Atlantic coast’s sheepshead 
population would not be overfished or experiencing overfishing if the 
overfishing/overfished threshold were defined as 0.82 x SSBat30%SPR whereas the gulf 
coast’s sheepshead population would be overfished and experiencing overfishing. 

The estimates for SPR from the previous assessments of sheepshead 
(Munyandorero et al. 2006) were higher than the current SPR estimates over the entire 
timeframe. In particular, Munyandorero et al. (2006) indicated that tSPR increased from 
0.26 to 0.52 on the Atlantic coast and from 0.19 to 0.28 on the Gulf coast during 1996-
2004. Their tSPR estimates for that time frame are comparable with those obtained in this 
assessment on the gulf coast, but they are on average 1.4 times higher than those 
currently estimated for the Atlantic coast. 

Overall, the differences observed between SPR estimates from these two 
assessments may probably be rooted in three interacting processes. The first cause 
appears to be the very different patterns in selectivity estimated in each of the 
assessments.  In the 2006 assessment, the post-regulation selectivities were generally 
strongly peaked at age-4 through age-6 old sheepshead and then declined for older age 
groups. In this assessment, the logistic selectivity implied a flat-top pattern over a range 
of age groups which, during the post-regulation period, even included 2-year-old fish, 
especially for the Atlantic commercial fishery and the recreational fisheries of both 
coasts. The second cause may be the natural mortality values used in the base runs of the 
two assessments. While the 2006 simulation scheme employed an M value of 0.20 for all 
age groups, the current simulation of population dynamics relies on age-specific M 
values that are high for younger animals and are scaled overall to a lower level of M 
(0.18 yr-1). Thus, in comparison with the previous assessment, younger age groups (0-3 
year-old sheepshead) in this assessment are allowed to endure higher natural mortality 
rates before reaching apical ages of maturity (i.e., ages 4-6) which also correspond to 
ages when growth slows down. The third possible reason is the increased release 
mortality rate from 1% (2006 assessment) to 5.5% (current assessment) which would add 
additional young fish to the kill and push SPR down. 
 
8.5.2 Overfished Definition 

While no overfished definition is available for sheepshead, examination of trends 
in abundance indicates that recent levels equal or exceed estimated abundances for past 
years.  This evidence combined with the increasing trend in tSPR since 1996 suggest that 
sheepshead populations have increased in Florida. However, especially on the gulf coast, 
this increase in abundance and tSPR is not enough to meet a 0.82 x SSBat30%SPR 
overfished/overfishing threshold, as evidenced by the ASAP’s MCMC outcomes about 
the Fcurrent/Fat30%SPR ratio versus the SSBcurrent/SSBat30%SPR ratio (Fig. 8.3.3). This result is 
consistent with the estimated sSPR and tSPR levels because even though they trended up 
since 1996, they were well below 30%SPR. 
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8.5.3 Control Rule 
There are no control rules for the determination of the status of sheepshead in 

Florida 
 
9.0 Recommendations and Findings 
 
9.1 Evaluation of Current Status Based on Biological Reference Points 

Fishery management actions in the mid 1990’s, including the ban on the use of 
entangling nets, restricted species designation for sheepshead, the 12-inch TL (i.e., about 
11-inch FL) minimum size limit, and 10-fish bag limit (changed to 15 fish) and 50 fish 
commercial possession limit, have led to a drop in total landings and increase in 
recreational discards of sheepshead and a change in the size of fish landed. However, the 
estimated recreational dead discards are small, so that the decline in total fishing 
mortality allowed for a steady increase in the spawning stock of sheepshead in Florida.  
This increase in spawning stock appears to further reduce the chance of recruitment 
failure for the Atlantic coast stock. On the gulf coast, even though the spawning stock 
showed an increasing trend accompanied by stable recruitment since 1996, there are 
signals of continual population stress (sSPR and tSPR < 30%) and the stock could be 
classified as currently overfished and experiencing overfishing. Without stated 
management goals for sheepshead in Florida, it is not possible to evaluate the need for 
changes to fishery management regulations. 

As far as biological reference points are concerned, two results (which are 
conflicting on the gulf coast) emerge from this analysis. Though there are no stated 
biological reference points against which to judge the current status of sheepshead in 
Florida, the observed consistency of recruitment and general increase in spawning 
biomass with attendant expansion of the age structure would suggest that sheepshead 
remain productive in Florida waters under the current management regulations and 
subsequent levels of exploitation. In spite of these observations, the gulf coast’s 
sheepshead population would be, at the same time, under subtle driving forces acting to 
severely limit its full productivity. 
 
9.2 Research Recommendations 

Direct samples of sheepshead age composition from both the recreational and 
commercial landings in Florida are needed for any meaningful in-depth assessment.  
Since sheepshead growth is quite slow after ages 3-5 and their life span extends up to age 
25, representative sampling for ages of sheepshead in the catch by gear has a higher 
priority than the collection of length frequencies.  Substituting the age–length data from 
FWC’ s fishery independent monitoring program to develop age-length keys for the 
fisheries catch introduces unknown biases to this assessment.  Likewise there is a need 
for the following: 1) direct observations of discards from the commercial fisheries and 
the size and age structure of discards from both fisheries; 2) estimates of release mortality 
(at-age if possible) as discards account for a large proportion of recreational catches, 
especially since the mid-1990; 3) coastwide estimates of sex-ratio and maturity-at-age as 
these parameters largely affect the levels of the SSB and; 4) accurate information on the 
spatial and temporal distribution of the catch and exploitation, because most fisheries are 
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space and/or seasonal-structured as a result of a number of factors, such as the fishers’ 
behavior or fishing capacity and the spatial and seasonal dynamics of the resource. 

An in-house review of the early findings from this assessment on 8 July 2011 
suggested that, for the next implementation of various assessment models, the FIM YOY 
index on both coasts use samples collected since 1996/1997. This suggestion was dictated 
by the need of consistency about the time series for this index on both coasts. In fact, it 
was since 1996/1997 that the FIM group improved and consistently implemented the 
sampling design currently in use. Moreover, the gulf YOY index should include samples 
collected from all bays, and not only those from Tampa Bay and Charlotte Harbor 
sampling areas. 

Future work could also include exploration of alternatives for the recreational 
CPUE index and the use of alternative models that do not require sheepshead age data.  
The decision on the type of alternative models to use in the assessment should be made 
after managers set benchmarks necessary for determining the biological status of 
sheepshead. 
 
10.0 Minority Report 

This assessment was not thoroughly peer-reviewed within a framework that 
required consensus or minority reports. Members of the FWRI stock assessment group 
reviewed early summaries of the data and model runs, suggesting potential changes. 
 
10.1 Description of Opinions 

Not Applicable. 
 
10.2 Justification of Why Not Adopted 

Not Applicable 
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Table 2.2.1 Von Bertalanffy growth parameters, maximum observed fork length (Lmax) 
and weight (Wmax), longevity (tmax) and aging methods found for sheepshead in studies by 
various authors. 
 

 
 

Location Sex L∞ K (yr-1) to (yr) Lmax (mm) Wmax (g) Tmax (yr) Aging Source
W∞ method

Texas Combined 437 mm 0.358 - 505 Mark-recapture Matlock (1992)
Northwest Florida Males 509.2 mm 0.230 -0.52 Otoliths Dutka-Gianelli & Murie (2001)

2934.9 g 0.230 -0.53 Otoliths Dutka-Gianelli & Murie (2001)
Females 475.7 mm 0.280 -0.46 Otoliths Dutka-Gianelli & Murie (2001)

2523.9 g 0.280 -0.52 Otoliths Dutka-Gianelli & Murie (2001)
Combined 490.4 mm 0.260 -0.42 522 14 Otoliths Dutka-Gianelli & Murie (2001)

2731.2 g 0.250 -0.53 Otoliths Dutka-Gianelli & Murie (2001)
Florida: Gulf coast Combined 451 mm 0.242 -1.17 11-14 Otoliths Murphy & MacDonald (2000)

Males 14 Otoliths Munyandorero et al. (2006)
Females 14 Otoliths Munyandorero et al. (2006)
Males 440.9 mm 0.246 -1.585 541 3628.8 20 Otoliths This report

Females 462.2 mm 0.241 -1.488 613 8055.7 15 Otoliths This report
Combined 453 mm 0.251 -1.357 613 8055.7 20 Otoliths This report

Florida: Atlantic coast Combined 381 mm 0.390 -1.13 Otoliths Murphy & MacDonald (2000)
Males 18 Otoliths Munyandorero et al. (2006)

Females 16 Otoliths Munyandorero et al. (2006)
Males 422.1 mm 0.244 -1.85 524 3908.8 25 Otoliths This report

Females 408.7 mm 0.27 -1.867 546 4092.2 23 Otoliths This report
Combined 410.7 mm 0.269 -1.759 546 4092.2 25 Otoliths This report

Florida (statewide) All 426 mm 0.277 -1.395 613 8055.7 25 Otoliths This report
Combined 760 9600 Florida Museum of Natural

History - Ichtyology Department
Florida: Tampa Bay Males 424.6 mm 0.237 -1.322 14 Otoliths MacDonald (Unpublished data)

427.7 mm 0.259 -1.112 14 Otoliths MacDonald (Unpublished data)
Combined 523 MacDonald (Unpublished data)

South Carolina Combined 505 mm 0.290 -1.109 560 26 Otoliths Wenner (1996) in  Dutka -
Gianelli & Murie (2001)

Louisiana Males 419 mm 0.417 -0.901 500 20 Otoliths Bechman et al. (1991)
1900 g 0.280 -2.657

Females 447 mm 0.367 1.025 500 20 Otoliths Bechman et al. (1991)
2557 g 0.219 -3.061

Georgia Combined? 17 Otoliths Woodward et al. (2000)
Males - - - 515 14 Scales Music &Pafford (1984)

Females - - - 541 14 Scales Music &Pafford (1984)
North Carolina Combined - - - 662 8370 8 Scales Schwartz (1990)
South Carolina Males - - - 567 19 Otoliths Liao et al. (2009)*

Females - - - 603 23 Otoliths Liao et al. (2009)*
Combined - - - 25 Otoliths Wenner and Archambault (2006)

Chesapeake Bay Males 537 mm 0.31 -0.77 594 35 Otoliths Liao et al. (2009)
Females 556 mm 0.28 -0.9 623 35 Otoliths Liao et al. (2009)

*Communication from Chris McDonough of the South Carolina's Marine Resources Research Institute,  Department of Natural Resrources
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Table 2.2.2 Coefficients of weight-length (W-L) relations (W=aLb) and length-length 
conversions for sheepshead off Florida’s Atlantic and gulf coasts. The standard length 
(SL), total length (TL), and fork length (FL) involved in length-length conversions were 
measured in millimeters. 
 

 
 

wet_wt, grams vs FL, mm
a b MSE n a b

Atlantic 0.000025 3.0041 15035.4 3691 0.000002 0.0109
Gulf 0.000035 2.9394 23937.7 5437 0.000002 0.0115
Combined 0.000032 2.9538 21291.6 9128 0.000002 0.0083

wet_wt, grams vs TL, mm
a b MSE n a b

Atlantic 0.000025 2.9579 14172 3804 0.000002 0.0102
Gulf 0.000029 2.9246 25176 5566 0.000002 0.0116
Combined 0.000028 2.9302 21588 9370 0.000001 0.0082

wet_wt, grams vs SL, mm
a b MSE n a b

Atlantic 0.000064 2.9139 14822.8 3810 0.000004 0.0103
Gulf 0.000090 2.8428 24598.5 5577 0.000006 0.0112
Combined 0.000085 2.8577 21953.8 9387 0.000004 0.0081

TL vs FL SE
a b MSE n a b

Atlantic -1.22529 1.09916 97.76869 3695 0.74787 0.00236
Gulf -0.86857 1.09955 40.60536 5461 0.37852 0.00117
Combined -1.06229 1.09956 63.71332 9156 0.37232 0.00116

TL vs SL SE
a b MSE n a b

Atlantic 8.40009 1.23583 87.78753 3695 0.68900 0.00251
Gulf 11.07732 1.22349 74.09761 5461 0.49586 0.00176
Combined 10.16888 1.22777 79.85255 9156 0.40441 0.00145

FL vs TL SE
a b MSE n a b

Atlantic 6.27452 0.89455 79.56915 3695 0.666980 0.001920
Gulf 2.71479 0.90390 33.38025 5461 0.341390 0.000959
Combined 4.10692 0.90031 52.16817 9156 0.334300 0.000949

FL vs SL SE
a b MSE n a b

Atlantic 10.2599 1.11872 39.23223 3695 0.46060 0.00168
Gulf 11.4668 1.11052 49.15759 5461 0.40388 0.00143
Combined 11.15586 1.11313 45.44971 9156 0.30510 0.00109

SE

SE

SE
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Table 3.1.1 Annual reported commercial landings (pounds), estimated recreational 
landings (Type A+B1 estimates; pounds), and combined landings (pounds) of sheepshead 
on the Atlantic, gulf, and both coasts of Florida during the period 1982-2010.  The FWC-
FWRI Marine Fisheries Information System data included edited (batches 1-1091) and 
unedited (batches 1088-1095) trip tickets. The landings in 2010 are preliminary and not 
used in the assessment. 
 

 
 

Commercial Recreational Combined
Gulf Atlantic Total Gulf Atlantic Total Gulf Atlantic Total

1982 249,523 436,458 685,981 1,188,282 1,396,824 2,585,106 1,437,805 1,833,282 3,271,087
1983 313,688 285,009 598,698 2,029,903 564,913 2,594,816 2,343,591 849,922 3,193,514
1984 247,099 280,772 527,871 2,078,200 1,668,389 3,746,589 2,325,299 1,949,161 4,274,460
1985 197,112 258,232 455,344 2,299,755 581,105 2,880,860 2,496,867 839,337 3,336,204
1986 293,379 284,974 578,353 836,349 1,004,691 1,841,040 1,129,728 1,289,665 2,419,393
1987 335,237 317,250 652,487 964,553 1,623,057 2,587,610 1,299,790 1,940,307 3,240,097
1988 383,477 292,553 676,030 2,880,350 1,056,732 3,937,082 3,263,827 1,349,285 4,613,112
1989 393,593 253,666 647,259 2,992,737 585,527 3,578,264 3,386,330 839,193 4,225,523
1990 417,081 356,286 773,367 1,389,020 853,918 2,242,938 1,806,101 1,210,204 3,016,305
1991 469,813 397,803 867,616 1,553,496 1,431,288 2,984,784 2,023,309 1,829,091 3,852,400
1992 641,460 402,445 1,043,905 3,227,713 1,304,883 4,532,596 3,869,173 1,707,328 5,576,501
1993 580,072 309,284 889,356 2,836,737 1,493,066 4,329,803 3,416,809 1,802,350 5,219,159
1994 642,713 341,089 983,802 1,499,982 2,297,220 3,797,202 2,142,695 2,638,309 4,781,004
1995 421,056 255,271 676,327 2,495,495 1,680,293 4,175,788 2,916,551 1,935,564 4,852,115
1996 147,425 153,299 300,724 1,568,762 1,017,539 2,586,301 1,716,187 1,170,838 2,887,025
1997 184,299 159,897 344,196 1,367,005 706,482 2,073,487 1,551,304 866,379 2,417,683
1998 155,287 146,424 301,711 1,600,364 689,223 2,289,587 1,755,651 835,647 2,591,298
1999 177,073 126,048 303,121 2,145,235 834,509 2,979,744 2,322,308 960,557 3,282,865
2000 182,053 210,436 392,489 1,611,205 944,582 2,555,787 1,793,258 1,155,018 2,948,276
2001 185,848 155,405 341,253 1,867,482 1,124,723 2,992,205 2,053,330 1,280,128 3,333,458
2002 152,913 147,139 300,053 1,508,363 741,946 2,250,309 1,661,276 889,085 2,550,362
2003 193,239 140,109 333,349 1,661,153 865,296 2,526,449 1,854,392 1,005,405 2,859,798
2004 161,416 123,709 285,125 1,855,936 592,402 2,448,338 2,017,352 716,111 2,733,463
2005 153,717 172,150 325,867 1,828,600 1,173,302 3,001,902 1,982,317 1,345,452 3,327,769
2006 135,153 164,541 299,694 1,796,806 823,727 2,620,533 1,931,959 988,268 2,920,227
2007 111,497 160,036 271,533 1,738,337 776,643 2,514,980 1,849,834 936,679 2,786,513
2008 92,352 173,439 265,790 1,611,815 799,135 2,410,950 1,704,167 972,574 2,676,740
2009 138,764 174,331 313,095 1,642,282 598,712 2,240,994 1,781,046 773,043 2,554,089
2010 191,869 145,011 336,881 1128153 843699 1,971,852 1,320,022 988,710 2,308,733
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Table 5.1.1.6.1 Number of sheepshead included in weighed subsamples taken from 
sheepshead landings reported captured by different commercial gears on the Atlantic and 
gulf coast of Florida, 1991-2009.  These data were collected by FWC biologists 
conducting interviews for the NMFS Trip Interview Program. 
 

 
 

Atlantic
Cast net Gill net Hook&L Seine Spears Trammel Traps Trawl Unknown

1992 1323 2 286
1993 3 362 18 307 20
1994 2 353 29 122 9
1995 78 22 33 131 2
1996 551 44 14 43
1997 928 157 229 300
1998 195 153 68 2 7
1999 126 456 75 35 20
2000 252 119 430 79 8 3
2001 109 234 142 62 107 2
2002 135 52 28 15
2003 125 279 2 87
2004 81 42 122 24 1
2005 39 39 77 14
2006 127 20 83 8
2007 71 57 91 6
2008 51 87 19 159
2009 67 39 1 23 6

Gulf
Cast net Gill net Hook&L Seine Spears Trammel Traps Trawl Unknown

1991 491
1992 761 14 165
1993 7 374 16
1994 29 386 3
1995 27
1996 29 5 12
1997 138 101 4 8
1998 51 4 37 29
1999 2 17 17
2000 90 26 13 95
2001 119 26 219 59
2002 199 311 4
2003 4 29 72 134 55
2004 23 8 22 17
2005 45 5 5
2006 48 5 1 24
2007 2 6 4
2008 38 15 7
2009 50
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Table 5.1.1.6.2 Calculated number of sheepshead per pound for weighed subsamples 
taken from sheepshead landings reported captured by different commercial gears on the 
Atlantic and gulf coast of Florida.  These data were collected by FWC biologists 
conducting interviews for the NMFS Trip Interview Program. 
 

 
 

Atlantic
Cast net Gill net Hook&L Seine Spears Trammel Traps Trawl Unknown

1992 0.910 0.250 0.901
1993 0.448 0.666 1.385 0.812 1.000
1994 1.000 0.957 1.706 0.592 1.286
1995 0.790 0.611 0.386 0.732 0.500
1996 0.532 0.506 0.603 0.382
1997 0.603 0.525 0.600 0.517
1998 0.535 0.466 0.415 0.500 0.187
1999 0.495 0.368 0.385 0.522 0.208
2000 0.522 0.398 0.466 0.547 0.145 0.119
2001 0.476 0.381 0.401 0.312 0.418 0.222
2002 0.405 0.505 0.254 0.417
2003 0.437 0.378 0.250 0.405
2004 0.463 0.469 0.385 0.444 0.893
2005 0.636 0.431 0.415 0.580
2006 0.973 0.381 0.853 0.760
2007 0.899 0.344 0.877 0.295
2008 0.765 0.434 0.199 0.961
2009 1.068 0.609 0.893 0.488 0.698

Gulf
Cast net Gill net Hook&L Seine Spears Trammel Traps Trawl Unknown

1991 0.928
1992 0.961 0.389 0.780
1993 0.333 0.824 1.143
1994 1.160 0.558 0.600
1995 0.493
1996 0.464 0.833 0.308
1997 0.438 0.282 0.203 0.308
1998 0.294 0.889 0.369 0.158
1999 0.571 0.210 0.366
2000 0.422 0.457 0.232 0.390
2001 0.390 0.424 0.403 0.353
2002 0.326 0.418 0.784
2003 0.667 0.363 0.298 0.464 0.292
2004 0.449 0.533 0.328 0.354
2005 0.584 0.933 0.317
2006 0.422 0.403 0.250 0.374
2007 0.485 0.423 0.480
2008 0.255 0.046 0.409
2009 0.348
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Table 5.1.1.6.3 Estimated number of fish per pound for sheepshead captured by different 
commercial gear categories and landed on the Atlantic and Gulf coasts of Florida during 
1991-2009 (estimates for year x gear combinations are not indicated where no landings 
weight were reported). 
 

 
 

Atlantic
Cast net Gill net Hook&L Seine Spears Trammel Traps Trawl Unknown

1990 0.910 0.986
1991 0.783 0.910 1.528 0.578 0.500 0.901 0.898 0.409 0.986
1992 0.783 0.910 1.528 0.600 0.500 0.901 0.561 0.409 0.979
1993 0.783 0.666 1.528 0.578 0.500 0.812 0.561 0.409 0.862
1994 0.783 0.957 1.089 0.578 0.500 0.592 0.561 0.409 0.924
1995 0.790 0.936 1.089 0.578 0.500 0.732 0.561 0.409 0.953
1996 0.532 0.506 0.532 0.600 0.500 0.561 0.409 0.531
1997 0.603 0.506 0.525 0.600 0.517 0.561 0.409 0.565
1998 0.535 0.506 0.466 0.600 0.415 0.561 0.494
1999 0.495 0.506 0.368 0.513 0.385 0.732 0.561 0.409 0.426
2000 0.522 0.506 0.398 0.466 0.547 0.561 0.409 0.468
2001 0.476 0.506 0.381 0.401 0.312 0.561 0.409 0.416
2002 0.405 0.506 0.505 0.398 0.348 0.561 0.409 0.434
2003 0.437 0.506 0.378 0.383 0.405 0.561 0.409
2004 0.463 0.506 0.469 0.385 0.601 0.561 0.409
2005 0.636 0.506 0.410 0.415 0.601 0.561 0.409
2006 0.973 0.506 0.410 0.415 0.853 0.561 0.409 0.694
2007 0.899 0.506 0.344 0.415 0.877 0.561 0.409 0.651
2008 0.765 0.506 0.434 0.415 0.961 0.561 0.409 0.651
2009 1.068 0.506 0.410 0.415 0.901 0.561 0.409 0.817

Gulf
Cast net Gill net Hook&L Seine Spears Trammel Traps Trawl Unknown

1990 0.928 0.284 0.878
1991 0.760 0.928 0.284 0.369 0.233 0.812 0.377 0.409 0.878
1992 0.760 0.961 0.284 0.369 0.233 0.812 0.377 0.896
1993 0.760 0.824 0.284 0.369 0.233 0.812 0.377 0.793
1994 0.760 0.558 0.284 0.369 0.233 0.812 0.377 0.569
1995 0.760 0.554 0.284 0.369 0.233 0.812 0.377 0.574
1996 0.760 0.471 0.284 0.369 0.233 0.812 0.377 0.659
1997 0.438 0.471 0.282 0.369 0.233 0.812 0.377 0.389
1998 0.294 0.471 0.295 0.356 0.289 0.812 0.377 0.409 0.306
1999 0.378 0.471 0.295 0.382 0.289 0.812 0.377 0.409 0.362
2000 0.422 0.471 0.295 0.390 0.289 0.377 0.409 0.394
2001 0.390 0.471 0.295 0.403 0.353 0.377 0.409 0.373
2002 0.326 0.471 0.295 0.418 0.324 0.377 0.409 0.331
2003 0.345 0.471 0.298 0.464 0.292 0.377 0.409
2004 0.345 0.471 0.265 0.478 0.292 0.377 0.409
2005 0.584 0.471 0.265 0.478 0.292 0.377 0.409
2006 0.422 0.471 0.265 0.478 0.292 0.377 0.409
2007 0.351 0.471 0.265 0.478 0.292 0.377 0.409
2008 0.351 0.471 0.265 0.478 0.292 0.377 0.409 0.349
2009 0.351 0.471 0.265 0.478 0.292 0.812 0.377 0.409 0.369
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Table 5.1.1.6.4 Pooled-sample sizes for sheepshead lengths taken from the Atlantic and 
Gulf commercial fisheries that were used to distribute gear-specific estimates of the 
number of sheepshead landed each year across length categories.  Numbers reflect the 
pooling scheme explained in the text.  Note that most but not all fish used in the weighed 
samples included in Table 4.1.1.6.1 were measured for length. 

 
 

Atlantic
Cast net Gill net Hook&L Seine Spears Trammel Traps Trawl Unknown

1990 0 1263 0 0 0 0 0 0 785
1991 83 1263 49 229 300 165 57 48 785
1992 83 1263 49 229 300 165 57 48 723
1993 83 360 49 229 300 307 57 48 230
1994 83 355 80 229 300 122 57 48 260
1995 78 377 80 229 300 131 57 48 178
1996 551 44 233 229 43 131 57 48 399
1997 928 44 157 229 300 131 57 48 585
1998 195 44 153 229 68 131 57 48 164
1999 126 44 500 229 75 131 57 48 276
2000 252 44 122 430 79 131 57 48 184
2001 109 44 235 142 62 131 107 48 140
2002 141 44 53 266 90 131 137 48 93
2003 121 44 284 266 87 131 137 48 182
2004 81 44 41 122 210 131 137 48 74
2005 44 44 66 77 210 131 137 48 69
2006 127 44 66 97 99 131 137 48 103
2007 71 44 63 97 91 131 137 48 70
2008 51 44 87 97 159 131 137 48 84
2009 67 44 126 97 182 131 137 48 95

Gulf
Cast net Gill net Hook&L Seine Spears Trammel Traps Trawl Unknown

1990 0 1020 0 0 0 0 0 0 910
1991 74 1020 58 45 43 181 37 48 910
1992 74 1398 58 45 43 165 37 48 1250
1993 74 391 58 45 43 181 37 48 363
1994 74 403 65 45 43 181 37 48 355
1995 74 48 65 45 43 181 37 48 72
1996 74 170 58 45 43 181 37 48 74
1997 143 170 109 45 43 181 37 48 129
1998 105 170 109 64 88 181 37 48 98
1999 114 170 57 180 88 181 37 48 115
2000 100 170 57 98 88 181 37 48 90
2001 120 170 57 233 59 181 37 48 109
2002 275 170 57 332 115 181 37 48 232
2003 304 170 72 157 55 181 37 48 233
2004 304 170 93 186 56 181 37 48 190
2005 46 170 93 65 56 181 37 48 51
2006 49 170 93 60 56 181 37 48 52
2007 40 170 93 67 56 181 37 48 47
2008 40 170 93 67 56 181 37 48 47
2009 40 170 93 67 56 181 37 48 56
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Table 5.1.1.6.5  Sample sizes by fork length (FL) inch class, e.g., size class 12 ranges all integer values of 12 inches, for sheepshead 
included in the annual age-length keys for the Atlantic coast of Florida (they came from the FIM haul seine surveys). 
 

 
 
 

Atlantic
FL (in) 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 0 1 1 0 1 1 0 2 3 3 0 0 4 0 1 3 1
7 0 0 2 3 18 12 2 20 20 21 18 7 20 12 16 20 19
8 0 1 8 1 27 24 5 15 22 37 18 12 26 17 26 27 26
9 0 3 3 4 41 26 6 19 24 46 41 13 26 23 17 33 19
10 0 0 3 3 55 39 7 29 30 28 39 34 26 29 38 35 41
11 2 1 3 6 48 42 9 29 33 37 46 58 45 42 39 56 37
12 3 2 4 6 49 43 11 35 36 41 43 44 51 40 43 38 43
13 3 1 3 14 41 38 9 50 28 29 36 46 45 35 32 36 35
14 3 0 2 7 27 26 14 19 24 31 38 28 39 25 32 22 20
15 3 0 6 8 15 9 3 20 23 24 22 29 23 18 24 21 14
16 0 1 1 8 12 5 1 4 9 15 13 17 20 13 9 8 4
17 4 0 0 2 8 1 3 2 7 8 11 15 4 8 11 9 9
18 1 0 1 0 4 1 0 0 3 1 6 4 1 7 8 3 4
19 0 0 0 4 2 0 0 1 3 3 3 2 0 2 3 3 1
20 0 0 0 0 0 0 0 0 1 0 3 1 1 2 2 1 2
21 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tatals 20 10 37 66 348 267 70 245 266 325 337 312 331 273 301 315 275
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Table 5.1.1.6.5 (con’t) Sample sizes by fork length (FL) inch class, i.e., size class 12 ranges all integer values of 12 inches, for 
sheepshead included in the annual age-length keys for the gulf coast of Florida (they came from the FIM haul seine surveys).  No 
samples were collected in 1999. 
 

 
 
 

Gulf
FL (in) 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
4 0 0 1 0 0 0 2 3 0 1 0 0 0 0 0 0
5 0 0 0 2 0 1 5 3 0 4 1 0 0 0 0 0
6 0 3 6 5 6 4 5 4 3 1 2 4 4 3 1 3
7 1 8 26 18 8 9 22 6 15 19 9 27 25 24 14 28
8 12 20 29 37 19 7 32 20 21 18 24 22 25 26 32 46
9 10 41 32 59 27 12 29 20 23 19 33 34 33 36 48 44
10 23 54 51 50 31 8 22 29 29 35 36 46 34 43 48 47
11 17 31 48 60 36 16 32 28 41 41 34 38 58 45 38 51
12 13 24 55 82 41 23 32 40 50 49 56 55 64 52 49 50
13 11 22 52 80 45 18 41 47 59 36 50 67 60 49 38 45
14 10 19 39 33 43 25 29 41 43 42 44 53 46 43 41 32
15 5 20 19 26 24 11 17 29 31 45 32 45 42 33 43 26
16 3 12 2 10 18 8 15 32 19 21 21 23 28 21 20 21
17 0 16 2 5 11 6 8 20 16 17 15 15 14 16 10 10
18 0 5 1 0 12 5 12 16 7 12 11 8 2 7 9 2
19 0 1 0 1 2 1 4 3 3 2 5 1 0 1 4 0
20 1 0 0 0 0 1 0 5 2 1 4 0 1 0 2 1
21 0 0 0 0 1 0 2 1 2 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tatals 106 276 363 468 324 155 309 348 364 363 378 438 436 399 397 406
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Table 5.1.1.6.6 Sample sizes by age group for sheepshead included in the annual age-length keys for the Atlantic coast of Florida 
(they came from the FIM haul seine surveys).. 
 

 
 
 

Atlantic
Age 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Totals

0 1 1 0 0 0 0 0 0 0 0 0 1 2 0 0 3 5 13
1 0 0 8 5 37 16 5 34 30 36 11 4 57 20 17 38 21 339
2 3 7 11 20 64 64 14 41 63 96 74 33 17 79 48 57 75 766
3 6 0 14 18 108 56 13 48 38 67 94 61 56 14 85 66 49 793
4 2 2 2 12 62 52 11 44 33 33 52 97 61 31 19 65 42 620
5 1 0 1 5 27 49 12 16 29 29 31 37 57 42 20 6 30 392
6 2 0 0 1 18 10 3 26 19 25 16 23 30 42 30 9 7 261
7 1 0 0 1 18 7 7 14 14 8 27 16 17 9 33 17 6 195
8 3 0 0 2 6 5 1 3 16 8 10 13 5 10 17 24 12 135
9 1 0 0 1 2 4 3 6 9 6 8 4 11 3 9 11 7 85

10 0 0 0 1 1 1 1 6 2 7 4 9 3 7 2 8 6 58
11 0 0 1 0 2 0 0 3 2 2 2 7 5 2 10 2 6 44
12 0 0 0 0 2 2 0 0 3 6 3 1 5 2 3 4 1 32
13 0 0 0 0 1 0 0 1 3 1 2 2 2 4 0 1 2 19
14 0 0 0 0 0 0 0 1 1 1 1 2 1 1 5 0 0 13
15 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 3
16 0 0 0 0 0 1 0 1 2 0 2 1 0 2 0 1 1 11
17 0 0 0 0 0 0 0 0 1 0 0 0 1 4 1 0 0 7
18 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 3
19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
21
22 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 3
24
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

Totals 20 10 37 66 348 267 70 245 266 325 337 312 331 273 301 315 275 3798
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Table 5.1.1.6.6 5 (con’t) Sample sizes by age group for sheepshead included in the annual age-length keys for the gulf coast of Florida 
(they came from the FIM haul seine surveys). No samples were collected in 1999. 
 

 
 

Gulf
Age 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Totals

0 0 0 1 0 2 0 1 0 1 4 1 0 0 0 1 0 11
1 7 11 34 30 22 11 55 21 18 21 21 40 38 20 33 26 408
2 21 32 101 99 46 23 82 59 66 51 38 61 110 84 64 110 1047
3 47 112 61 124 71 37 79 66 89 87 88 65 80 120 93 69 1288
4 14 74 83 73 89 28 34 115 81 88 99 96 54 67 86 83 1164
5 1 11 62 76 31 28 15 35 63 48 54 89 58 33 43 54 701
6 4 9 11 41 35 8 13 11 17 45 30 33 48 24 25 24 378
7 4 6 2 11 18 12 18 7 9 6 33 24 22 29 26 11 238
8 2 13 1 7 4 5 3 12 8 2 4 18 10 6 11 12 118
9 2 3 4 2 2 1 2 9 7 3 3 6 10 6 4 7 71

10 2 3 2 1 2 1 5 7 1 2 4 2 3 6 6 6 53
11 1 0 1 0 0 1 1 5 1 3 1 2 0 1 4 2 23
12 0 2 0 2 1 0 0 1 3 0 1 0 0 0 1 2 13
13 0 0 0 1 1 0 0 0 0 3 1 0 2 0 0 0 8
14 1 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 4
15 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 3
16 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
17
18
19
20 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
21
22
23
24
25

Totals 106 276 363 468 324 155 309 348 364 363 378 438 436 399 397 406 5530
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Table 5.1.2.1 Gear-category-specific and total commercial landings (pounds) of 
sheepshead on the Atlantic and gulf coasts of Florida during 1991-2009.  The 
‘Unknown’ category had no gear associated with the landings. There were no landings by 
gear category prior to 1991. 

 
 
 

Atlantic

Gears
Years CAST NET GIG/SPEAR GILL NET HAUL SEINE HOOK AND L TRAMMEL TRAPS TRAWL UNKNOWN Total
1991 4,079 1,189 97,357 287 21,041 28,612 154 14 245,076 397,809
1992 9,047 3,375 196,688 6,565 47,376 80,996 200 56 58,142 402,445
1993 14,107 3,386 160,068 2,450 57,251 58,757 2,331 38 10,896 309,284
1994 18,073 5,441 206,681 1,514 67,570 35,185 2,046 26 4,553 341,089
1995 41,500 10,221 79,623 1,837 112,197 6,435 1,044 21 2,393 255,271
1996 82,182 2,822 915 3 66,255 543 3 576 153,299
1997 81,915 5,155 1,259 270 69,693 451 5 1,149 159,897
1998 62,126 10,830 1,617 36 67,941 2,429 1,445 146,424
1999 53,995 9,364 951 225 59,294 10 303 7 1,899 126,048
2000 94,944 15,623 308 2,765 74,222 255 18,682 3,704 210,503
2001 63,000 16,642 107 126 56,002 208 17,647 1,674 155,405
2002 64,683 18,582 162 479 52,639 15 10,621 5 147,186
2003 64,046 13,402 118 1,369 59,036 268 1,872 140,109
2004 53,964 8,357 2,407 127 49,269 591 8,995 123,709
2005 87,883 18,353 895 3,277 50,637 203 10,903 172,150
2006 62,296 26,148 44 58 52,033 307 23,638 18 164,541
2007 68,668 16,282 1,758 292 41,727 50 31,174 85 160,036
2008 75,144 25,096 92 20,437 45,974 359 6,335 2 173,439
2009 86,150 28,831 81 2,943 43,823 87 12,413 3 174,331

Gulf 

Gears
Years CAST NET GIG/SPEAR GILL NET HAUL SEINE HOOK AND L TRAMMEL TRAPS TRAWL UNKNOWN Total
1991 8,622 1,247 210,599 4,314 7,793 20,247 1,374 5 215,738 469,939
1992 27,203 1,871 481,423 4,511 33,584 33,597 1,259 58,096 641,544
1993 19,687 3,432 481,525 2,841 21,737 27,912 1,328 21,612 580,074
1994 21,995 3,475 528,107 3,602 23,481 45,340 2,885 13,845 642,730
1995 63,530 9,786 251,586 2,144 40,123 38,779 3,065 16,498 425,511
1996 112,084 4,466 487 234 22,927 2,353 3,773 1,666 147,990
1997 117,771 2,986 494 9,538 48,357 271 3,041 2,294 184,752
1998 87,147 5,016 1,209 21,440 38,158 211 2,679 6 1,593 157,459
1999 107,736 5,402 258 28,899 29,111 23 4,336 1 2,123 177,889
2000 120,245 4,824 923 10,658 29,502 3,701 10,418 2,059 182,331
2001 128,495 5,903 149 6,844 32,246 2,724 8,899 1,839 187,099
2002 109,078 6,748 393 8,979 21,590 2,599 4,307 2 153,695
2003 132,500 5,231 130 12,442 31,207 1,638 12,387 195,535
2004 84,302 11,161 95 8,600 17,514 1,582 39,392 162,646
2005 103,338 4,143 170 17,820 13,846 660 14,397 154,373
2006 104,256 5,547 295 4,159 11,775 691 8,991 135,714
2007 83,614 3,036 2 2,717 14,473 537 8,637 113,016
2008 68,253 2,575 35 3,845 10,918 721 6,605 246 93,198
2009 81,039 3,720 3,738 22,871 15,341 93 349 12,030 118 139,298
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Table 5.1.2.2 Estimated gear-category-specific and total commercial landings (numbers) of sheepshead on the Atlantic coast of 
Florida during 1982-2009.  The ‘Other’ and ‘Unknown’ categories were estimated using the same mean number of sheepshead per 
pound and pooled under ‘Unknown’. An average ratio between FWC landings and NMFS landings in 1985 and 1986, when the two 
agencies were conducting simultaneously commercial landing surveys, was used to adjust the 1982-1985 commercial landings (gray 
color). 

 
 

Gears
Years CAST NET GIG/SPEAR GILL NET HAUL SEINE HOOK AND L TRAMMEL TRAPS TRAWL UNKNOWN Total
1982 0 0 0 0 0 0 0 0 430,484 430,484
1983 0 0 0 0 0 0 0 0 281,109 281,109
1984 0 0 0 0 0 0 0 0 276,929 276,929
1985 0 0 0 0 0 0 0 0 241,997 241,997
1986 0 0 0 0 0 0 0 0 281,074 281,074
1987 0 0 0 0 0 0 0 0 312,908 312,908
1988 0 0 0 0 0 0 0 0 288,549 288,549
1989 0 0 0 0 0 0 0 0 250,194 250,194
1990 0 0 56 0 0 0 0 0 351,348 351,405
1991 3,194 594 88,611 166 32,160 25,773 138 6 241,722 392,364
1992 7,083 1,687 179,020 3,942 72,411 72,960 112 23 56,949 394,188
1993 11,045 1,692 106,613 1,415 87,505 47,721 1,307 16 9,396 266,711
1994 14,150 2,720 197,719 875 73,580 20838 1147 11 4208 315,247
1995 32,796 5,109 74,557 1,061 122,176 4,709 585 9 2,281 243,283
1996 43,726 1,411 463 2 35,227 0 305 1 306 81,440
1997 49,365 2,664 637 162 36,609 0 253 2 649 90,341
1998 33,227 4,490 818 22 31,634 0 1,362 0 713 72,266
1999 26,732 3,603 481 115 21,801 7 170 3 809 53,723
2000 49,552 8,541 156 1,290 27,930 0 143 7,649 1,706 96,967
2001 29,976 5,198 54 50 21,316 0 117 7,225 696 64,633
2002 26,184 6,475 82 191 26,575 0 8 4,349 2 63,865
2003 27,986 5,423 60 524 22,337 0 150 766 0 57,246
2004 25,003 5,025 1,217 49 23,090 0 331 3,683 0 58,398
2005 55,894 11,035 453 1,360 20,691 0 114 4,464 0 94,010
2006 60,602 22,296 22 24 21,261 0 172 9,678 12 114,068
2007 61,723 14,278 889 121 14,118 0 28 12,764 55 103,976
2008 57,482 24,109 47 8,479 19,959 0 201 2,594 1 112,872
2009 92,044 25,975 41 1,221 17,907 0 49 5,082 2 142,320
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Table 5.1.2.2 (con’t).  Estimated gear-category-specific and total commercial landings (numbers) of sheepshead on the gulf coast of 
Florida during 1982-2009.  The ‘Other’ and ‘Unknown’ categories were estimated using the same mean number of sheepshead per 
pound and pooled under ‘Unknown’. An average ratio between FWC landings and NMFS landings in 1985 and 1986, when the two 
agencies were conducting simultaneously commercial landing surveys, was used to adjust the 1982-1985 commercial landings (gray 
color). 

 
 

Gears
Years CAST NET GIG/SPEAR GILL NET HAUL SEINE HOOK AND L TRAMMEL TRAPS TRAWL UNKNOWN Total
1982 0 0 0 0 0 0 0 0 272,403 272,403
1983 0 0 0 0 0 0 0 0 342,453 342,453
1984 0 0 0 0 0 0 0 0 269,757 269,757
1985 0 0 0 0 0 0 0 0 215,186 215,186
1986 0 0 0 0 0 0 0 0 257,442 257,442
1987 0 0 0 0 0 0 0 0 294,173 294,173
1988 0 0 0 0 0 0 0 0 336,503 336,503
1989 0 0 0 0 0 0 0 0 345,380 345,380
1990 0 0 111 0 0 0 0 0 365,882 365,994
1991 6,557 291 195,449 1,593 2,216 16,438 518 2 189,311 412,374
1992 20,687 437 462,874 1,666 9,550 27,277 474 0 52,073 575,037
1993 14,971 801 396,570 1,049 6,181 22,661 500 0 17,133 459,867
1994 16,726 811 294,578 1,330 6,677 36,810 1,087 0 7,882 365,902
1995 48,311 2,285 139,264 792 11,409 31,484 1,155 0 9,467 244,167
1996 85,234 1,043 229 86 6,520 1,910 1,422 0 1,098 97,542
1997 51,532 697 232 3,522 13,617 220 1,146 0 892 71,858
1998 25,612 1,448 569 7,642 11,243 171 1,010 2 487 48,185
1999 40,750 1,560 121 11,031 8,578 19 1,634 0 769 64,462
2000 50,714 1,393 434 4,152 8,693 0 1,395 4,265 811 71,857
2001 50,054 2,082 70 2,755 9,501 0 1,027 3,644 686 69,819
2002 35,584 2,183 185 3,757 6,362 0 979 1,763 1 50,814
2003 45,676 1,528 61 5,769 9,285 0 617 5,072 0 68,009
2004 29,061 3,261 45 4,107 4,643 0 596 16,129 0 57,841
2005 60,353 1,210 80 8,511 3,670 0 249 5,895 0 79,968
2006 43,998 1,621 139 1,986 3,121 0 260 3,681 0 54,807
2007 29,359 887 1 1,298 3,836 0 202 3,536 0 39,120
2008 23,966 752 16 1,836 2,894 0 272 2,704 86 32,527
2009 28,455 1,087 1,759 10,923 4,066 76 131 4,926 44 51,467



 

________________________________________________________________________________________________________________________________ 
2011 Sheepshead Assessment                                                                                                                                       FWC Fish and Wildlife Research Institute  59 

Table 5.1.2.3 Estimated fork-length (inches) frequencies of the annual commercial landings made on the Atlantic coast of Florida 
during 1990-2009. Earlier length-frequencies are not shown due to space constraints but are available upon request. 

 
 

Atlantic
FL (in) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 273 296 271 135 171 422 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 6,416 6,754 5,901 3,991 2,625 2,139 152 0 0 0 0 0 0 0 0 0 0 0 0 0
7 48,853 57,584 59,856 46,705 49,313 37,037 1,667 0 0 0 685 453 272 48 230 279 605 798 162 318
8 73,670 84,962 87,304 68,839 77,700 57,363 2,060 513 602 188 1,932 1,058 634 112 537 651 1,411 1,862 378 741
9 65,415 70,892 67,413 44,284 47,543 35,092 3,048 3,206 1,979 545 1,429 739 0 231 0 0 0 0 0 0
10 56,223 61,433 60,562 31,654 45,764 31,667 9,925 12,820 6,455 4,369 4,579 3,945 933 625 618 21 478 3,345 2,420 11,470
11 40,631 44,940 46,659 23,586 29,918 18,246 18,572 23,444 16,780 8,595 17,728 9,453 5,538 4,938 8,877 3,918 14,079 10,289 12,909 37,674
12 23,193 23,986 22,519 15,310 22,913 14,805 17,160 19,785 20,580 12,149 25,179 14,097 16,475 15,746 14,737 27,673 28,694 24,901 24,220 30,834
13 15,675 18,107 20,072 11,779 19,680 20,663 15,203 17,187 12,315 11,344 17,103 12,775 15,896 11,236 13,488 21,475 25,704 22,604 18,040 20,389
14 12,527 12,733 11,083 7,915 11,136 13,364 6,534 5,759 5,521 7,039 12,764 7,504 10,957 10,472 7,721 15,326 19,211 15,122 15,883 15,794
15 5,302 5,609 5,296 3,391 5,501 8,267 4,856 5,337 3,584 4,512 6,176 2,840 6,062 4,342 5,773 7,999 11,164 9,959 18,922 13,845
16 2,178 3,124 4,189 4,511 2,066 3,263 1,646 1,732 3,280 2,458 2,305 4,433 2,209 4,789 3,298 7,746 3,387 5,555 10,673 3,527
17 680 921 1,287 1,729 740 238 583 449 722 1,544 1,654 1,094 1,521 2,783 592 5,486 2,852 2,054 4,810 4,684
18 273 298 276 452 174 533 33 108 66 752 2,658 3,578 1,285 1,184 1,455 1,442 2,767 4,026 2,540 1,512
19 96 723 1,499 1,802 2 74 0 0 172 183 1,512 1,815 1,270 505 686 1,215 2,386 2,129 1,647 1,002
20 0 1 2 315 1 37 0 0 209 45 1,032 848 813 237 384 779 1,330 1,330 270 529
21 0 0 0 0 0 72 0 0 0 0 232 0 0 0 0 0 0 0 0 0
22 0 0 0 313 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tatals 351,405 392,364 394,188 266,711 315,247 243,283 81,440 90,341 72,266 53,723 96,967 64,633 63,865 57,246 58,398 94,010 114,068 103,976 112,872 142,320
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Table 5.1.2.3 (con’t)  Estimated fork-length (inches) frequencies of the annual commercial landings made on the gulf coast of Florida 
during 1990-2004. Earlier length-frequencies are not shown due to space constraints but are available upon request. 

 

Gulf
FL (in) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 2,193 0 0 365 0 0 0 0 0 0 0 0 0 0 0 0
5 1,421 1,590 649 204 3,937 680 1,165 0 0 0 0 0 0 0 0 0 0 0 0 0
6 29,197 31,826 11,536 3,607 20,678 2,628 1,312 43 37 45 38 28 26 17 16 7 7 5 7 8
7 70,553 79,456 76,997 51,097 34,303 18,221 16,124 87 71 49 306 257 137 334 1,024 375 237 226 177 330
8 66,921 73,118 110,922 75,993 39,979 7,519 4,630 26 21 2 626 534 257 740 2,352 860 537 516 395 728
9 43,313 47,308 90,752 75,919 64,517 18,520 6,972 42 285 769 1,068 28 39 54 138 1,398 973 88 70 105
10 31,065 35,787 80,541 95,806 59,007 46,151 14,365 588 816 3,092 3,415 1,094 202 324 304 78 82 68 60 151
11 34,719 40,396 60,972 65,352 35,608 61,873 20,156 8,886 3,972 8,463 10,868 8,092 6,181 9,367 6,661 6,473 2,607 1,516 1,222 2,030
12 27,344 31,229 26,464 32,563 31,236 32,770 8,040 9,109 7,162 11,498 13,346 11,937 9,618 12,927 8,984 15,410 9,009 2,351 1,996 3,932
13 28,891 33,372 30,507 25,017 23,611 19,103 8,504 11,804 10,339 9,471 9,402 14,242 12,851 15,468 10,381 16,948 12,131 5,467 4,747 9,218
14 16,611 19,195 47,432 14,294 22,399 17,096 4,279 11,995 8,141 9,561 10,461 15,792 9,285 10,916 8,315 17,190 13,151 6,407 5,428 9,272
15 8,027 9,732 26,114 11,956 13,974 9,534 8,608 11,172 5,642 8,184 10,105 5,860 6,334 7,620 5,639 8,331 7,379 1,697 1,492 3,309
16 5,706 6,495 6,476 7,106 7,094 2,037 2,669 9,483 4,713 4,504 4,821 5,512 1,973 2,163 2,527 5,524 1,065 9,831 8,061 10,307
17 1,479 1,845 4,909 447 3,702 3,812 243 4,877 3,023 1,404 1,362 2,059 1,241 3,072 2,288 3,887 2,662 4,402 3,616 4,924
18 742 962 675 338 3,421 754 257 1,857 1,391 1,995 3,298 2,376 1,436 3,007 4,403 1,665 3,725 3,918 3,158 4,167
19 3 36 51 94 168 3,252 122 1,078 1,699 1,159 1,563 1,448 909 1,316 3,021 1,148 796 2,203 1,769 2,410
20 2 21 31 56 57 163 73 428 610 629 1,162 549 314 685 1,738 636 412 384 296 533
21 1 7 10 19 19 54 24 16 263 18 16 0 11 0 50 39 34 41 31 44
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 362 0 12 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 362 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 723 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 1,447 0 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 723 0 0 0 0 0 0 0 0 0 0

Tatals 365,994 412,374 575,037 459,867 365,902 244,167 97,542 71,858 48,185 64,462 71,857 69,819 50,814 68,009 57,841 79,968 54,807 39,120 32,527 51,467
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Table 5.1.4.1  The number of saltwater products license holders (SPLs) who reported annual commercial landings of 1-99 pounds, 
100-999 pounds, 1,000-2,499 pounds, or 2,500 pounds or more of sheepshead on the Atlantic coast of Florida during 1986-2010.  The 
aggregate number of fishing trips taken by these license holders where sheepshead were caught and landed and their aggregate annual 
landings of sheepshead are also given.  The SPL counts in 1986 were incomplete and the 2010 data are preliminary. 
 

 

1-99 lbs 100-999 lbs 1,000-2,499 lbs >= 2,500 lbs Totals
SPLs Trips Landings SPLs Trips Landings SPLs Trips Landings SPLs Trips Landings SPLs Trips Landings

1986 235 506 5,743 61 514 16,692 8 137 11,982 4 5,857 250,557 308 7,014 284,974
1987 565 1,338 14,097 211 2,936 73,912 47 1,644 67,543 27 1,798 161,698 850 7,716 317,250
1988 619 1,554 16,907 248 3,772 83,952 35 1,341 60,880 15 1,195 130,814 917 7,862 292,553
1989 693 1,807 17,483 281 3,674 90,960 37 1,312 57,722 16 1,237 87,501 1,027 8,030 253,666
1990 693 1,936 18,785 311 3,692 94,703 56 2,163 85,606 23 1,338 157,192 1,083 9,129 356,286
1991 672 1,986 18,861 301 4,119 97,091 57 2,239 84,340 35 1,785 197,517 1,065 10,129 397,809
1992 617 1,893 16,575 280 3,882 95,002 59 2,172 90,454 39 2,520 200,414 995 10,467 402,445
1993 647 2,030 18,566 285 4,090 96,746 46 1,633 72,335 25 1,706 121,637 1,003 9,459 309,284
1994 679 2,212 19,001 301 4,361 95,807 49 1,622 79,596 29 1,678 146,685 1,058 9,873 341,089
1995 637 1,856 16,107 285 3,711 99,004 41 1,439 66,230 15 640 73,930 978 7,646 255,271
1996 439 1,227 11,224 172 2,604 54,211 15 642 22,498 13 979 65,366 639 5,452 153,299
1997 447 1,103 11,529 158 2,302 53,330 26 1,005 38,489 14 906 56,549 645 5,316 159,897
1998 382 1,038 9,604 169 2,267 53,224 31 1,425 47,465 9 483 36,131 591 5,213 146,424
1999 369 1,038 10,358 163 2,525 55,445 24 1,058 34,565 7 359 25,680 563 4,980 126,048
2000 372 1,100 9,482 142 2,005 48,808 29 917 44,397 22 979 107,816 565 5,001 210,503
2001 341 888 7,292 135 1,993 44,737 32 1,162 45,080 11 655 58,296 519 4,698 155,405
2002 350 1,087 9,827 139 2,146 52,932 28 972 41,081 10 547 43,347 527 4,752 147,186
2003 350 1,182 8,904 140 2,260 49,955 35 1,359 55,951 7 334 25,299 532 5,135 140,109
2004 343 1,136 8,583 128 2,138 44,764 24 921 38,377 6 323 31,985 501 4,518 123,709
2005 327 1,078 8,114 124 1,778 42,679 28 1,063 46,140 10 527 75,217 489 4,446 172,150
2006 359 1,325 9,167 112 1,911 36,061 32 999 52,382 13 442 66,932 516 4,677 164,541
2007 320 1,146 8,107 131 1,905 40,581 26 994 39,388 14 713 71,961 491 4,758 160,036
2008 369 1,216 8,175 132 2,586 43,806 20 608 27,826 18 1,121 93,632 539 5,531 173,439
2009 352 1,305 9,225 133 2,186 44,581 26 1,047 43,442 14 678 77,083 525 5,216 174,331
2010 369 1,191 8,742 124 1,692 42,441 22 772 34,147 12 604 59,681 527 4,259 145,011
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Table 5.1.4.1 (con’t)  The number of saltwater products license holders who reported annual commercial landings of 1-99 pounds, 
100-999 pounds, 1,000-2,499 pounds, or 2,500 pounds or more of sheepshead on the gulf coast of Florida during 1986-2010.  The 
aggregate number of fishing trips taken by these license holders where sheepshead were caught and landed and their aggregate annual 
landings of sheepshead are also given.  The SPL counts in 1986 were incomplete and the 2010 data are preliminary. 
 

 
 

1-99 lbs 100-999 lbs 1,000-2,499 lbs >= 2,500 lbs Totals
SPLs Trips Landings SPLs Trips Landings SPLs Trips Landings SPLs Trips Landings SPLs Trips Landings

1986 538 1,747 13,811 105 1,370 25,709 4 204 6,378 1 14,100 247,481 648 17,421 293,379
1987 959 2,714 23,728 430 8,852 142,824 63 4,775 96,576 15 1,815 72,109 1,467 18,156 335,237
1988 1,206 3,532 30,408 502 10,432 163,009 61 3,998 91,822 20 2,082 98,238 1,789 20,044 383,477
1989 1,429 4,137 37,847 609 12,085 197,192 71 3,883 108,517 12 1,244 50,037 2,121 21,349 393,593
1990 1,229 4,106 33,586 630 12,944 206,791 71 4,240 108,063 17 1,434 68,641 1,947 22,724 417,081
1991 1,096 3,194 29,388 615 12,607 209,479 98 5,543 146,970 23 2,069 84,102 1,832 23,413 469,939
1992 926 2,930 26,975 586 11,056 212,998 136 6,959 212,777 46 4,015 188,794 1,694 24,960 641,544
1993 912 2,863 24,734 594 12,937 208,601 116 6,269 176,371 42 3,296 170,368 1,664 25,365 580,074
1994 900 2,493 27,028 615 11,358 222,331 128 6,403 208,009 48 3,113 185,362 1,691 23,367 642,730
1995 802 2,213 22,406 520 6,642 166,813 85 2,418 126,833 27 991 109,459 1,434 12,264 425,511
1996 627 1,812 16,882 240 3,683 77,658 28 978 38,591 4 263 14,859 899 6,736 147,990
1997 642 1,834 17,797 258 4,315 74,571 33 1,143 51,124 12 700 41,260 945 7,992 184,752
1998 469 1,563 12,357 237 4,581 72,270 23 1,348 35,753 10 538 37,079 739 8,030 157,459
1999 516 1,458 14,817 260 4,509 79,604 35 1,564 50,930 8 594 32,538 819 8,125 177,889
2000 506 1,488 14,782 240 3,996 78,392 37 1,783 59,484 9 308 29,673 792 7,575 182,331
2001 444 1,079 11,959 239 3,572 79,672 28 1,061 45,025 16 1,244 50,442 727 6,956 187,099
2002 436 1,162 11,965 215 3,157 66,005 27 1,130 39,743 9 631 35,982 687 6,080 153,695
2003 376 1,111 10,191 205 2,811 68,383 36 973 54,299 13 1,005 62,663 630 5,900 195,535
2004 410 1,232 11,598 186 2,764 62,039 26 923 40,377 12 897 48,632 634 5,816 162,646
2005 323 848 8,620 173 2,779 55,308 29 947 41,360 11 531 49,085 536 5,105 154,373
2006 311 964 8,199 183 2,561 60,387 21 791 34,504 8 331 32,625 523 4,647 135,714
2007 319 890 7,819 132 1,832 42,325 22 860 29,403 9 301 33,468 482 3,883 113,016
2008 345 1,001 8,457 138 2,255 42,914 17 957 24,975 4 167 16,852 504 4,380 93,198
2009 363 1,127 8,818 152 1,967 49,964 30 1,353 46,508 8 246 34,008 553 4,693 139,298
2010 348 956 9,777 168 1,954 56,894 35 1,400 54,805 19 781 70,393 570 5,091 191,869
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Table 5.1.4.2  Estimated standardized landings (pounds) of sheepshead per trip for the commercial fishery on the Atlantic coast of 
Florida during 1986-2010.  The results of a Monte Carlo process followed to estimate the distribution of the landings rate are 
summarized with the distribution’s mean, median, 2.5-, 25-, 75-, and 97.5- percentiles.  The number of trips during 1986-2009 
indicates those with complete data that are used in the standardization analysis. The catch rates in 2010 are based on preliminary 
landings and trips and are not used in the assessment. 
 

 
 

Trips Mean 2.5th 25th Median 75th 97.5th
1986 7,011 12.15 10.91 11.69 12.11 12.58 13.63
1987 7,716 13.17 11.70 12.67 13.16 13.66 14.79
1988 7,862 12.29 11.00 11.80 12.25 12.80 13.76
1989 8,028 12.10 10.87 11.61 12.08 12.54 13.63
1990 9,126 12.35 10.92 11.84 12.33 12.84 13.82
1991 10,128 12.76 11.44 12.25 12.71 13.22 14.31
1992 10,464 12.81 11.48 12.34 12.83 13.29 14.14
1993 9,458 11.22 10.12 10.81 11.17 11.66 12.54
1994 9,871 11.31 10.14 10.89 11.32 11.74 12.46
1995 7,645 12.55 11.28 12.06 12.54 12.99 13.84
1996 5,452 13.52 12.05 13.04 13.48 13.96 15.13
1997 5,315 15.51 13.93 14.90 15.45 16.02 17.27
1998 5,211 13.57 12.16 13.01 13.57 14.13 15.15
1999 4,980 12.35 11.02 11.90 12.38 12.80 13.66
2000 4,999 15.86 14.34 15.21 15.85 16.39 17.66
2001 4,698 15.27 13.54 14.72 15.23 15.79 17.08
2002 4,749 14.51 12.97 13.90 14.47 15.09 16.29
2003 5,134 12.65 11.26 12.12 12.65 13.19 14.04
2004 4,516 12.48 11.04 12.01 12.42 12.99 13.97
2005 4,446 14.24 12.78 13.70 14.26 14.77 15.89
2006 4,677 12.38 11.10 11.90 12.29 12.82 13.87
2007 4,757 12.99 11.72 12.53 12.97 13.39 14.42
2008 5,530 11.89 10.59 11.46 11.85 12.33 13.25
2009 5,216 12.05 10.85 11.58 12.02 12.49 13.49
2010 4,256 11.70 10.51 11.27 11.68 12.08 13.08
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Table. 5.1.4.2 (con’t)  Estimated standardized landings (pounds) of sheepshead per trip for the commercial fishery on the gulf coast of 
Florida during 1986-2010.  The results of a Monte Carlo process followed to estimate the distribution of the landings rate are 
summarized with the distribution’s mean, median, 2.5-, 25-, 75-, and 97.5- percentiles.  The number of trips during 1986-2009 
indicates those with complete data that are used in the standardization analysis. The catch rates in 2010 are based on preliminary 
landings and trips and are not used in the assessment. 
 

 

Trips Mean 2.5th 25th Median 75th 97.5th
1986 17,409 7.60 7.17 7.45 7.60 7.74 8.07
1987 18,154 8.70 8.22 8.53 8.69 8.88 9.17
1988 20,042 8.03 7.57 7.88 8.02 8.19 8.44
1989 21,342 8.12 7.67 7.94 8.11 8.29 8.58
1990 22,716 8.29 7.82 8.15 8.28 8.46 8.77
1991 23,401 8.85 8.34 8.69 8.85 9.02 9.34
1992 24,953 10.12 9.58 9.94 10.12 10.32 10.65
1993 25,365 9.54 9.04 9.36 9.55 9.73 10.07
1994 23,361 10.65 10.12 10.44 10.65 10.85 11.21
1995 12,261 10.26 9.63 10.06 10.26 10.46 10.88
1996 6,736 9.50 8.91 9.32 9.48 9.68 10.10
1997 7,990 9.42 8.82 9.23 9.41 9.62 10.00
1998 8,028 8.59 8.12 8.43 8.59 8.75 9.08
1999 8,123 8.99 8.47 8.79 8.97 9.17 9.54
2000 7,575 9.64 9.09 9.45 9.64 9.83 10.18
2001 6,956 10.23 9.65 10.02 10.21 10.45 10.86
2002 6,079 9.97 9.42 9.74 9.97 10.19 10.57
2003 5,899 11.45 10.86 11.21 11.45 11.67 12.16
2004 5,816 10.60 9.98 10.36 10.59 10.83 11.16
2005 5,104 9.80 9.23 9.58 9.80 10.00 10.41
2006 4,645 9.17 8.57 8.97 9.18 9.37 9.73
2007 3,881 9.47 8.87 9.26 9.47 9.67 10.10
2008 4,378 8.12 7.64 7.94 8.10 8.28 8.68
2009 4,693 8.55 8.01 8.36 8.56 8.74 9.06
2010 5,082 10.29 9.71 10.08 10.27 10.49 10.97
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Table 5.1.5.1 Estimated age structure of the commercial landings of sheepshead made along Florida’s Atlantic coast during 1982-
2009.  Numbers under each age are the proportions of each year’s total landings, by number, in that age group. Note a constant age 
structure during 1982-1990 caused by both a constant length structure (unknown gear category) and an average age-length key. 

 

Age
Years 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+ Landings
1982 0.0008 0.2009 0.3445 0.2090 0.1219 0.0656 0.0218 0.0155 0.0082 0.0057 0.0014 0.0012 0.0022 0.0005 0.0009 430,484
1983 0.0008 0.2009 0.3445 0.2090 0.1219 0.0656 0.0218 0.0155 0.0082 0.0057 0.0014 0.0012 0.0022 0.0005 0.0009 281,109
1984 0.0008 0.2009 0.3445 0.2090 0.1219 0.0656 0.0218 0.0155 0.0082 0.0057 0.0014 0.0012 0.0022 0.0005 0.0009 276,929
1985 0.0008 0.2009 0.3445 0.2090 0.1219 0.0656 0.0218 0.0155 0.0082 0.0057 0.0014 0.0012 0.0022 0.0005 0.0009 241,997
1986 0.0008 0.2009 0.3445 0.2090 0.1219 0.0656 0.0218 0.0155 0.0082 0.0057 0.0014 0.0012 0.0022 0.0005 0.0009 281,074
1987 0.0008 0.2009 0.3445 0.2090 0.1219 0.0656 0.0218 0.0155 0.0082 0.0057 0.0014 0.0012 0.0022 0.0005 0.0009 312,908
1988 0.0008 0.2009 0.3445 0.2090 0.1219 0.0656 0.0218 0.0155 0.0082 0.0057 0.0014 0.0012 0.0022 0.0005 0.0009 288,549
1989 0.0008 0.2009 0.3445 0.2090 0.1219 0.0656 0.0218 0.0155 0.0082 0.0057 0.0014 0.0012 0.0022 0.0005 0.0009 250,194
1990 0.0008 0.2009 0.3445 0.2090 0.1219 0.0656 0.0218 0.0155 0.0082 0.0057 0.0014 0.0012 0.0022 0.0005 0.0009 351,405
1991 0.0008 0.2056 0.3472 0.2050 0.1198 0.0651 0.0213 0.0154 0.0078 0.0055 0.0014 0.0012 0.0023 0.0006 0.0011 392,364
1992 0.0007 0.2068 0.3464 0.2028 0.1198 0.0662 0.0214 0.0159 0.0076 0.0053 0.0014 0.0012 0.0024 0.0006 0.0014 394,188
1993 0.0005 0.2294 0.3596 0.1796 0.1109 0.0629 0.0190 0.0157 0.0070 0.0049 0.0028 0.0011 0.0033 0.0011 0.0022 266,711
1994 0.0005 0.2099 0.3470 0.1978 0.1173 0.0655 0.0235 0.0171 0.0090 0.0055 0.0015 0.0015 0.0022 0.0008 0.0010 315,247
1995 0.0017 0.2023 0.3266 0.1968 0.1213 0.0743 0.0277 0.0211 0.0115 0.0067 0.0017 0.0017 0.0033 0.0011 0.0021 243,283
1996 0.0000 0.0333 0.1519 0.2938 0.2197 0.1383 0.0580 0.0471 0.0257 0.0123 0.0039 0.0044 0.0060 0.0023 0.0033 81,440
1997 0.0000 0.0161 0.1380 0.3659 0.2208 0.0799 0.0704 0.0573 0.0249 0.0080 0.0024 0.0091 0.0027 0.0046 0.0000 90,341
1998 0.0000 0.0107 0.1359 0.2383 0.2416 0.2168 0.0474 0.0358 0.0240 0.0183 0.0069 0.0000 0.0158 0.0013 0.0073 72,266
1999 0.0000 0.0021 0.1158 0.1768 0.2335 0.1830 0.0436 0.1368 0.0113 0.0797 0.0129 0.0004 0.0016 0.0004 0.0022 53,723
2000 0.0000 0.0243 0.0867 0.2207 0.2555 0.0814 0.1336 0.0576 0.0186 0.0387 0.0359 0.0138 0.0027 0.0121 0.0186 96,967
2001 0.0000 0.0269 0.1287 0.1591 0.1498 0.1392 0.0940 0.0721 0.0860 0.0380 0.0090 0.0067 0.0309 0.0174 0.0422 64,633
2002 0.0000 0.0090 0.1192 0.2440 0.1804 0.1305 0.1270 0.0362 0.0300 0.0266 0.0512 0.0093 0.0227 0.0096 0.0042 63,865
2003 0.0000 0.0007 0.0565 0.2290 0.2256 0.1367 0.0814 0.1281 0.0502 0.0357 0.0191 0.0079 0.0127 0.0062 0.0103 57,246
2004 0.0008 0.0019 0.0663 0.1853 0.3215 0.1434 0.0774 0.0611 0.0506 0.0107 0.0295 0.0223 0.0034 0.0067 0.0190 58,398
2005 0.0004 0.0154 0.0032 0.1499 0.2191 0.2061 0.1344 0.0712 0.0188 0.0665 0.0150 0.0316 0.0300 0.0190 0.0194 94,010
2006 0.0000 0.0095 0.1277 0.0470 0.1502 0.2101 0.2250 0.0475 0.0460 0.0195 0.0387 0.0099 0.0099 0.0208 0.0383 114,068
2007 0.0000 0.0113 0.0727 0.2184 0.0843 0.0936 0.1342 0.1639 0.0718 0.0482 0.0132 0.0415 0.0106 0.0000 0.0362 103,976
2008 0.0002 0.0192 0.0618 0.1758 0.2808 0.0267 0.0522 0.1045 0.1291 0.0537 0.0488 0.0065 0.0169 0.0044 0.0192 112,872
2009 0.0006 0.0061 0.1837 0.1863 0.2111 0.1630 0.0340 0.0289 0.0568 0.0289 0.0291 0.0303 0.0062 0.0099 0.0252 142,320
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Table 5.1.5.1 (con’t) Estimated age structure of the commercial landings of sheepshead made along Florida’s gulf coast during 1982-
2009.  Numbers under each age are the proportion of each year’s total landings, by number, in that age group. Note a constant age 
structure during 1982-1990 caused by both a constant length structure (unknown gear category) and an average age-length key. 

 
 

Age
Years 0 1 2 3 4 5 6 7 8 9 10 11+ Landings
1982 0.0039 0.2192 0.3021 0.2551 0.1259 0.0387 0.0166 0.0122 0.0091 0.0080 0.0070 0.0023 272,403
1983 0.0039 0.2192 0.3021 0.2551 0.1259 0.0387 0.0166 0.0122 0.0091 0.0080 0.0070 0.0023 342,453
1984 0.0039 0.2192 0.3021 0.2551 0.1259 0.0387 0.0166 0.0122 0.0091 0.0080 0.0070 0.0023 269,757
1985 0.0039 0.2192 0.3021 0.2551 0.1259 0.0387 0.0166 0.0122 0.0091 0.0080 0.0070 0.0023 215,186
1986 0.0039 0.2192 0.3021 0.2551 0.1259 0.0387 0.0166 0.0122 0.0091 0.0080 0.0070 0.0023 257,442
1987 0.0039 0.2192 0.3021 0.2551 0.1259 0.0387 0.0166 0.0122 0.0091 0.0080 0.0070 0.0023 294,173
1988 0.0039 0.2192 0.3021 0.2551 0.1259 0.0387 0.0166 0.0122 0.0091 0.0080 0.0070 0.0023 336,503
1989 0.0039 0.2192 0.3021 0.2551 0.1259 0.0387 0.0166 0.0122 0.0091 0.0080 0.0070 0.0023 345,380
1990 0.0039 0.2192 0.3021 0.2551 0.1259 0.0387 0.0166 0.0122 0.0091 0.0080 0.0070 0.0023 365,994
1991 0.0039 0.2147 0.2989 0.2566 0.1287 0.0400 0.0171 0.0126 0.0094 0.0084 0.0072 0.0025 412,374
1992 0.0011 0.1492 0.3054 0.2910 0.1402 0.0452 0.0209 0.0162 0.0099 0.0086 0.0082 0.0041 575,037
1993 0.0004 0.1063 0.3435 0.4053 0.0712 0.0057 0.0169 0.0148 0.0087 0.0108 0.0107 0.0055 459,867
1994 0.0168 0.1378 0.1453 0.3918 0.2188 0.0267 0.0175 0.0130 0.0235 0.0019 0.0032 0.0038 365,902
1995 0.0028 0.0715 0.3071 0.1941 0.2161 0.1391 0.0236 0.0133 0.0041 0.0154 0.0077 0.0053 244,167
1996 0.0000 0.1354 0.2395 0.2449 0.1218 0.1287 0.0803 0.0186 0.0129 0.0052 0.0037 0.0090 97,542
1997 0.0053 0.0049 0.0358 0.1723 0.3585 0.1427 0.1628 0.0696 0.0218 0.0109 0.0053 0.0101 71,858
1998 0.0000 0.0017 0.0242 0.2248 0.2275 0.2419 0.0777 0.1023 0.0611 0.0111 0.0143 0.0133 48,185
1999 0.0000 0.0192 0.1141 0.2812 0.1809 0.1401 0.0641 0.0853 0.0319 0.0127 0.0176 0.0530 64,462
2000 0.0002 0.0457 0.1981 0.3234 0.1455 0.0681 0.0714 0.0732 0.0206 0.0167 0.0237 0.0132 71,857
2001 0.0000 0.0043 0.1040 0.2117 0.4154 0.1178 0.0304 0.0146 0.0286 0.0244 0.0272 0.0216 69,819
2002 0.0002 0.0053 0.0607 0.3002 0.2667 0.2144 0.0562 0.0319 0.0260 0.0242 0.0020 0.0121 50,814
2003 0.0000 0.0065 0.0647 0.2609 0.3032 0.1454 0.1439 0.0223 0.0054 0.0087 0.0197 0.0192 68,009
2004 0.0001 0.0255 0.0479 0.1902 0.2636 0.1763 0.0959 0.1220 0.0206 0.0213 0.0156 0.0211 57,841
2005 0.0000 0.0254 0.0372 0.1424 0.2607 0.2671 0.0981 0.0606 0.0730 0.0221 0.0034 0.0100 79,968
2006 0.0000 0.0122 0.1049 0.1510 0.1796 0.1774 0.1971 0.0793 0.0231 0.0633 0.0070 0.0049 54,807
2007 0.0000 0.0056 0.0492 0.1364 0.1905 0.1179 0.1307 0.2145 0.0343 0.0349 0.0425 0.0437 39,120
2008 0.0000 0.0112 0.0192 0.1038 0.2125 0.1812 0.1046 0.1719 0.0716 0.0390 0.0449 0.0400 32,527
2009 0.0000 0.0056 0.0430 0.0774 0.2090 0.1666 0.1185 0.1110 0.1146 0.0764 0.0450 0.0328 51,467
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Table 5.2.1.2.1 Number of trips, total and those directed at sheepshead, where anglers 
were interviewed by creel clerks on the Atlantic and gulf coasts of Florida during 1982-
2009.  The proportion of the number of directed trips to the number of total trips 
interviewed (Dir/Total) and the numbers of sheepshead measured for fork length (FLs) 
are also given for each year. 
 

 
 

Atlantic Creel Survey Gulf Creel Survey
Trips Directed Dir/total No.FLs Trips Directed Dir/Total No.FLs

1982 1,559 92 0.059 321 4,131 84 0.020 157
1983 1,126 54 0.048 120 1,854 65 0.035 140
1984 1,774 123 0.069 389 1,919 87 0.045 151
1985 1,404 33 0.024 99 2,103 61 0.029 101
1986 4,463 192 0.043 233 9,864 202 0.020 82
1987 5,027 189 0.038 263 9,815 178 0.018 131
1988 5,683 169 0.030 126 17,433 431 0.025 320
1989 4,108 136 0.033 130 11,079 304 0.027 210
1990 4,197 160 0.038 138 9,178 214 0.023 187
1991 5,168 218 0.042 153 9,218 221 0.024 297
1992 9,708 376 0.039 343 25,048 874 0.035 962
1993 13,812 433 0.031 317 27,461 837 0.030 943
1994 12,985 420 0.032 460 30,947 597 0.019 447
1995 12,378 292 0.024 266 27,275 690 0.025 667
1996 10,004 228 0.023 241 28,080 634 0.023 466
1997 10,955 187 0.017 220 29,251 526 0.018 374
1998 12,232 283 0.023 218 35,417 649 0.018 587
1999 17,864 529 0.030 471 53,276 1135 0.021 964
2000 16,369 360 0.022 255 44,347 711 0.016 529
2001 18,452 543 0.029 382 44,454 746 0.017 412
2002 18,919 376 0.020 190 49,495 839 0.017 523
2003 16,387 367 0.022 223 51,946 937 0.018 565
2004 14,190 243 0.017 141 54,965 1000 0.018 629
2005 16,534 347 0.021 180 48,247 948 0.020 605
2006 18,676 322 0.017 174 41,210 792 0.019 547
2007 17,042 266 0.016 198 44,687 742 0.017 573
2008 14,921 339 0.023 223 45,517 700 0.015 472
2009 14,852 297 0.020 225 45,239 866 0.019 724

82-09 average 10,742 271 239 28,695 574 456
98-09 average 16,370 356 240 46,567 839 594
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Table 5.2.2.1  Estimated numbers of sheepshead landed (MRFSS Type A+B1) and released alive (MRFSS Type B2) for each two-
month period and for each year on the Atlantic coast of Florida during 1982-2010.  The proportion of the total catch that was released 
alive is also given. The 2010 estimates are preliminary and not used in the assessment. 
 

 
 

Landings Reliesed alive
Jan-Feb Mar-Apr May-Jun Jul-Aug Sep-Oct Nov-Dec Total Jan-Feb Mar-Apr May-Jun Jul-Aug Sep-Oct Nov-Dec Total Total Catch Prop reliesed

1982 213,297 77,707 262,598 134,574 45,241 127,511 860,928 46,685 0 48,388 10,219 3,652 11,016 119,960 980,888 0.1223
1983 224,536 71,789 65,558 47,442 46,860 43,520 499,705 0 0 1,679 13,589 2,411 0 17,679 517,384 0.0342
1984 296,710 330,587 176,309 71,699 121,519 33,952 1,030,776 4,084 2,441 6,743 0 0 657 13,925 1,044,701 0.0133
1985 83,473 33,160 29,211 97,236 61,926 37,474 342,480 13,333 7,625 0 5,816 9,171 17,739 53,684 396,164 0.1355
1986 103,485 47,669 112,005 47,995 261,952 134,113 707,219 8,482 10,928 12,426 7,365 0 0 39,201 746,420 0.0525
1987 117,479 120,895 109,531 78,771 33,802 640,894 1,101,372 1,940 6,693 11,775 0 4,798 6,344 31,550 1,132,922 0.0278
1988 49,892 157,718 21,757 82,603 90,875 180,588 583,433 25,498 14,796 3,981 4,283 10,651 30,693 89,902 673,335 0.1335
1989 58,429 54,100 52,824 32,975 25,410 101,970 325,708 11,588 164,032 0 10,908 2,280 39,219 228,027 553,735 0.4118
1990 148,915 91,687 123,273 41,413 73,136 88,117 566,541 12,079 2,498 9,844 4,508 28,495 9,795 67,219 633,760 0.1061
1991 216,935 183,585 115,608 85,360 96,822 130,967 829,277 86,779 17,092 13,121 13,419 8,018 17,769 156,198 985,475 0.1585
1992 179,623 134,046 80,103 24,708 80,902 297,941 797,323 13,703 22,066 31,813 5,150 7,912 83,328 163,972 961,295 0.1706
1993 86,463 140,370 274,697 50,657 95,170 219,122 866,479 16,592 16,292 17,275 8,850 8,182 62,125 129,316 995,795 0.1299
1994 115,311 217,599 38,704 99,971 214,808 496,175 1,182,568 37,637 33,715 7,483 36,622 52,147 46,915 214,519 1,397,087 0.1535
1995 181,855 123,147 39,663 82,751 70,834 392,447 890,697 70,546 60,107 19,851 43,721 31,031 84,997 310,253 1,200,950 0.2583
1996 98,892 192,144 12,409 32,707 35,873 74,482 446,507 51,578 80,676 18,845 19,672 20,242 65,058 256,071 702,578 0.3645
1997 126,807 47,855 29,674 33,714 10,598 104,447 353,095 77,031 60,209 20,030 21,046 33,705 75,936 287,957 641,052 0.4492
1998 88,822 57,108 26,752 11,876 15,220 82,712 282,490 90,485 80,854 55,392 18,040 17,055 71,694 333,520 616,010 0.5414
1999 122,546 47,468 40,016 32,648 26,581 103,693 372,952 100,685 66,734 33,745 42,807 41,303 83,073 368,347 741,299 0.4969
2000 106,651 63,009 17,484 47,774 37,197 108,709 380,824 53,262 50,757 30,190 27,047 49,621 100,166 311,043 691,867 0.4496
2001 151,202 145,135 29,248 22,458 25,932 91,220 465,195 110,435 107,486 74,250 82,019 19,608 117,123 510,921 976,116 0.5234
2002 128,449 47,102 14,889 10,291 10,858 78,780 290,369 125,499 56,298 37,359 21,220 20,437 91,430 352,243 642,612 0.5481
2003 72,201 67,480 15,107 20,368 46,899 131,189 353,244 96,565 62,545 42,157 52,608 16,159 81,086 351,120 704,364 0.4985
2004 58,501 55,872 16,882 4,814 27,390 67,787 231,246 84,999 105,078 18,549 35,103 24,509 39,503 307,741 538,987 0.5710
2005 149,579 131,060 20,931 30,524 21,434 107,814 461,342 99,494 62,496 22,601 13,339 37,058 101,680 336,668 798,010 0.4219
2006 104,546 70,384 20,288 17,443 17,815 60,526 291,002 122,333 76,400 33,306 22,186 9,912 34,982 299,119 590,121 0.5069
2007 56,253 60,320 29,575 12,925 19,848 151,034 329,955 71,627 74,986 40,345 20,654 59,541 103,814 370,967 700,922 0.5293
2008 76,040 99,745 6,385 16,727 38,207 94,217 331,321 104,486 136,163 53,660 36,525 53,009 163,309 547,152 878,473 0.6228
2009 81,181 42,477 17,755 6,083 6,686 91,825 246,007 113,845 43,653 50,686 9,951 10,310 108,003 336,448 582,455 0.5776
2010 103,409 93,026 53,263 10,015 40,414 65,468 365,595 64,839 117,415 75,335 16,414 55,061 30,599 359,663 725,258 0.4959
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Table 5.2.2.1 (con’t)  Estimated numbers of sheepshead landed (MRFSS Type A+B1) and released alive (MRFSS Type B2) for each 
two-month period and for each year on the gulf coast of Florida during 1982-2010.  The proportion of the total catch that was released 
alive is also given. The 2010 estimates are preliminary and not used in the assessment. 
 

 
 
  

Landings Reliesed alive
Jan-Feb Mar-Apr May-Jun Jul-Aug Sep-Oct Nov-Dec Total Jan-Feb Mar-Apr May-Jun Jul-Aug Sep-Oct Nov-Dec Total Total Catch Prop reliesed

1982 131,174 134,635 31,693 29,338 66,018 309,587 702,445 27,191 132,020 3,434 95,015 14,035 101,097 372,792 1,075,237 0.3467
1983 562,828 249,451 53,009 65,073 100,525 165,083 1,195,969 390,848 38,282 54,465 9,188 66,034 16,394 575,211 1,771,180 0.3248
1984 218,809 480,498 114,452 46,782 50,777 39,305 950,623 152,600 371,956 420,197 188,697 7,129 46,707 1,187,286 2,137,909 0.5553
1985 434,247 152,764 36,412 82,905 91,017 186,195 983,540 66,281 44,205 38,166 7,272 18,169 22,997 197,090 1,180,630 0.1669
1986 89,474 214,659 44,141 26,458 34,158 96,819 505,709 25,679 70,776 4,202 45,254 39,283 65,985 251,179 756,888 0.3319
1987 174,353 169,253 12,299 20,710 44,651 181,097 602,363 126,281 57,129 31,880 7,362 29,215 48,231 300,098 902,461 0.3325
1988 385,390 603,041 29,871 115,334 270,475 238,559 1,642,670 117,857 195,689 14,778 31,663 57,935 113,319 531,241 2,173,911 0.2444
1989 393,079 380,771 25,344 32,460 151,353 740,339 1,723,346 59,004 45,781 1,758 7,275 50,787 32,755 197,360 1,920,706 0.1028
1990 340,928 277,999 32,872 32,162 28,936 179,199 892,096 150,880 88,643 25,614 9,641 13,574 59,959 348,311 1,240,407 0.2808
1991 292,039 115,099 28,155 23,597 128,295 257,269 844,454 125,854 57,798 17,505 24,435 215,173 229,011 669,776 1,514,230 0.4423
1992 860,922 473,128 38,314 29,580 119,963 572,467 2,094,374 441,981 178,329 60,030 29,778 119,773 219,133 1,049,024 3,143,398 0.3337
1993 719,775 629,913 23,356 141,833 103,984 331,422 1,950,283 383,236 323,346 41,531 23,830 57,518 108,458 937,919 2,888,202 0.3247
1994 314,264 343,068 16,073 21,444 125,159 87,560 907,568 150,020 229,196 13,623 41,062 56,555 127,464 617,920 1,525,488 0.4051
1995 369,029 333,008 15,531 50,986 54,588 414,065 1,237,207 231,976 288,450 43,369 31,322 40,783 235,227 871,127 2,108,334 0.4132
1996 183,015 190,545 43,880 31,720 67,071 175,600 691,831 134,658 226,399 49,417 35,789 102,822 160,605 709,690 1,401,521 0.5064
1997 375,632 94,710 12,595 7,179 29,789 134,600 654,505 356,123 146,406 24,819 12,705 59,847 160,885 760,785 1,415,290 0.5375
1998 288,602 259,720 6,819 10,748 50,141 80,938 696,968 426,428 394,268 35,706 41,202 40,833 165,903 1,104,340 1,801,308 0.6131
1999 443,556 248,258 8,213 53,411 43,831 86,720 883,989 422,061 334,917 43,832 34,198 111,626 182,588 1,129,222 2,013,211 0.5609
2000 336,823 176,109 13,057 7,817 64,537 126,753 725,096 463,591 367,132 24,080 28,207 102,050 287,355 1,272,415 1,997,511 0.6370
2001 270,667 336,784 16,988 19,827 44,163 56,086 744,515 386,152 286,088 75,092 47,192 73,591 92,419 960,534 1,705,049 0.5633
2002 333,322 99,563 14,645 19,448 84,215 134,337 685,530 393,226 174,798 64,345 23,011 109,962 359,855 1,125,197 1,810,727 0.6214
2003 274,313 268,048 17,119 20,315 21,136 159,821 760,752 597,191 267,401 35,884 90,752 74,499 304,281 1,370,008 2,130,760 0.6430
2004 368,933 319,878 14,210 12,361 46,617 109,382 871,381 435,669 730,711 36,360 34,124 61,933 248,225 1,547,022 2,418,403 0.6397
2005 251,050 348,589 10,050 13,579 61,015 113,500 797,783 454,937 393,931 61,826 46,803 111,766 320,518 1,389,781 2,187,564 0.6353
2006 166,526 407,688 18,176 8,780 13,153 117,573 731,896 328,940 256,194 69,497 20,351 52,597 210,811 938,390 1,670,286 0.5618
2007 298,935 284,365 7,645 9,947 25,695 81,942 708,529 345,601 199,939 30,918 31,335 33,447 98,317 739,557 1,448,086 0.5107
2008 374,361 247,431 30,407 7,372 8,815 74,897 743,283 428,241 199,376 38,647 15,292 30,912 101,014 813,482 1,556,765 0.5225
2009 259,180 307,147 6,338 42,550 3,599 145,506 764,320 348,352 307,558 20,252 60,640 17,167 153,526 907,495 1,671,815 0.5428
2010 180,097 185,679 5,545 13,070 12,032 156,417 552,840 383,562 390,873 62,788 51,633 38,362 304,937 1,232,155 1,784,995 0.6903
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Table 5.2.2.2  Estimated numbers of sheepshead killed (MRFSS Type A+B1+0.01*MRFSS Type B2) for each two-month period and 
for each year on the Atlantic and gulf coasts of Florida during 1982-2010.  One percent release mortality is assumed for sheepshead 
released alive. The 2010 estimates are preliminary and not used in the assessment. 
 

 
 

Kills - Atlantic coast Kills - Gulf coast
Jan-Feb Mar-Apr May-Jun Jul-Aug Sep-Oct Nov-Dec Total Jan-Feb Mar-Apr May-Jun Jul-Aug Sep-Oct Nov-Dec Total

1982 213,764 77,707 263,082 134,676 45,278 127,621 862,128 131,446 135,955 31,727 30,288 66,158 310,598 706,173
1983 224,536 71,789 65,575 47,578 46,884 43,520 499,882 566,736 249,834 53,554 65,165 101,185 165,247 1,201,721
1984 296,751 330,611 176,376 71,699 121,519 33,959 1,030,915 220,335 484,218 118,654 48,669 50,848 39,772 962,496
1985 83,606 33,236 29,211 97,294 62,018 37,651 343,017 434,910 153,206 36,794 82,978 91,199 186,425 985,511
1986 103,570 47,778 112,129 48,069 261,952 134,113 707,611 89,731 215,367 44,183 26,911 34,551 97,479 508,221
1987 117,498 120,962 109,649 78,771 33,850 640,957 1,101,688 175,616 169,824 12,618 20,784 44,943 181,579 605,364
1988 50,147 157,866 21,797 82,646 90,982 180,895 584,332 386,569 604,998 30,019 115,651 271,054 239,692 1,647,982
1989 58,545 55,740 52,824 33,084 25,433 102,362 327,988 393,669 381,229 25,362 32,533 151,861 740,667 1,725,320
1990 149,036 91,712 123,371 41,458 73,421 88,215 567,213 342,437 278,885 33,128 32,258 29,072 179,799 895,579
1991 217,803 183,756 115,739 85,494 96,902 131,145 830,839 293,298 115,677 28,330 23,841 130,447 259,559 851,152
1992 179,760 134,267 80,421 24,760 80,981 298,774 798,963 865,342 474,911 38,914 29,878 121,161 574,658 2,104,864
1993 86,629 140,533 274,870 50,746 95,252 219,743 867,772 723,607 633,146 23,771 142,071 104,559 332,507 1,959,662
1994 115,687 217,936 38,779 100,337 215,329 496,644 1,184,713 315,764 345,360 16,209 21,855 125,725 88,835 913,747
1995 182,560 123,748 39,862 83,188 71,144 393,297 893,800 371,349 335,893 15,965 51,299 54,996 416,417 1,245,918
1996 99,408 192,951 12,597 32,904 36,075 75,133 449,068 184,362 192,809 44,374 32,078 68,099 177,206 698,928
1997 127,577 48,457 29,874 33,924 10,935 105,206 355,975 379,193 96,174 12,843 7,306 30,387 136,209 662,113
1998 89,727 57,917 27,306 12,056 15,391 83,429 285,825 292,866 263,663 7,176 11,160 50,549 82,597 708,011
1999 123,553 48,135 40,353 33,076 26,994 104,524 376,635 447,777 251,607 8,651 53,753 44,947 88,546 895,281
2000 107,184 63,517 17,786 48,044 37,693 109,711 383,934 341,459 179,780 13,298 8,099 65,558 129,627 737,820
2001 152,306 146,210 29,991 23,278 26,128 92,391 470,304 274,529 339,645 17,739 20,299 44,899 57,010 754,120
2002 129,704 47,665 15,263 10,503 11,062 79,694 293,891 337,254 101,311 15,288 19,678 85,315 137,936 696,782
2003 73,167 68,105 15,529 20,894 47,061 132,000 356,755 280,285 270,722 17,478 21,223 21,881 162,864 774,452
2004 59,351 56,923 17,067 5,165 27,635 68,182 234,323 373,290 327,185 14,574 12,702 47,236 111,864 886,851
2005 150,574 131,685 21,157 30,657 21,805 108,831 464,709 255,599 352,528 10,668 14,047 62,133 116,705 811,681
2006 105,769 71,148 20,621 17,665 17,914 60,876 293,993 169,815 410,250 18,871 8,984 13,679 119,681 741,280
2007 56,969 61,070 29,978 13,132 20,443 152,072 333,665 302,391 286,364 7,954 10,260 26,029 82,925 715,925
2008 77,085 101,107 6,922 17,092 38,737 95,850 336,793 378,643 249,425 30,793 7,525 9,124 75,907 751,418
2009 82,319 42,914 18,262 6,183 6,789 92,905 249,371 262,664 310,223 6,541 43,156 3,771 147,041 773,395
2010 104,057 94,200 54,016 10,179 40,965 65,774 369,192 183,933 189,588 6,173 13,586 12,416 159,466 565,162
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Table 5.2.2.2  Estimated fork length(inches) frequencies for the recreational landings (MRFSS Type A+B1) of sheepshead made on 
the Atlantic coast each year during 1990-2009.  Earlier length-frequencies are not shown due to space constraints but are available 
upon request. 

 

Atlantic
FL (in) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 4,523 0 0 0 0 2,321 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 7,123 14,453 3,102 14,015 507 40,058 0 0 0 1,207 0 0 833 0 0 0 0 0 0 0
8 11,646 15,977 42,185 55,103 12,709 16,202 4,580 0 1,842 2,368 2,303 0 1,490 1,506 0 0 0 0 540 1,345
9 107,699 58,459 201,045 231,857 231,850 212,731 56,123 32,539 3,871 5,213 3,381 8,993 10,969 7,496 0 4,582 0 0 1,501 5,556
10 104,998 152,839 67,411 59,356 123,079 62,505 8,974 16,599 9,976 23,271 25,714 30,319 13,557 18,766 10,394 12,027 13,956 17,851 21,106 15,563
11 136,949 221,523 111,446 115,134 172,802 126,940 61,408 58,667 24,900 64,995 77,155 79,433 40,955 67,660 19,109 37,085 32,593 37,884 57,382 48,066
12 50,084 118,748 116,066 68,836 171,586 83,121 67,877 71,814 74,503 84,388 69,815 98,476 57,055 75,147 65,145 92,149 53,758 77,033 60,645 39,875
13 28,328 74,430 95,527 81,641 125,879 118,371 120,795 50,650 51,667 68,917 70,322 77,521 57,281 47,887 44,548 70,840 58,637 59,908 70,248 40,756
14 51,291 50,673 76,402 94,709 143,443 85,718 55,062 37,275 39,921 48,329 48,555 59,603 33,508 45,631 34,448 97,601 38,435 61,042 48,461 34,292
15 33,730 22,510 30,434 68,195 94,921 60,798 22,180 30,128 36,765 34,593 29,043 45,792 32,617 38,418 25,158 39,296 36,235 36,739 32,985 30,537
16 14,000 69,201 24,269 52,707 52,244 36,964 18,654 30,593 15,313 13,793 20,038 25,349 17,032 23,979 23,423 39,318 24,046 20,041 16,089 17,609
17 12,608 7,952 15,730 14,176 26,308 10,147 15,430 12,823 13,099 16,721 14,145 26,640 6,631 17,583 5,044 36,429 24,199 19,168 18,708 7,795
18 0 11,257 3,661 4,502 18,400 17,639 3,712 2,218 5,099 4,898 10,124 4,786 8,356 4,333 3,976 16,455 6,215 0 3,656 676
19 0 11,257 4,089 4,502 1,598 8,452 6,598 3,136 5,313 3,252 6,342 5,027 7,413 0 0 9,660 0 289 0 2,592
20 0 0 5,956 1,748 2,776 0 1,400 4,436 0 1,009 2,633 902 2,673 3,331 0 0 2,928 0 0 1,345
21 0 0 0 0 0 0 3,712 2,218 0 0 0 2,353 0 1,506 0 0 0 0 0 0
22 0 0 0 0 4,467 7,234 0 0 0 0 1,252 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 748 0 0 0 0 0 0 0 0 0 508 0 0 0 0
24 3,561 0 0 0 0 748 0 0 220 0 0 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tatals 566,540 829,279 797,323 866,481 1,182,569 890,697 446,505 353,096 282,489 372,954 380,822 465,194 290,370 353,243 231,245 455,950 291,002 329,955 331,321 246,007
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Table 5.2.2.2 (con’t)  Estimated fork length (inches) frequencies for the recreational landings (MRFSS Type A+B1) of sheepshead 
made on the gulf coast each year during 1990-2009.  Earlier length-frequencies are not shown due to space constraints but are 
available upon request. 

 
 

Gulf
FL (in) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 8,489 12,706 17,895 6,180 6,236 7,036 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 12,294 28,495 74,555 125,706 17,916 14,120 0 0 1,176 1,017 0 685 1,230 1,045 0 0 0 0 0 0
8 99,798 90,891 224,824 200,581 44,262 57,437 8,391 2,211 8,007 8,529 4,224 3,115 3,040 1,045 2,738 1,360 0 0 0 1,130
9 93,795 156,032 316,391 271,174 88,141 98,563 19,664 14,770 16,269 14,541 12,894 3,739 3,572 1,045 3,927 7,743 1,025 0 2,744 6,638
10 134,960 114,884 308,408 313,349 149,125 146,837 37,590 36,710 16,747 39,755 34,354 28,592 21,105 23,335 26,946 15,551 7,476 9,492 15,798 53,640
11 98,295 90,775 336,270 328,805 111,726 146,947 85,241 80,292 101,154 88,909 108,283 101,313 109,129 111,553 124,150 101,214 63,531 49,687 63,349 86,405
12 97,527 108,953 278,201 235,333 193,307 161,133 128,919 166,873 146,064 186,769 157,477 106,824 179,888 164,694 215,448 143,406 114,369 126,588 141,400 150,389
13 103,484 89,361 207,108 206,446 90,810 169,897 115,493 136,063 136,524 147,025 121,911 116,376 137,320 169,800 203,824 162,223 173,195 127,753 132,886 137,440
14 92,167 56,117 154,704 110,184 89,059 142,642 106,425 103,535 112,049 130,054 103,103 141,280 94,508 115,636 104,828 138,068 139,153 144,698 121,543 114,839
15 61,267 29,962 73,973 67,216 42,528 134,532 108,951 56,347 77,610 100,263 69,695 98,405 65,255 86,336 89,957 98,047 114,238 107,117 130,059 82,836
16 43,905 35,932 51,202 52,190 29,018 67,084 47,010 25,275 48,842 77,422 46,155 69,672 34,698 57,859 57,339 68,542 60,170 70,634 64,319 68,016
17 34,002 15,911 30,226 13,696 38,525 60,509 13,691 18,700 17,913 40,120 38,701 48,711 23,636 18,495 28,855 43,164 39,304 48,187 30,368 37,284
18 7,735 8,181 8,851 3,391 1,440 11,879 14,404 7,932 9,133 26,270 17,333 13,796 8,185 8,628 8,960 12,078 13,528 15,915 30,958 18,377
19 4,375 0 4,811 8,419 5,475 14,705 1,728 5,672 5,323 15,416 6,029 10,662 2,154 0 4,409 4,654 5,907 6,889 6,263 5,289
20 0 3,420 0 3,466 0 2,276 2,782 0 157 6,917 1,613 1,346 1,810 1,281 0 0 0 1,569 3,598 0
21 0 0 2,914 0 0 0 1,543 0 0 0 3,323 0 0 0 0 3,497 0 0 0 2,039
22 0 2,835 4,040 0 0 1,609 0 123 0 0 0 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 981 0 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 0 0 0 4,148 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tatals 892,093 844,455 2,094,373 1,950,284 907,568 1,237,206 691,832 654,503 696,968 883,988 725,095 744,516 685,530 760,752 871,381 799,547 731,896 708,529 743,285 764,322



 

________________________________________________________________________________________________________________________________ 
2011 Sheepshead Assessment                                                                                                                                       FWC Fish and Wildlife Research Institute  73 

Table 5.2.2.3  Estimated fork length (inches) frequencies for the recreational released (MRFSS Type B2) of sheepshead made on 
Florida’s Atlantic and gulf coasts each year during 1990-2009.  Earlier length-frequencies are not shown due to space constraints but 
are available upon request. 

 
 

Atlantic
FL (in) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 118 275 289 228 378 546 451 507 587 648 548 900 620 618 542 593 527 653 963 592
7 2,604 6,050 6,351 5,009 8,309 12,017 9,918 11,153 12,918 14,267 12,047 19,789 13,643 13,600 11,920 13,040 11,586 14,368 21,193 13,031
8 5,680 13,200 13,857 10,928 18,128 26,219 21,640 24,334 28,185 31,128 26,285 43,176 29,767 29,672 26,006 28,451 25,278 31,349 46,238 28,432
9 40,592 94,324 99,018 78,090 129,542 187,353 154,634 173,890 201,404 222,435 187,831 308,532 212,710 212,032 185,837 203,305 180,630 224,017 330,410 203,172
10 18,225 42,349 44,457 35,061 58,162 84,118 69,428 78,073 90,426 99,869 84,332 138,524 95,503 95,198 83,437 91,280 81,099 100,579 148,348 91,220

Tatals 67,219 156,198 163,972 129,316 214,519 310,253 256,071 287,957 333,520 368,347 311,043 510,921 352,243 351,120 307,741 336,668 299,119 370,967 547,152 336,448

Gulf
FL (in) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 8,387 16,127 25,259 22,583 14,878 20,975 17,088 18,318 26,591 27,190 30,638 23,128 27,093 32,987 37,250 33,464 22,595 17,807 19,587 21,851
7 27,781 53,421 83,669 74,808 49,285 69,480 56,604 60,680 88,081 90,066 101,487 76,611 89,745 109,271 123,389 110,848 74,845 58,986 64,883 72,381
8 77,315 148,671 232,853 208,191 137,161 193,365 157,531 168,873 245,132 250,655 282,440 213,211 249,762 304,103 343,395 308,492 208,296 164,161 180,570 201,438
9 113,745 218,723 342,571 306,288 201,789 284,476 231,757 248,443 360,635 368,760 415,522 313,673 367,446 447,392 505,198 453,849 306,442 241,511 265,652 296,353
10 121,083 232,834 364,672 326,049 214,807 302,830 246,709 264,472 383,901 392,551 442,329 333,910 391,152 476,256 537,791 483,129 326,212 257,092 282,791 315,472

Tatals 348,311 669,776 1,049,024 937,919 617,920 871,127 709,690 760,785 1,104,340 1,129,222 1,272,415 960,534 1,125,197 1,370,008 1,547,022 1,389,781 938,390 739,557 813,482 907,495
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Table 5.2.2.4  Summary information describing the numbers of sheepshead kept in the 
Florida Atlantic coast creels that were inspected during the Marine Recreational Fishery 
Statistics Survey during 1982-1995. 
 

 

Cumulative Cumulative
Number of  f ish Numbers of Number of Number of Average number of percentage Number of f ish percentage of f ish
kept per angler years trips anglers anglers per trip of anglers caught retained caught retained

0 14 1635 1771 1.08 41.22 970 37 9.81 0.43
1 14 898 1088 1.21 66.55 1068 1013 20.61 12.22
2 14 424 539 1.27 79.10 1101 1054 31.74 24.48
3 14 215 281 1.31 85.64 885 841 40.69 34.27
4 14 114 149 1.31 89.11 604 585 46.80 41.08
5 13 70 97 1.39 91.36 514 484 52.00 46.71
6 14 50 71 1.42 93.02 426 422 56.30 51.62
7 10 28 45 1.61 94.06 311 308 59.45 55.20
8 11 30 46 1.53 95.14 379 362 63.28 59.41
9 8 16 22 1.38 95.65 200 198 65.30 61.72
10 12 37 50 1.35 96.81 535 498 70.71 67.51
11 6 8 15 1.88 97.16 176 161 72.49 69.39
12 8 16 24 1.50 97.72 298 282 75.51 72.67
13 5 7 10 1.43 97.95 133 128 76.85 74.16
14 4 5 8 1.60 98.14 121 111 78.08 75.45
15 8 17 22 1.29 98.65 339 329 81.50 79.28
17 2 2 3 1.50 98.72 50 50 82.01 79.86
18 3 4 6 1.50 98.86 109 106 83.11 81.09
19 2 2 3 1.50 98.93 81 56 83.93 81.74
20 7 9 13 1.44 99.23 280 260 86.76 84.77
21 1 1 1 1.00 99.26 21 21 86.98 85.01
23 1 1 2 2.00 99.30 46 46 87.44 85.55
24 2 3 4 1.33 99.39 96 96 88.41 86.67
25 2 4 6 1.50 99.53 150 150 89.93 88.41
30 3 3 3 1.00 99.60 90 90 90.84 89.46
31 1 1 2 2.00 99.65 62 62 91.47 90.18
35 3 3 4 1.33 99.74 140 140 92.88 91.81
38 1 1 2 2.00 99.79 75 75 93.64 92.68
40 2 3 3 1.00 99.86 120 120 94.85 94.08
45 1 1 1 1.00 99.88 45 45 95.31 94.60
59 1 1 1 1.00 99.91 59 59 95.90 95.29
60 1 1 1 1.00 99.93 60 60 96.51 95.99
70 1 1 1 1.00 99.95 70 70 97.22 96.80
138 1 1 2 2.00 100.00 275 275 100.00 100.00

Totals 3612 4296 9889 8594
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Table 5.2.2.4 (con’t)  Summary information describing the numbers of sheepshead kept 
in the Florida gulf coast creels that were inspected during the Marine Recreational 
Fishery Statistics Survey during 1982-1995. 
 

 

Cumulative Cumulative
Number of  f ish Numbers of Number of Number of Average number of percentage Number of f ish percentage of f ish
kept per angler years trips anglers anglers per trip of anglers caught retained caught retained

0 14 2828 3056 1.08 47.15 3196 51 19.5 0.44
1 14 1040 1434 1.38 69.27 1544 1327 28.93 12
2 14 495 710 1.43 80.22 1627 1357 38.86 23.81
3 14 253 361 1.43 85.79 1245 1052 46.45 32.97
4 13 148 226 1.53 89.28 1026 867 52.72 40.52
5 14 98 144 1.47 91.5 808 708 57.65 46.68
6 12 68 95 1.4 92.97 644 559 61.58 51.55
7 12 52 82 1.58 94.23 637 562 65.46 56.44
8 12 58 92 1.59 95.65 792 718 70.3 62.69
9 8 26 47 1.81 96.37 479 419 73.22 66.34
10 11 34 57 1.68 97.25 657 567 77.23 71.28
11 5 13 19 1.46 97.55 244 206 78.72 73.07
12 9 19 23 1.21 97.9 298 276 80.54 75.47
13 4 6 15 2.5 98.13 193 191 81.72 77.14
14 6 9 12 1.33 98.32 167 167 82.74 78.59
15 6 18 34 1.89 98.84 548 508 86.08 83.01
16 6 9 11 1.22 99.01 214 175 87.39 84.54
17 4 5 7 1.4 99.12 127 118 88.16 85.57
18 4 5 6 1.2 99.21 127 107 88.94 86.5
19 2 3 8 2.67 99.34 162 150 89.92 87.8
20 5 9 11 1.22 99.51 247 220 91.43 89.72
21 3 3 3 1 99.55 63 63 91.82 90.27
22 1 1 1 1 99.57 32 22 92.01 90.46
24 2 2 2 1 99.6 48 48 92.3 90.88
25 2 4 5 1.25 99.68 125 125 93.07 91.96
27 1 1 3 3 99.72 80 80 93.56 92.66
30 1 1 1 1 99.74 30 30 93.74 92.92
33 1 1 1 1 99.75 33 33 93.94 93.21
34 1 1 1 1 99.77 34 34 94.15 93.51
35 1 1 1 1 99.78 35 35 94.36 93.81
38 1 1 1 1 99.8 42 38 94.62 94.14
40 2 2 2 1 99.83 80 80 95.11 94.84
41 1 1 1 1 99.85 48 41 95.4 95.19
42 1 1 1 1 99.86 42 42 95.65 95.56
44 1 1 1 1 99.88 44 44 95.92 95.94
50 3 3 3 1 99.92 350 150 98.06 97.25
55 1 1 1 1 99.94 55 55 98.39 97.73
60 2 2 2 1 99.97 122 120 99.14 98.77
65 1 1 1 1 99.98 65 65 99.54 99.34
76 1 1 1 1 100 76 76 100 100

Totals 5225 6482 16386 11486
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Table 5.2.2.5  Summary information describing the numbers of sheepshead kept in the 
Florida Atlantic coast creels that were inspected during the Marine Recreational Fishery 
Statistics Survey during 1997-2009. 
 

 

Cumulative Cumulative
Number of  f ish Numbers of Number of Number of Average number of percentage Number of f ish percentage of f ish
kept per angler years trips anglers anglers per trip of anglers caught retained caught retained

0 13 3983 4425 1.11 56.15 4680 102 33.44 1.41
1 13 1415 1937 1.37 80.73 2331 1725 50.1 25.25
2 13 434 646 1.49 88.92 1644 1199 61.84 41.82
3 13 220 350 1.59 93.36 1274 998 70.95 55.62
4 13 115 180 1.57 95.65 877 697 77.21 65.25
5 13 66 106 1.61 96.99 701 512 82.22 72.33
6 13 54 82 1.52 98.03 608 483 86.57 79
7 12 24 35 1.46 98.48 265 240 88.46 82.32
8 9 24 38 1.58 98.96 396 298 91.29 86.44
9 6 7 10 1.43 99.09 113 89 92.1 87.67
10 9 19 25 1.32 99.4 352 250 94.61 91.13
11 5 7 13 1.86 99.57 161 140 95.76 93.06
12 6 7 13 1.86 99.73 192 155 97.13 95.2
13 3 4 5 1.25 99.8 64 64 97.59 96.09
14 2 2 2 1 99.82 38 28 97.86 96.48
15 5 10 10 1 99.95 194 150 99.25 98.55
16 1 1 1 1 99.96 16 16 99.36 98.77
20 1 1 1 1 99.97 20 20 99.51 99.05
29 1 1 1 1 99.99 29 29 99.71 99.45
40 1 1 1 1 100 40 40 100 100

Totals 6395 7881 13995 7235
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Table 5.2.2.5 (con’t)  Summary information describing the numbers of sheepshead kept 
in the Florida gulf coast creels that were inspected during the Marine Recreational 
Fishery Statistics Survey during 1997-2009. 
 

 
 
 

Cumulative Cumulative
Number of  f ish Numbers of Number of Number of Average number of percentage Number of f ish percentage of f ish
kept per angler years trips anglers anglers per trip of anglers caught retained caught retained

0 13 7374 8195 1.11 58.27 11174 180 34.08 1.18
1 13 1796 2749 1.53 77.81 4021 2442 46.34 17.22
2 13 679 1117 1.65 85.75 3325 2102 56.48 31.03
3 13 402 697 1.73 90.71 3115 2012 65.98 44.25
4 13 238 417 1.75 93.67 2336 1622 73.11 54.9
5 13 160 268 1.67 95.58 1847 1312 78.74 63.52
6 13 100 161 1.61 96.72 1312 947 82.74 69.74
7 13 65 119 1.83 97.57 1065 818 85.99 75.12
8 13 55 88 1.60 98.19 891 684 88.71 79.61
9 11 32 51 1.59 98.56 528 457 90.32 82.61
10 13 39 52 1.33 98.93 632 515 92.25 85.99
11 9 10 22 2.20 99.08 280 235 93.1 87.54
12 7 16 27 1.69 99.27 382 319 94.27 89.63
13 7 11 20 1.82 99.42 290 257 95.15 91.32
14 6 10 15 1.50 99.52 275 210 95.99 92.7
15 11 30 47 1.57 99.86 837 704 98.54 97.33
16 3 4 4 1.00 99.89 98 64 98.84 97.75
17 1 1 1 1.00 99.89 25 17 98.92 97.86
18 3 3 6 2.00 99.94 118 107 99.28 98.56
19 1 1 1 1.00 99.94 25 19 99.35 98.69
20 3 3 4 1.33 99.97 84 80 99.61 99.21
21 1 1 1 1.00 99.98 29 21 99.7 99.35
24 1 1 1 1.00 99.99 24 24 99.77 99.51
35 1 1 1 1.00 99.99 35 35 99.88 99.74
40 1 1 1 1 100 40 40 100 100

Totals 11033 14065 32788 15223
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Table 5.2.3.1  Proportions of the age-specific total recreational catch of sheepshead on the Atlantic coast that was released alive each 
year during 1982-2009. Missing values represent cells with estimated zero total catch. 

 

Age
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+

1982 0.00 0.26 0.22 0.12 0.08 0.04 0.02 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00
1983 0.00 0.08 0.07 0.04 0.03 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
1984 0.00 0.05 0.03 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1985 0.00 0.32 0.26 0.14 0.08 0.04 0.02 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00
1986 - 0.14 0.10 0.05 0.03 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
1987 - 0.12 0.06 0.03 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
1988 - 0.36 0.26 0.12 0.07 0.04 0.03 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00
1989 - 0.70 0.63 0.42 0.28 0.15 0.09 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00
1990 - 0.26 0.18 0.10 0.07 0.04 0.02 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00
1991 - 0.48 0.30 0.15 0.09 0.04 0.03 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00
1992 - 0.34 0.28 0.17 0.11 0.06 0.03 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00
1993 - 0.24 0.22 0.13 0.08 0.04 0.03 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00
1994 - 0.41 0.30 0.15 0.09 0.05 0.03 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00
1995 - 0.44 0.42 0.26 0.18 0.09 0.05 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00
1996 - 0.78 0.67 0.36 0.22 0.12 0.06 0.00 0.00 0.11 0.00 0.00 0.00 0.00 0.00
1997 - 0.90 0.72 0.45 0.30 0.10 0.00 0.00 0.00 0.48 0.00 0.00 0.00 0.00 0.00
1998 - 0.98 0.86 0.54 0.33 0.23 0.29 0.00 0.00 0.00 0.00 - 0.00 - 0.00
1999 - 0.93 0.85 0.55 0.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2000 - 0.95 0.85 0.37 0.03 0.09 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2001 - 0.93 0.82 0.55 0.27 0.12 0.11 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00
2002 - 0.92 0.81 0.55 0.20 0.09 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.00
2003 - 0.98 0.86 0.58 0.15 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2004 1.00 1.00 0.89 0.60 0.56 0.11 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2005 1.00 0.96 0.95 0.43 0.10 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2006 - 0.97 0.87 0.36 0.23 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2007 - 0.94 0.85 0.70 0.39 0.14 0.00 0.00 0.09 0.00 0.00 0.00 0.00 - 0.59
2008 1.00 0.93 0.89 0.70 0.39 0.31 0.00 0.00 0.09 0.00 0.45 0.00 0.35 0.00 0.00
2009 1.00 0.97 0.81 0.58 0.32 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 5.2.3.1  Proportions of the age-specific total recreational catch of sheepshead on the gulf coast that was released alive each year 
during 1982-2004.  Missing values represent cells with estimated zero total catch. 

 
 

Age
0 1 2 3 4 5 6 7 8 9 10 11+

1982 0.00 0.65 0.63 0.40 0.18 0.04 0.00 0.00 0.00 0.00 0.00 0.00
1983 - 0.61 0.55 0.33 0.19 0.05 0.00 0.00 0.00 0.00 0.00 0.00
1984 0.00 0.82 0.80 0.63 0.34 0.09 0.00 0.00 0.00 0.00 0.00 0.00
1985 - 0.48 0.46 0.19 0.07 0.01 0.00 0.00 0.00 0.00 0.00 0.00
1986 - 0.58 0.60 0.37 0.20 0.04 0.00 0.00 0.00 0.00 0.00 0.00
1987 0.00 0.45 0.56 0.36 0.19 0.04 0.00 0.00 0.00 0.00 0.00 0.00
1988 - 0.55 0.46 0.25 0.12 0.03 0.00 0.00 0.00 0.00 0.00 0.00
1989 - 0.32 0.20 0.10 0.05 0.01 0.00 0.00 0.00 0.00 0.00 0.00
1990 - 0.50 0.46 0.30 0.14 0.03 0.00 0.00 0.00 0.00 0.00 0.00
1991 - 0.61 0.59 0.45 0.28 0.08 0.00 0.00 0.00 0.00 0.00 0.00
1992 - 0.52 0.48 0.32 0.19 0.05 0.00 0.00 0.00 0.00 0.00 0.00
1993 - 0.54 0.44 0.30 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1994 - 0.73 0.69 0.44 0.24 0.09 0.00 0.00 0.00 0.00 0.00 0.00
1995 - 0.76 0.66 0.40 0.22 0.04 0.00 0.00 0.00 0.00 0.00 0.00
1996 - 0.97 0.86 0.62 0.16 0.08 0.03 0.00 0.19 0.00 0.00 0.00
1997 1.00 0.96 0.89 0.52 0.19 0.20 0.00 0.18 0.00 0.00 0.00 0.00
1998 - 0.99 0.95 0.62 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.00
1999 0.99 0.92 0.84 0.50 0.17 0.16 0.00 0.00 0.00 0.00 0.00 0.00
2000 1.00 0.92 0.79 0.48 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2001 - 0.98 0.85 0.59 0.22 0.28 0.30 0.00 0.00 0.00 0.00 0.00
2002 1.00 0.98 0.91 0.46 0.37 0.12 0.26 0.00 0.00 0.00 0.00 0.00
2003 - 0.99 0.92 0.62 0.34 0.34 0.12 0.00 0.00 0.00 0.00 0.00
2004 1.00 0.98 0.93 0.69 0.47 0.00 0.16 0.28 0.00 0.00 0.00 0.89
2005 - 0.95 0.94 0.68 0.46 0.13 0.33 0.38 0.00 0.00 0.72 0.00
2006 - 0.99 0.89 0.48 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00
2007 - 0.98 0.93 0.55 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2008 0.95 0.96 0.94 0.61 0.25 0.08 0.00 0.07 0.16 0.00 0.00 0.00
2009 0.00 1.00 0.86 0.58 0.39 0.16 0.16 0.00 0.00 0.00 0.00 0.00
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Table 5.2.4.1.  The stepwise selection process (positives – poisson model) of identifying variables to include in the Generalized 
Linear Model for the Marine Recreational Fisheries Statistics Surveys’s catch rates in terms of total number of sheepshead caught or 
targeted per trip interview on the Atlantic coast of Florida for the period 1991-2009. The selected variables are sheded. 

 
 

Positives - poisson model
DF Source level Deviance Dev_per DF chisq probchisq chi_df Pct_dev_redDF AICC Cum_%

5795 1 30413.2 5.25
5794   mode_fx 1 28501.6 4.92 1911.59 0 1 6.269 44218.36 6.269
5794    fishers 1 29884.3 5.16 528.94 4.806E-117 1 1.722 45601.011
5792   bay 1 29894.8 5.16 518.42 4.853E-112 3 1.654 45615.532
5790   wave 1 29886.3 5.16 526.96 1.21E-111 5 1.648 45611.005
5777   year 1 29852 5.17 561.28 1.293E-107 18 1.540 45602.798
5794    hrsf 1 29952.7 5.17 460.57 3.614E-102 1 1.497 45669.38
5794   area_x 1 30046 5.19 367.24 7.4795E-82 1 1.190 45762.713
5794   season 1 30211.3 5.21 201.94 7.8629E-46 1 0.647 45928.005

5794   mode_fx 2 28501.6 4.92
5776   mode_fx  year 2 27789 4.81 712.61 1.197E-139 18 2.059 43541.895 8.328
5789   mode_fx  wave 2 28017.6 4.84 484.09 2.171E-102 5 1.512 43744.29
5793   mode_fx   hrsf 2 28192.9 4.87 308.77 4.0376E-69 1 0.999 43911.587
5791   mode_fx  bay 2 28232 4.88 269.61 3.7523E-58 3 0.839 43954.76
5793   mode_fx  season 2 28281 4.88 220.64 6.5651E-50 1 0.710 43999.724
5793   mode_fx  area_x 2 28446.5 4.91 55.18 1.0989E-13 1 0.165 44165.18
5793   mode_fx   fishers 2 28472.7 4.92 28.95 7.439E-08 1 0.079 44191.415

5776   mode_fx year 3 27789 4.81
5771   mode_fx year  wave 3 27306.8 4.73 482.28 5.328E-102 5 1.513 43069.695 9.841
5775   mode_fx year   hrsf 3 27416.3 4.75 372.69 4.8507E-83 1 1.214 43171.217
5773   mode_fx year  bay 3 27512.4 4.77 276.67 1.1139E-59 3 0.866 43271.273
5775   mode_fx year  season 3 27552.3 4.77 236.72 2.0404E-53 1 0.765 43307.189
5775   mode_fx year  area_x 3 27738.4 4.80 50.64 1.1102E-12 1 0.151 43493.271
5775   mode_fx year   fishers 3 27777 4.81 12.06 0.00051514 1 0.024 43531.85

5771   mode_fx year wave 4 27306.8 4.73
5770   mode_fx year wave   hrsf 4 26960.4 4.67 346.34 2.6588E-77 1 1.128 42725.375 10.969
5768   mode_fx year wave  bay 4 27001.3 4.68 305.42 6.6808E-66 3 0.962 42770.332
5770   mode_fx year wave  area_x 4 27263.7 4.73 43.07 5.2713E-11 1 0.127 43028.639
5770   mode_fx year wave   fishers 4 27288.6 4.73 18.12 2.0707E-05 1 0.044 43053.59
5771   mode_fx year wave  season 4 0

5770   mode_fx year wave   hrsf 5 26960.4 4.67
5767   mode_fx year wave   hrsf bay 5 26672.3 4.62 288.08 3.7809E-62 3 0.906 42443.354
5769   mode_fx year wave   hrsf area_x 5 26921.1 4.67 39.33 3.5855E-10 1 0.114 42688.067
5769   mode_fx year wave   hrsf  fishers 5 26941.5 4.67 18.90 1.3755E-05 1 0.047 42708.491
5770   mode_fx year wave   hrsf season 5 0
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Table 5.2.4.1 (cont’s).  The stepwise selection process (zeroes – binomial model) of identifying variables to include in the 
Generalized Linear Model for the Marine Recreational Fisheries Statistics Surveys’s catch rates in terms of total number of 
sheepshead caught or targeted per trip interview on the Atlantic coast of Florida for the period 1991-2009. The selected variables are 
sheded. 
 

 
 
 

Zeroes - binomial model
DF Source level Deviance Dev_perDF chisq probchisq chi_df Pct_dev_redDF AICC Cum_%

7327 1 7514.28 1.03
7326   mode_fx 1 6963.22 0.95 551.05 7.424E-122 1 7.321 6967.2264 7.321
7326    fishers 1 7070.39 0.97 443.88 1.5454E-98 1 5.894 7074.3961
7326    hrsf 1 7270.58 0.99 243.70 6.1279E-55 1 3.230 7274.5777
7324   bay 1 7272.95 0.99 241.33 4.9076E-52 3 3.172 7280.9544
7309   year 1 7450.34 1.02 63.94 4.6463E-07 18 0.607 7488.4396
7322   wave 1 7483.92 1.02 30.36 1.2553E-05 5 0.336 7495.935
7326   area_x 1 7491.27 1.02 23.01 1.6121E-06 1 0.293 7495.2712

7326   mode_fx 2 6963.22 0.95
7323   mode_fx  bay 2 6605.98 0.90 357.24 4.0288E-77 3 4.719 6615.9894 12.040
7325   mode_fx   hrsf 2 6822.4 0.93 140.83 1.7565E-32 1 1.862 6828.4024
7325   mode_fx   fishers 2 6876.96 0.94 86.26 1.5748E-20 1 1.136 6882.9644
7308   mode_fx  year 2 6892.92 0.94 70.30 4.0147E-08 18 0.710 6933.036
7321   mode_fx  wave 2 6943.18 0.95 20.04 0.00122737 5 0.204 6957.1983
7325   mode_fx  area_x 2 6959.66 0.95 3.56 0.05919124 1 0.035 6965.6682

7323   mode_fx bay 3 6605.98 0.90
7322   mode_fx bay   hrsf 3 6424.46 0.88 181.52 2.2597E-41 1 2.405 6436.4749 14.445
7322   mode_fx bay   fishers 3 6541.56 0.89 64.42 1.0031E-15 1 0.846 6553.5684
7305   mode_fx bay  year 3 6557.64 0.90 48.34 0.00013397 18 0.429 6603.7918
7318   mode_fx bay  wave 3 6577.74 0.90 28.24 3.2671E-05 5 0.316 6597.7713
7322   mode_fx bay  area_x 3 6601.87 0.90 4.11 0.04271715 1 0.043 6613.8861

7322   mode_fx bay   hrsf 4 6424.46 0.88
7321   mode_fx bay   hrsf  fishers 4 6364.17 0.87 60.29 8.1916E-15 1 0.791 6378.1901
7304   mode_fx bay   hrsf year 4 6366.71 0.87 57.75 4.6944E-06 18 0.560 6414.8736
7317   mode_fx bay   hrsf wave 4 6402.38 0.88 22.09 0.0005041 5 0.236 6424.4129
7321   mode_fx bay   hrsf area_x 4 6421.7 0.88 2.77 0.09622185 1 0.025 6435.7117
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Table 5.2.4.1 (cont’s).  The stepwise selection process (positives – poisson model) of identifying variables to include in the 
Generalized Linear Model for the Marine Recreational Fisheries Statistics Surveys’s catch rates in terms of total number of 
sheepshead caught or targeted per trip interview on the gulf coast of Florida for the period 1991-2009. The selected variables are 
sheded. 

 
 

Positives - poisson model
DF Source level Deviance Dev_per DF chisq probchisq chi_df Pct_dev_redDF AICC Cum_%

9857 1 69250.8 7.03
9856   mode_fx 1 64678.2 6.56 4572.69 0 1 6.594 93455.478 6.594
9856    fishers 1 65654.4 6.66 3596.45 0 1 5.184 94431.727
9852   wave 1 65922.1 6.69 3328.73 0 5 4.758 94707.445
9856   season 1 66771.9 6.77 2478.94 0 1 3.570 95549.233
9850   bay 1 67323.9 6.83 1926.98 0 7 2.714 96113.203
9856    hrsf 1 68010.5 6.90 1240.36 1.032E-271 1 1.781 96787.81
9839   year 1 68541.6 6.97 709.25 6.169E-139 18 0.843 97352.996
9856   area_x 1 68683.9 6.97 566.90 2.653E-125 1 0.809 97461.273

9856   mode_fx 2 64678.2 6.56
9851   mode_fx  wave 2 61284.4 6.22 3393.75 0 5 4.856 90071.734 11.450
9855   mode_fx  season 2 62178.3 6.31 2499.80 0 1 3.601 90957.676
9849   mode_fx  bay 2 63180 6.41 1498.14 0 7 2.099 91971.351
9855   mode_fx   fishers 2 63359.8 6.43 1318.32 1.181E-288 1 1.895 92139.16
9838   mode_fx  year 2 63781.6 6.48 896.51 8.716E-179 18 1.126 92595.055
9855   mode_fx   hrsf 2 64060.3 6.50 617.88 2.164E-136 1 0.883 92839.601
9855   mode_fx  area_x 2 64387.3 6.53 290.87 3.2144E-65 1 0.411 93166.61

9851   mode_fx wave 3 61284.4 6.22
9850   mode_fx wave   fishers 3 59897 6.08 1387.36 1.173E-303 1 1.996 88686.379 13.446
9844   mode_fx wave  bay 3 60026.1 6.10 1258.27 1.768E-267 7 1.756 88827.497
9833   mode_fx wave  year 3 60432.4 6.15 852.00 2.688E-169 18 1.071 89255.86
9850   mode_fx wave   hrsf 3 60547.4 6.15 736.99 2.703E-162 1 1.056 89336.746
9850   mode_fx wave  area_x 3 61089.2 6.20 195.19 2.3461E-44 1 0.273 89878.551
9851   mode_fx wave  season 3 0

9850   mode_fx wave   fishers 4 59897 6.08
9843   mode_fx wave   fishers bay 4 58741.2 5.97 1155.88 2.447E-245 7 1.610 87544.532 15.056
9832   mode_fx wave   fishers year 4 59012.7 6.00 884.39 3.353E-176 18 1.122 87838.122
9849   mode_fx wave   fishers  hrsf 4 59232.1 6.01 664.95 1.255E-146 1 0.952 88023.436
9849   mode_fx wave   fishers area_x 4 59651.8 6.06 245.29 2.7667E-55 1 0.346 88443.095
9850   mode_fx wave   fishers season 4 0

9843   mode_fx wave bay   fishers 5 58741.2 5.97
9825   mode_fx wave bay   fishers year 5 57924.7 5.90 816.49 9.793E-162 18 1.027 86764.217 16.0829
9842   mode_fx wave bay   fishers  hrsf 5 58151.5 5.91 589.68 2.939E-130 1 0.844 86956.857
9842   mode_fx wave bay   fishers area_x 5 58632.8 5.96 108.35 2.2519E-25 1 0.148 87438.188
9843   mode_fx wave bay   fishers season 5 0

9825   mode_fx wave bay year   fishers 6 57924.7 5.90
9824   mode_fx wave bay year   fishers  hrsf 6 57339.9 5.84 584.74 3.485E-129 1 0.838679851 86181.487
9824   mode_fx wave bay year   fishers area_x 6 57832.4 5.89 92.31 7.4254E-22 1 0.125198129 86673.925
9825   mode_fx wave bay year   fishers season 6 0
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Table 5.2.4.1 (cont’s).  The stepwise selection process (zeroes – binomial model) of identifying variables to include in the 
Generalized Linear Model for the Marine Recreational Fisheries Statistics Surveys’s catch rates in terms of total number of 
sheepshead caught or targeted per trip interview on the gulf coast of Florida for the period 1991-2009. The selected variables are 
sheded. 

 
 

Zeroes - binomial model
DF Source level Deviance Dev_perDF chisq probchisq chi_df Pct_dev_redDF AICC Cum_%

12594 1 13186.5 1.05
12593   mode_fx 1 11618.7 0.92 1567.75 0 1 11.882 11622.713 11.882
12593    fishers 1 12117.5 0.96 1068.96 1.84E-234 1 8.099 12121.505
12593    hrsf 1 12604.7 1.00 581.74 1.566E-128 1 4.404 12608.724
12587   bay 1 12734.1 1.01 452.40 1.3584E-93 7 3.377 12750.082
12589   wave 1 13014.4 1.03 172.10 2.5987E-35 5 1.266 13026.372
12576   year 1 13083.9 1.04 102.58 7.4464E-14 18 0.636 13121.948
12593   area_x 1 13180.3 1.05 6.14 0.01320506 1 0.039 13184.326

12593   mode_fx 2 11618.7 0.92
12586   mode_fx  bay 2 11349.8 0.90 268.94 2.5557E-54 7 1.992 11367.782 13.874
12592   mode_fx   hrsf 2 11385.7 0.90 232.97 1.3404E-52 1 1.760 11391.742
12588   mode_fx  wave 2 11467 0.91 151.69 5.8333E-31 5 1.116 11481.032
12592   mode_fx   fishers 2 11537.2 0.92 81.48 1.7733E-19 1 0.611 11543.237
12575   mode_fx  year 2 11523 0.92 95.73 1.3317E-12 18 0.601 11563.048
12592   mode_fx  area_x 2 11616.1 0.92 2.58 0.10849369 1 0.013 11622.138

12586   mode_fx bay 3 11349.8 0.90
12585   mode_fx bay   hrsf 3 11070.7 0.88 279.08 1.1942E-62 1 2.111 11090.709 15.985
12581   mode_fx bay  wave 3 11157.3 0.89 192.44 1.1738E-39 5 1.427 11185.358
12568   mode_fx bay  year 3 11245.5 0.89 104.27 3.6381E-14 18 0.669 11299.621
12585   mode_fx bay   fishers 3 11268.2 0.90 81.59 1.677E-19 1 0.612 11288.198
12585   mode_fx bay  area_x 3 11347.5 0.90 2.25 0.13361068 1 0.010 11367.535

12585   mode_fx bay   hrsf 4 11070.7 0.88
12580   mode_fx bay   hrsf wave 4 10901.4 0.87 169.26 1.0491E-34 5 1.252 10931.469 17.237
12567   mode_fx bay   hrsf year 4 10969.8 0.87 100.91 1.5088E-13 18 0.647 11025.912
12584   mode_fx bay   hrsf  fishers 4 10999.9 0.87 70.84 3.8712E-17 1 0.531 11021.871
12584   mode_fx bay   hrsf area_x 4 11069.2 0.88 1.50 0.2207971 1 0.005 11091.214

12580   mode_fx bay wave   hrsf 5 10901.4 0.87
12562   mode_fx bay wave   hrsf year 5 10806.2 0.86 95.27 1.6174E-12 18 0.606 10872.344
12579   mode_fx bay wave   hrsf  fishers 5 10833.7 0.86 67.78 1.8284E-16 1 0.508 10865.695
12579   mode_fx bay wave   hrsf area_x 5 10900.3 0.87 1.13 0.2885248 1 0.002 10932.348
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Table 5.2.4.2  Nominal and standardized and total number of sheepshead caught or 
targeted per trip (scaled to mean) and their coefficients of variation (CV) for the 
recreational fishery on the Atlantic and gulf coasts of Florida during 1991-2009. The 
results of a Monte Carlo process followed to estimate the distribution of the standardized 
catch rate are summarized with the distribution’s mean, median, 2.5-, 25-, 75-, 97.5- 
percentiles.  The number of trips indicates those with complete data that are used in the 
proportion-positive binomial model used in the standardization analysis. 

 
 
 

Atlantic
Standardized Nominal

Trips Mean 2.5th 25th Median 75th 97.5th CPUE CV
1991 154 1.4859 0.8410 1.1903 1.4495 1.7125 2.3613 1.2549 0.1440
1992 285 1.4202 0.8279 1.1777 1.3789 1.6247 2.2228 1.3151 0.1270
1993 348 1.4598 1.0013 1.2648 1.4294 1.6309 2.0134 1.1790 0.1926
1994 487 1.2809 0.9425 1.1476 1.2658 1.3983 1.6923 1.1976 0.0954
1995 379 1.3918 0.9289 1.1964 1.3565 1.5675 1.9552 1.1963 0.1116
1996 281 1.0722 0.6728 0.9045 1.0556 1.2086 1.6219 1.0214 0.0920
1997 273 0.9254 0.5793 0.7700 0.8996 1.0571 1.3979 1.0056 0.0862
1998 419 0.7850 0.5575 0.6870 0.7703 0.8675 1.0862 0.8418 0.0883
1999 675 0.9270 0.6549 0.8268 0.9201 1.0202 1.2098 1.0444 0.0671
2000 456 0.7823 0.5777 0.6981 0.7722 0.8559 1.0392 0.7455 0.0794
2001 568 0.8834 0.6590 0.7894 0.8761 0.9724 1.1644 0.8718 0.0677
2002 460 0.7959 0.5654 0.7027 0.7852 0.8735 1.0695 0.8020 0.0775
2003 407 0.9969 0.6982 0.8748 0.9812 1.1012 1.4042 0.9937 0.1040
2004 339 0.8076 0.5340 0.6966 0.7892 0.9061 1.1690 0.8209 0.0768
2005 383 0.9680 0.6659 0.8460 0.9599 1.0725 1.3388 0.9602 0.0723
2006 393 0.8271 0.5473 0.7184 0.8139 0.9269 1.1585 0.9001 0.1186
2007 336 0.8579 0.5847 0.7382 0.8445 0.9605 1.2181 1.0269 0.1095
2008 363 1.0432 0.7026 0.9063 1.0342 1.1603 1.4573 1.0259 0.1032
2009 322 0.8063 0.5552 0.7029 0.7955 0.8901 1.1354 0.7971 0.1004

Gulf
Standardized Nominal

Trips Mean 2.5th 25th Median 75th 97.5th CPUE CV
1991 184 1.0294 0.5757 0.8278 0.9948 1.1899 1.6671 1.0375 0.1617
1992 617 1.3750 0.9567 1.2019 1.3526 1.5183 1.9236 1.2212 0.0648
1993 647 1.2616 0.9082 1.1054 1.2513 1.3945 1.7123 1.2163 0.0704
1994 599 1.0007 0.7297 0.8974 0.9886 1.0964 1.3227 1.0062 0.0685
1995 636 1.1849 0.9060 1.0676 1.1700 1.2908 1.5170 1.3151 0.2473
1996 547 0.9489 0.6893 0.8498 0.9366 1.0412 1.2504 0.8104 0.0632
1997 488 0.8700 0.6341 0.7752 0.8634 0.9560 1.1640 0.8756 0.0717
1998 676 1.0965 0.7985 0.9706 1.0806 1.2048 1.4828 1.0695 0.0609
1999 1057 1.0920 0.8386 0.9955 1.0813 1.1786 1.4041 1.1464 0.0491
2000 632 1.0622 0.7671 0.9500 1.0504 1.1633 1.4063 1.1122 0.0673
2001 662 0.9657 0.7032 0.8561 0.9574 1.0617 1.2926 0.9417 0.0692
2002 751 0.9619 0.7289 0.8690 0.9528 1.0430 1.2490 0.9366 0.0622
2003 851 0.8921 0.6955 0.8222 0.8829 0.9586 1.1238 0.9449 0.0706
2004 854 1.0411 0.7825 0.9433 1.0311 1.1257 1.3402 1.0198 0.0592
2005 857 0.9810 0.7616 0.8937 0.9678 1.0558 1.2604 0.9303 0.0575
2006 633 0.8138 0.6111 0.7240 0.8050 0.8920 1.0707 0.8714 0.0734
2007 632 0.7696 0.5911 0.6973 0.7597 0.8382 0.9908 0.8653 0.0709
2008 582 0.7141 0.5264 0.6418 0.7079 0.7826 0.9415 0.8174 0.0746
2009 690 0.8836 0.6581 0.7913 0.8812 0.9638 1.1444 0.8622 0.0659
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Table 5.2.5.1  Estimated age structure of the recreational landings (MRFSS Type A and B1) of sheepshead made along Florida’s 
Atlantic coast during 1982-2009.  Numbers under each age is the proportion of that year’s total landings, by number, in that age 
group. 

 
 

Age Total
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+ Landings

1982 0.005 0.074 0.191 0.256 0.192 0.141 0.048 0.043 0.020 0.012 0.004 0.003 0.009 0.001 0.002 860,930
1983 0.143 0.081 0.197 0.227 0.151 0.092 0.030 0.027 0.016 0.010 0.003 0.002 0.005 0.007 0.011 499,705
1984 0.003 0.045 0.150 0.263 0.218 0.152 0.055 0.048 0.024 0.013 0.005 0.004 0.011 0.003 0.006 1,030,776
1985 0.012 0.062 0.176 0.252 0.221 0.147 0.044 0.036 0.018 0.011 0.004 0.002 0.014 0.001 0.001 342,482
1986 0.000 0.062 0.197 0.277 0.203 0.128 0.039 0.036 0.019 0.011 0.007 0.002 0.010 0.003 0.006 707,220
1987 0.000 0.040 0.164 0.274 0.227 0.136 0.043 0.037 0.025 0.009 0.003 0.003 0.009 0.013 0.017 1,101,371
1988 0.000 0.052 0.174 0.281 0.239 0.139 0.037 0.034 0.016 0.010 0.002 0.002 0.009 0.002 0.005 583,433
1989 0.000 0.057 0.162 0.248 0.208 0.153 0.047 0.052 0.023 0.013 0.006 0.003 0.013 0.007 0.009 325,708
1990 0.000 0.065 0.211 0.293 0.200 0.118 0.038 0.033 0.018 0.012 0.003 0.002 0.005 0.001 0.003 566,540
1991 0.000 0.038 0.174 0.278 0.216 0.160 0.044 0.038 0.017 0.011 0.004 0.003 0.013 0.001 0.004 829,279
1992 0.000 0.076 0.206 0.264 0.202 0.119 0.043 0.037 0.019 0.010 0.004 0.003 0.007 0.005 0.005 797,323
1993 0.000 0.089 0.206 0.257 0.196 0.123 0.040 0.033 0.020 0.012 0.003 0.002 0.010 0.002 0.006 866,481
1994 0.000 0.049 0.165 0.275 0.212 0.143 0.047 0.042 0.024 0.013 0.008 0.003 0.010 0.002 0.005 1,182,569
1995 0.000 0.084 0.189 0.257 0.193 0.129 0.044 0.043 0.020 0.011 0.012 0.003 0.010 0.002 0.005 890,697
1996 0.000 0.030 0.111 0.264 0.238 0.158 0.064 0.060 0.029 0.012 0.005 0.005 0.010 0.005 0.010 446,505
1997 0.000 0.016 0.109 0.334 0.224 0.111 0.074 0.068 0.027 0.004 0.004 0.008 0.005 0.009 0.007 353,096
1998 0.000 0.005 0.081 0.187 0.280 0.253 0.039 0.032 0.041 0.034 0.008 0.000 0.018 0.000 0.021 282,489
1999 0.000 0.007 0.118 0.175 0.236 0.177 0.046 0.134 0.011 0.068 0.019 0.000 0.002 0.001 0.005 372,954
2000 0.000 0.010 0.085 0.214 0.238 0.079 0.128 0.062 0.018 0.065 0.045 0.021 0.003 0.008 0.025 380,822
2001 0.000 0.019 0.123 0.160 0.164 0.150 0.099 0.076 0.087 0.048 0.010 0.010 0.015 0.014 0.025 465,194
2002 0.000 0.016 0.154 0.231 0.156 0.125 0.116 0.036 0.031 0.026 0.064 0.008 0.026 0.009 0.003 290,370
2003 0.000 0.001 0.088 0.270 0.211 0.127 0.061 0.122 0.043 0.026 0.018 0.007 0.013 0.007 0.007 353,243
2004 0.000 0.000 0.063 0.180 0.314 0.155 0.086 0.063 0.050 0.017 0.033 0.023 0.004 0.010 0.001 231,245
2005 0.000 0.017 0.008 0.135 0.210 0.197 0.141 0.069 0.021 0.075 0.013 0.036 0.015 0.040 0.023 455,950
2006 0.000 0.003 0.129 0.043 0.127 0.218 0.212 0.058 0.072 0.016 0.035 0.009 0.016 0.023 0.039 291,002
2007 0.000 0.006 0.067 0.231 0.088 0.095 0.142 0.170 0.086 0.029 0.006 0.043 0.010 0.000 0.028 329,955
2008 0.000 0.021 0.076 0.208 0.274 0.028 0.049 0.094 0.125 0.051 0.037 0.009 0.010 0.006 0.013 331,321
2009 0.000 0.012 0.150 0.179 0.203 0.161 0.034 0.028 0.070 0.034 0.029 0.033 0.018 0.021 0.027 246,007
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Table 5.2.5.1 (con’t)  Estimated age structure of the recreational landings (MRFSS Type A and B1) of sheepshead made along 
Florida’s gulf coast during 1982-2009.  Numbers under each age is the proportion of that year’s total landings, by number, in that age 
group. 

 
 

Age Total
0 1 2 3 4 5 6 7 8 9 10 11+ Landings

1982 0.001 0.045 0.125 0.262 0.225 0.084 0.049 0.046 0.050 0.063 0.032 0.016 702,445
1983 0.000 0.050 0.162 0.323 0.182 0.065 0.032 0.031 0.058 0.038 0.024 0.034 1,195,967
1984 0.013 0.045 0.124 0.241 0.220 0.083 0.045 0.040 0.047 0.062 0.051 0.030 950,624
1985 0.000 0.035 0.095 0.290 0.226 0.091 0.044 0.043 0.047 0.051 0.051 0.027 983,538
1986 0.000 0.057 0.137 0.281 0.181 0.079 0.043 0.049 0.059 0.064 0.032 0.017 505,710
1987 0.009 0.096 0.161 0.293 0.194 0.075 0.035 0.036 0.034 0.033 0.026 0.010 602,361
1988 0.000 0.042 0.156 0.329 0.220 0.077 0.036 0.034 0.036 0.036 0.025 0.010 1,642,668
1989 0.000 0.039 0.183 0.351 0.211 0.065 0.029 0.026 0.034 0.031 0.019 0.012 1,723,345
1990 0.000 0.062 0.184 0.308 0.211 0.079 0.036 0.036 0.028 0.029 0.021 0.008 892,093
1991 0.000 0.081 0.223 0.327 0.188 0.060 0.028 0.024 0.020 0.023 0.019 0.007 844,455
1992 0.000 0.073 0.223 0.349 0.196 0.061 0.027 0.021 0.017 0.015 0.015 0.004 2,094,373
1993 0.000 0.068 0.252 0.434 0.114 0.011 0.028 0.028 0.018 0.018 0.017 0.012 1,950,284
1994 0.000 0.027 0.082 0.404 0.329 0.042 0.034 0.021 0.045 0.008 0.008 0.001 907,568
1995 0.000 0.045 0.200 0.152 0.223 0.212 0.034 0.033 0.008 0.048 0.036 0.009 1,237,206
1996 0.000 0.005 0.081 0.199 0.187 0.237 0.170 0.047 0.031 0.013 0.008 0.021 691,832
1997 0.000 0.012 0.061 0.269 0.347 0.106 0.123 0.059 0.009 0.005 0.004 0.004 654,503
1998 0.000 0.001 0.055 0.276 0.249 0.221 0.062 0.092 0.031 0.004 0.009 0.000 696,968
1999 0.000 0.020 0.126 0.294 0.185 0.150 0.071 0.088 0.031 0.010 0.015 0.008 883,988
2000 0.000 0.043 0.211 0.346 0.156 0.063 0.064 0.070 0.010 0.011 0.017 0.009 725,095
2001 0.000 0.003 0.110 0.206 0.415 0.119 0.036 0.021 0.032 0.016 0.023 0.018 744,516
2002 0.000 0.006 0.092 0.302 0.269 0.205 0.057 0.024 0.023 0.013 0.003 0.007 685,530
2003 0.000 0.002 0.068 0.288 0.324 0.145 0.131 0.012 0.008 0.006 0.002 0.014 760,752
2004 0.000 0.007 0.037 0.252 0.329 0.179 0.090 0.085 0.006 0.004 0.009 0.002 871,381
2005 0.000 0.020 0.042 0.147 0.263 0.272 0.094 0.064 0.060 0.020 0.005 0.012 799,547
2006 0.000 0.003 0.102 0.170 0.180 0.195 0.177 0.084 0.034 0.036 0.009 0.010 731,896
2007 0.000 0.002 0.046 0.262 0.232 0.137 0.101 0.125 0.027 0.027 0.025 0.017 708,529
2008 0.000 0.010 0.029 0.195 0.298 0.168 0.097 0.100 0.041 0.015 0.026 0.020 743,285
2009 0.000 0.000 0.098 0.162 0.258 0.192 0.096 0.053 0.057 0.038 0.028 0.018 764,322
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Table 5.2.5.2  Estimated age structure of the recreational releases (MRFSS Type B2) of live sheepshead made along Florida’s 
Atlantic coast during 1982-2009.  Numbers under each age is the proportion of that year’s total landings, by number, in that age 
group. Note that the age structure was constant during 1982-1996 because of the application on an average age-length key. 

 

Age Total
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+ Releases

1982 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 119,960
1983 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 17,679
1984 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 13,925
1985 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 53,684
1986 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 39,201
1987 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 31,550
1988 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 89,902
1989 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 228,027
1990 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 67,219
1991 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 156,198
1992 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 163,972
1993 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 129,316
1994 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 214,519
1995 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 310,253
1996 0.000 0.187 0.388 0.260 0.118 0.039 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 256,071
1997 0.000 0.178 0.349 0.336 0.118 0.015 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 287,957
1998 0.000 0.196 0.427 0.183 0.117 0.063 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 333,520
1999 0.000 0.091 0.654 0.217 0.000 0.039 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 368,347
2000 0.000 0.231 0.585 0.155 0.009 0.009 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 311,043
2001 0.000 0.235 0.496 0.177 0.054 0.018 0.011 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000 510,921
2002 0.000 0.162 0.552 0.235 0.032 0.010 0.000 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000 352,243
2003 0.000 0.043 0.539 0.375 0.036 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 351,120
2004 0.007 0.066 0.395 0.200 0.302 0.015 0.015 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 307,741
2005 0.029 0.593 0.199 0.137 0.031 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 336,668
2006 0.000 0.112 0.818 0.024 0.037 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 299,119
2007 0.000 0.085 0.333 0.476 0.050 0.014 0.000 0.000 0.007 0.000 0.000 0.000 0.000 0.000 0.036 370,967
2008 0.006 0.169 0.382 0.300 0.106 0.008 0.000 0.000 0.008 0.000 0.018 0.000 0.003 0.000 0.000 547,152
2009 0.010 0.240 0.479 0.180 0.071 0.020 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 336,448
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Table 5.2.5.2 (con’t)  Estimated age structure of the recreational releases (MRFSS Type B2) of live sheepshead made along Florida’s 
gulf coast during 1982-2009.  Numbers under each age is the proportion of that year’s total landings, by number, in that age group. 
Note that the age structure was constant during 1982-1992 because of the application on an average age-length key. 
 

 
 
 

Age Total
0 1 2 3 4 5 6 7 8 9 10 11+ Releases

1982 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 372,792
1983 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 575,211
1984 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 1,187,286
1985 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 197,090
1986 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 251,179
1987 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 300,098
1988 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 531,241
1989 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 197,360
1990 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 348,311
1991 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 669,776
1992 0.000 0.160 0.407 0.335 0.091 0.007 0.000 0.000 0.000 0.000 0.000 0.000 1,049,024
1993 0.000 0.166 0.411 0.393 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 937,919
1994 0.000 0.106 0.265 0.468 0.154 0.006 0.000 0.000 0.000 0.000 0.000 0.000 617,920
1995 0.000 0.209 0.546 0.144 0.089 0.014 0.000 0.000 0.000 0.000 0.000 0.000 871,127
1996 0.000 0.146 0.474 0.312 0.035 0.019 0.006 0.000 0.007 0.000 0.000 0.000 709,690
1997 0.008 0.224 0.411 0.255 0.069 0.022 0.000 0.011 0.000 0.000 0.000 0.000 760,785
1998 0.000 0.080 0.594 0.283 0.000 0.043 0.000 0.000 0.000 0.000 0.000 0.000 1,104,340
1999 0.002 0.187 0.528 0.233 0.029 0.022 0.000 0.000 0.000 0.000 0.000 0.000 1,129,222
2000 0.004 0.293 0.462 0.183 0.059 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1,272,415
2001 0.000 0.153 0.479 0.227 0.093 0.036 0.012 0.000 0.000 0.000 0.000 0.000 960,534
2002 0.008 0.153 0.556 0.156 0.098 0.017 0.012 0.000 0.000 0.000 0.000 0.000 1,125,197
2003 0.000 0.163 0.432 0.259 0.094 0.042 0.010 0.000 0.000 0.000 0.000 0.000 1,370,008
2004 0.012 0.180 0.296 0.310 0.165 0.000 0.010 0.019 0.000 0.000 0.000 0.010 1,547,022
2005 0.000 0.205 0.412 0.177 0.127 0.023 0.027 0.023 0.000 0.000 0.008 0.000 1,389,781
2006 0.000 0.230 0.637 0.123 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000 938,390
2007 0.000 0.110 0.544 0.313 0.033 0.000 0.000 0.000 0.000 0.000 0.000 0.000 739,557
2008 0.007 0.204 0.384 0.284 0.093 0.014 0.000 0.007 0.007 0.000 0.000 0.000 813,482
2009 0.000 0.104 0.516 0.192 0.141 0.032 0.015 0.000 0.000 0.000 0.000 0.000 907,495
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Table 5.3.1.2.1  Number of hauls made and number of sheepshead captured and 
employed by the FWC’s Fishery-Independent monitoring programs stratified random 
surveys using 23.1-m bag seines and 183-m haul seines.  These represent only 23.1-m 
bag seine sets made during the recruitment window (April-July each year) in survey areas 
consistently sampled (i.e., southeast on the Atlantic coast and southwest on the gulf 
coast) over the years considered.  All 183-m haul seine sets from the areas listed in the 
text were used. 
 

 

Atlantic Gulf
23.1-m bag seine 183-m haul seine 23.1-m bag seine 183-m haul seine
hauls No. fish hauls No. fish hauls No. fish hauls No. fish

1989 53 1
1990 70 36
1991 84 63
1992 86 65
1993 80 15
1994 78 144
1995 134 43
1996 323 69 305 472
1997 358 1,509 318 163 535 621
1998 428 2,151 220 68 725 864
1999 144 112 419 1,599 232 103 921 1,293
2000 142 151 420 1,760 231 183 915 1,100
2001 136 149 535 1,530 232 65 852 1,172
2002 137 87 602 1,848 232 33 852 1,078
2003 136 8 613 1,885 231 99 852 1,235
2004 169 351 614 2,235 236 157 852 1,352
2005 170 158 609 2,045 236 37 852 1,140
2006 166 107 608 1,368 235 17 852 868
2007 168 381 614 1,818 236 67 852 1,048
2008 184 189 588 1,525 240 453 852 1,658
2009 184 255 561 1,441 240 255 846 1,312
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Table 5.3.1.4.1  Fork lengths (inches) of sheepshead captured using the 183-m haul seine 
deployed during the Fishery-Independent monitoring program’s stratified random 
sampling survey conducted during 1997-2009 along the Atlantic coast of Florida. 
 

 

Year
Inch_FL 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

1 0 0 1 0 0 0 0 1 1 0 1 2 2
2 0 1 7 22 5 6 5 36 11 4 93 30 7
3 38 13 28 109 60 29 14 176 35 23 140 31 73
4 46 29 43 106 131 42 24 65 39 21 57 49 77
5 28 34 36 65 99 36 13 26 69 34 53 48 88
6 46 24 51 51 124 83 23 32 103 51 88 72 61
7 96 63 43 70 129 137 85 39 162 72 84 93 86
8 146 104 78 114 128 185 117 79 206 80 109 107 80
9 180 177 87 115 105 187 204 121 136 97 109 110 109

10 215 294 137 141 116 173 236 197 156 138 143 111 130
11 145 307 184 189 138 208 234 265 209 191 181 145 129
12 181 323 195 171 122 209 249 230 195 167 195 157 113
13 111 293 195 194 95 171 233 229 162 121 155 156 122
14 70 204 182 155 87 124 154 162 143 77 107 114 82
15 33 95 131 81 95 102 130 121 96 52 77 62 74
16 22 57 83 50 50 52 68 55 72 34 37 29 39
17 16 32 45 33 20 33 51 38 37 22 31 19 30
18 10 17 28 13 12 10 23 16 23 13 21 14 13
19 9 5 6 6 8 8 9 3 7 10 8 0 12
20 3 1 1 3 3 4 5 3 3 4 5 2 6
21 0 2 1 2 2 5 1 2 1 1 1 2 1
22 0 0 0 1 0 0 0 0 0 0 0 0 1
23 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 1 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 1,395 2,075 1,562 1,691 1,529 1,805 1,878 1,896 1,866 1,212 1,695 1,353 1,335
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Table 5.3.1.4.1 (con’t)  Fork lengths (inches) of sheepshead captured using the 183-m 
haul seine deployed during the Fishery-Independent monitoring program’s stratified 
random sampling survey conducted during 1996-2004 along the gulf coast of Florida. 
 

 
 

Year
Inch_FL 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

1 2 3 0 4 0 0 0 0 1 5 1 0 9 0
2 3 1 7 21 17 2 11 24 24 13 7 2 49 15
3 14 26 46 75 72 43 61 118 43 84 77 45 105 114
4 29 42 31 53 40 28 45 64 55 66 59 29 82 117
5 26 40 32 41 46 19 26 29 24 47 52 21 56 85
6 11 26 23 39 72 40 28 29 21 38 41 36 68 66
7 19 22 60 65 72 77 36 48 45 56 48 54 82 76
8 32 36 65 110 59 88 67 86 85 72 40 90 146 98
9 51 41 69 93 82 108 70 83 106 87 56 108 138 101
10 60 54 67 105 94 127 115 127 129 93 57 126 161 112
11 58 51 87 94 96 121 89 130 140 96 79 85 144 105
12 52 49 75 111 76 85 118 125 148 105 78 98 135 92
13 43 71 97 92 96 103 107 123 116 106 84 104 114 82
14 30 46 64 67 78 94 71 77 105 87 72 94 98 73
15 25 27 39 62 68 75 51 66 74 70 62 68 88 38
16 12 25 28 38 26 62 32 49 45 50 31 42 37 28
17 4 25 33 30 36 38 27 26 26 38 15 24 27 20
18 0 19 22 18 26 29 20 19 25 19 7 13 14 2
19 0 11 12 12 17 15 5 7 6 3 2 5 8 1
20 1 2 4 3 4 13 8 3 6 3 0 2 1 2
21 0 3 2 1 6 5 4 0 0 0 0 0 1 0
22 0 0 0 0 2 0 1 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 1 0 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 1 0 0 0 0 0 0 0 0 0

Total 472 620 863 1,135 1,086 1,172 992 1,233 1,224 1,138 868 1,046 1,563 1,227
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Table 5.3.1.6.1  Standardized median catch rates for young-of-the-year sheesphead (less 
than or equal to 40-mm standard length) captured by 23.1-m bag seines during the FWC 
fishery Independent Monitoring program each April-July period on the Atlantic and gulf 
coasts of Florida. The quintiles, minimum and maximum for those catch rates estimates 
are also shown. 
 

 
 

Atlantic Gulf
Median 25th 75th min max Median 25th 75th min max

1989 0.011 0.004 0.029 0.000 1.426
1990 0.751 0.437 1.330 0.073 12.177
1991 4.090 2.462 6.734 0.263 42.042
1992 0.758 0.439 1.279 0.076 6.540
1993 0.185 0.101 0.319 0.011 1.567
1994 1.436 0.810 2.513 0.132 17.308
1995 0.334 0.186 0.553 0.026 2.949
1996 0.109 0.063 0.177 0.006 0.657
1997 0.531 0.323 0.883 0.055 9.669
1998 0.116 0.065 0.187 0.009 0.949
1999 0.524 0.429 0.626 0.239 1.203 0.247 0.156 0.388 0.034 3.042
2000 0.832 0.693 1.023 0.391 1.854 0.791 0.473 1.252 0.065 6.566
2001 1.037 0.841 1.255 0.425 2.650 0.211 0.135 0.344 0.023 3.540
2002 0.488 0.402 0.614 0.187 1.518 0.103 0.060 0.168 0.008 0.971
2003 0.067 0.050 0.090 0.010 0.253 0.194 0.117 0.331 0.017 1.885
2004 2.088 1.730 2.480 0.858 3.787 0.354 0.222 0.606 0.019 2.805
2005 0.998 0.829 1.179 0.461 2.222 0.102 0.065 0.170 0.009 1.709
2006 0.610 0.515 0.736 0.279 1.375 0.066 0.036 0.117 0.006 0.754
2007 1.550 1.301 1.853 0.784 3.811 0.437 0.273 0.721 0.032 6.140
2008 1.326 1.087 1.609 0.550 2.938 1.799 1.018 3.099 0.147 33.228
2009 1.190 1.017 1.406 0.667 2.612 0.456 0.280 0.717 0.058 5.531
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Table 5.3.2.2  Observed indices of abundance for sheepshead on the Atlantic coast of Florida.The MRFSS indices were considered 
valid for sheepshead ages 2 through 6. The gray color indicates the strongest year-classes (age-0) and their progressions across ages 
and years. *The CVs were estimated using the outputs from FIM haul seine standardized, age-aggregated catch rates. 
 

 

Atlantic
FIM Haul Seine catch rates at age and pooled Combined early YOY MRFSS index

(number of fish at age per haul-seine set) Pooled (median # (median # per 
Year Age 0 Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14+ CPUE CV* per set) CV set scaled to mean) CV
1991 1.457 0.144
1992 1.397 0.127
1993 1.502 0.193
1994 1.274 0.095
1995 1.385 0.112
1996 1.049 0.092
1997 0.348 0.712 0.845 1.119 0.611 0.236 0.151 0.168 0.062 0.022 0.008 0.020 0.016 0.013 0.003 4.332 0.175 0.930 0.086
1998 0.199 0.245 1.076 1.080 1.097 1.032 0.196 0.138 0.117 0.089 0.021 0.000 0.050 0.001 0.035 5.376 0.171 0.763 0.088
1999 0.309 0.333 0.702 0.617 0.682 0.556 0.140 0.410 0.047 0.322 0.058 0.002 0.008 0.001 0.012 4.199 0.170 0.524 0.285 0.930 0.067
2000 0.812 0.572 0.619 0.688 0.632 0.212 0.376 0.176 0.051 0.159 0.111 0.055 0.003 0.017 0.063 4.546 0.173 0.832 0.293 0.750 0.079
2001 0.590 0.476 0.669 0.291 0.247 0.222 0.148 0.106 0.129 0.062 0.015 0.016 0.026 0.020 0.042 3.058 0.156 1.037 0.299 0.868 0.068
2002 0.200 0.456 0.871 0.602 0.299 0.244 0.203 0.063 0.068 0.047 0.058 0.016 0.039 0.011 0.011 3.189 0.156 0.488 0.320 0.766 0.077
2003 0.099 0.126 0.735 0.923 0.483 0.293 0.145 0.247 0.103 0.063 0.036 0.015 0.026 0.010 0.020 3.324 0.169 0.067 0.473 0.965 0.104
2004 0.549 0.085 0.370 0.563 0.902 0.303 0.187 0.120 0.103 0.023 0.063 0.047 0.007 0.013 0.015 3.350 0.158 2.088 0.255 0.786 0.077
2005 0.281 0.745 0.202 0.434 0.435 0.383 0.199 0.106 0.033 0.088 0.018 0.040 0.029 0.045 0.026 3.064 0.151 0.998 0.278 0.957 0.072
2006 0.135 0.240 0.601 0.101 0.207 0.245 0.241 0.049 0.049 0.018 0.032 0.009 0.010 0.018 0.039 1.993 0.165 0.610 0.286 0.809 0.119
2007 0.560 0.135 0.495 0.616 0.133 0.133 0.184 0.218 0.107 0.052 0.012 0.056 0.014 0.000 0.047 2.761 0.162 1.550 0.289 0.854 0.110
2008 0.296 0.322 0.374 0.383 0.389 0.041 0.064 0.105 0.156 0.068 0.054 0.012 0.022 0.007 0.007 2.301 0.156 1.326 0.289 0.990 0.103
2009 0.481 0.157 0.584 0.308 0.269 0.196 0.041 0.034 0.087 0.045 0.054 0.042 0.017 0.023 0.042 2.380 0.163 1.190 0.253 0.779 0.100
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Table 5.3.2.2 (con’t)  Observed indices of abundance for sheepshead on the gulf coast of Florida. The MRFSS indices were 
considered valid for sheepshead ages 2 through 6. The gray color indicates the strongest year-classes (age-0) and their progressions 
across ages and years. *The CVs were estimated using the outputs from FIM haul seine standardized, age-aggregated catch rates. 
 

 
 

Gulf
FIM Haul Seine catch rates at age and pooled Combined early YOY MRFSS index

(number of fish at age per haul-seine set) Pooled (median # (median # per 
Year Age 0 Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 10 Age 11+ CPUE CV* per set) CV set scaled to mean) CV
1989 0.011 2.603
1990 0.751 1.068
1991 4.090 0.946 0.995 0.162
1992 0.758 0.917 1.353 0.065
1993 0.185 0.885 1.251 0.070
1994 1.436 0.977 0.989 0.068
1995 0.334 0.935 1.170 0.247
1996 0.154 0.190 0.297 0.341 0.175 0.184 0.107 0.027 0.020 0.005 0.004 0.010 1.513 0.372 0.109 0.769 0.937 0.063
1997 0.224 0.088 0.156 0.192 0.220 0.082 0.094 0.055 0.011 0.014 0.008 0.008 1.152 0.359 0.531 0.938 0.863 0.072
1998 0.116 0.132 0.222 0.237 0.155 0.151 0.040 0.078 0.038 0.008 0.006 0.006 1.187 0.337 0.116 0.852 1.081 0.061
1999 0.139 0.215 0.277 0.244 0.123 0.094 0.039 0.059 0.020 0.006 0.008 0.004 1.228 0.335 0.247 0.884 1.081 0.049
2000 0.100 0.307 0.242 0.230 0.108 0.043 0.041 0.062 0.012 0.008 0.017 0.010 1.182 0.341 0.791 0.794 1.050 0.067
2001 0.002 0.236 0.311 0.250 0.326 0.107 0.029 0.016 0.032 0.027 0.020 0.017 1.376 0.339 0.211 0.974 0.957 0.069
2002 0.179 0.067 0.240 0.225 0.199 0.142 0.044 0.019 0.019 0.017 0.003 0.011 1.164 0.362 0.103 0.884 0.953 0.062
2003 0.267 0.116 0.220 0.313 0.257 0.123 0.105 0.014 0.006 0.005 0.008 0.013 1.447 0.353 0.194 0.862 0.883 0.071
2004 0.157 0.127 0.153 0.328 0.318 0.151 0.081 0.091 0.009 0.006 0.009 0.007 1.437 0.356 0.354 0.793 1.031 0.059
2005 0.252 0.135 0.170 0.159 0.216 0.202 0.076 0.055 0.043 0.014 0.004 0.008 1.336 0.358 0.102 0.944 0.968 0.057
2006 0.230 0.119 0.201 0.132 0.089 0.093 0.079 0.036 0.015 0.016 0.005 0.004 1.019 0.358 0.066 0.875 0.805 0.073
2007 0.114 0.073 0.290 0.320 0.175 0.079 0.055 0.070 0.015 0.014 0.014 0.010 1.228 0.366 0.437 0.954 0.760 0.071
2008 0.357 0.241 0.280 0.348 0.277 0.130 0.073 0.067 0.027 0.008 0.015 0.010 1.835 0.343 1.799 0.973 0.708 0.075
2009 0.391 0.148 0.291 0.169 0.202 0.117 0.052 0.022 0.023 0.014 0.013 0.008 1.450 0.335 0.456 0.909 0.881 0.066
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Table 5.3.3.1  Estimated age-frequency for sheepshead caught by the FWC’s FIM 
program 183-m haul-seine gear during 1997-2009 on Florida’s Atlantic coast and during 
1996-2009 on Florida’s gulf coast. 
 

 
 

Atlantic
Age (yr) 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

0 112 77 115 302 295 113 56 311 171 82 344 174 270
1 229 94 124 213 238 258 71 48 454 146 83 189 88
2 272 415 261 230 334 493 415 209 123 365 304 220 328
3 360 417 229 256 145 341 521 318 265 61 378 225 173
4 197 423 254 235 123 169 273 511 265 126 81 229 151
5 76 399 207 79 111 138 166 171 233 149 82 24 110
6 49 75 52 140 74 115 82 106 121 146 113 37 23
7 54 53 152 66 53 36 139 68 64 30 134 62 19
8 20 45 17 19 65 39 58 58 20 30 65 92 49
9 7 34 120 59 31 26 36 13 54 11 32 40 25

10 3 8 22 41 8 33 20 36 11 20 7 32 31
11 6 0 1 21 8 9 8 27 24 5 34 7 23
12 5 19 3 1 13 22 15 4 18 6 9 13 10
13 4 0 0 6 10 6 6 7 27 11 0 4 13

14+ 1 14 4 23 21 6 11 9 16 24 29 4 24
Totals 1,395 2,075 1,562 1,691 1,529 1,805 1,878 1,896 1,866 1,212 1,695 1,353 1,335
Sets 322 386 372 372 500 566 565 566 609 608 614 588 561

Gulf
Age (yr) 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

0 48 121 84 128 92 2 152 228 134 215 196 97 304 331
1 59 48 96 199 282 201 57 98 108 115 101 62 205 125
2 93 84 162 256 222 265 204 188 130 145 171 247 239 246
3 106 103 172 225 212 213 192 267 279 136 112 273 296 143
4 55 119 112 114 100 278 170 219 271 184 76 149 236 171
5 57 44 110 87 40 91 121 105 129 172 79 67 111 99
6 33 50 29 36 38 25 37 90 69 65 68 47 63 44
7 9 29 56 54 57 14 16 12 77 47 30 60 57 19
8 6 6 28 19 11 28 16 5 8 37 13 13 23 19
9 2 8 6 6 8 23 14 5 5 12 14 12 7 12
10 1 4 4 8 16 17 3 7 8 4 4 12 13 11
11+ 3 4 4 4 9 15 9 11 6 7 3 8 9 7

Totals 472 620 863 1,135 1,086 1,172 992 1,233 1,224 1,138 868 1,046 1,563 1,227
Sets 312 538 727 924 919 852 852 852 852 852 852 852 852 846
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Table 7.1.1  Components of the objective function from the preferred, ASAP model base run (M at-age; release mortality rate = 5.5%) 
for sheepshead from the Atlantic coast of Florida. The same information is included for the preferred ASAP model continuity (M = 
0.2; release mortality rate = 1%) and sensitivity (M = 0.18; release mortality rate = 5.5%) runs. The totals within components are 
indicated in bold and gray color. 

 
 

Residual sum of squares Number of Likelhood value
Components Observations Lambda

Base (M at age) Coninuity (M = 0.2) Sensitivity (M =0.18) Base (M at age) Coninuity (M = 0.2) Sensitivity (M =0.18) %
Catch of Commercial Fleet 0.0002 0.0003 0.0002 28 28 2529.17 2529.26 2529.18
Catch of Recreational Fleet 0.0988 0.1006 0.0996 28 28 3824.93 3827.44 3826.12
Catch fleet_total 0.0990 0.1008 0.0998 56 56 6354.09 6356.70 6355.31 13.63-13.64
Catch age composition 1.1932 1.7357 1.1766 840 - 1291.72 1301.65 1302.09 2.77-279
Discards for commercial fleet 0.0000 0.0000 0.0000 0 0 0.00 0.00 0.00
Discards for recreational fleet 0.1727 0.1697 0.1719 28 28 -1363.65 -1413.16 -1363.65
Discards_Total 0.1727 0.1697 0.1719 28 28 -1363.65 -1413.16 -1363.65 2.93-3.03
Discards age composition 0.0042 0.0040 0.0038 420 - 269.77 272.71 271.95 0.58
FIM YOY 3.1007 3.0822 3.0383 11 11 65.22 64.13 62.56
Haul Seine index 0.9042 0.8932 0.8989 13 13 59.05 56.37 57.70
MRFSS index 0.4452 0.4667 0.4448 19 19 7.07 18.27 2.88
Index_Fit_Total 4.4501 4.4421 4.3820 43 43 131.34 138.76 123.14 0.26-0.30
Survey age composition 5.1842 5.2035 5.1332 91 - -36300.80 -36308.50 -36312.60 77.85-77.93
Fleet selectivity_params_total - - - 8 8 144.46 112.82 144.32 0.24-0.31
Index selelectivity_params_Total 44.1131 43.5308 43.5223 30 28 228.03 223.23 223.16 0.48-0.49
Fmult_year1 commercial fleet 0.0257 0.2707 0.0193 1 1 -1.38 -0.83 -1.40
Fmult_year1 recreational fleet 0.4511 0.4840 0.4524 1 1 -0.43 -0.36 -0.43
Fmult_year1_Total 0.4767 0.7547 0.4717 2 2 -1.81 -1.19 -1.82 0.00
Fmult_devs_comm fleet 1.7916 1.4419 1.8006 27 1 4.18 3.40 4.20
Fmult_devs_rec_fleet 4.4742 4.4447 4.4400 27 1 10.19 10.13 10.12
Fmult_devs_Total 6.2658 5.8866 6.2407 54 2 14.38 13.53 14.32 0.03
q_year1_total 35.7265 35.8783 38.4791 3 3 -6.56 -6.45 -4.57 0.01
q_devs FIM YOY 0.0000 0.0000 0.0000 1 1 0.00 0.00 0.00
q_devs HS index 0.0000 0.0000 0.0000 1 1 0.00 0.00 0.00
q_devs MRFSS index 0.0000 0.0000 0.0000 1 1 0.00 0.00 0.00
q_devs_total 0.0000 0.0000 0.0000 3 3 0.00 0.00 0.00 0.00
N_year_1 0.8117 0.8486 0.8768 14 1 68.28 68.69 67.84 0.15
Recruit_devs 2.7343 2.8769 2.8240 27 1 404.46 413.90 401.21 0.86-0.89
SRR_Steepness 0.0828 0.0828 0.0828 1 1 0.07 0.07 0.07 0.00
SRR_Unexploit_stock 0.0416 0.1234 0.0789 1 1 9.37 9.55 9.45 0.02
Fmult_max_penalty 1000 0.00 0.00 0.00 0.00
F_penalty 0 0.00 0.00 0.00 0.00
Objective function 101.36 101.64 103.54 -28756.80 -28817.70 -28769.80 100.00
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Table 7.1.1 (Cont’s)  Components of the objective function from the preferred, ASAP model base run (M at-age; release mortality rate 
= 5.5%) for sheepshead from the gulf coast of Florida. The same information is included for the preferred ASAP model continuity (M 
= 0.2; release mortality rate = 1%) and sensitivity (M = 0.18; release mortality rate = 5.5%) runs. The totals within components are 
indicated in bold and gray color. 

 
 
 

Residual sum of squares Number of Likelhood value
Components Observations Lambda

Base (M -at-age) Coninuity (M = 0.2) Sensitivity (M =0.18) Base (M at age) Coninuity (M = 0.2) Sensitivity (M =0.18) %
Catch of Commercial Fleet 0.0003 0.0002 0.0003 28 28 2588.61 2588.51 2588.60
Catch of Recreational Fleet 0.1000 0.0994 0.1006 28 28 4299.59 4298.86 4300.55
Catch fleet_total 0.1003 0.0997 0.1009 56 56 6888.20 6887.37 6889.15 14.59-14.62
Catch age composition 1.1358 1.1308 1.1608 672 - 1568.62 1554.34 1550.88 3.29-3.33
Discards for commercial fleet 0.0000 0.0000 0.0000 0 0 0.00 0.00 0.00
Discards for recreational fleet 0.3453 0.3421 0.3533 28 28 -1260.13 -1310.75 -1256.35
Discards_Total 0.3453 0.3421 0.3533 28 28 -1260.13 -1310.75 -1256.35 2.67-2.78
Discards age composition 0.0143 0.0139 0.0148 336 - 323.67 322.63 324.64 0.68-0.69
FIM YOY 27.8667 27.8542 27.7019 21 21 103.08 102.39 99.58
Haul Seine index 0.5508 0.5549 0.5444 14 14 3.52 3.78 3.11
MRFSS index 0.1301 0.1276 0.1291 19 19 -344.33 -353.30 -346.59
Index_Fit_Total 28.5475 28.5367 28.3754 54 54 -237.74 -247.13 -243.90 0.50-0.52
Survey age composition 6.4323 6.3419 6.2701 179 - -36010.20 -36055.00 -36056.80 76.39-76.49
Fleet selectivity_params_total - - - 48 8 154.49 152.34 152.65 0.32-0.33
Index selelectivity_params_Total 46.2406 46.1104 45.9740 24 22 283.43 281.70 281.23 0.60
Fmult_year1 commercial fleet 0.0004 0.0004 0.0004 1 1 3.98 4.19 3.96
Fmult_year1 recreational fleet 0.0141 0.0134 0.0141 1 1 -1.32 -1.35 -1.32
Fmult_year1_Total 0.0145 0.0137 0.0145 2 2 2.66 2.84 2.63 0.01
Fmult_devs_comm fleet 1.6869 1.6850 1.6709 27 1 3.95 3.94 3.91
Fmult_devs_rec_fleet 3.2131 3.2295 3.2003 27 1 7.37 7.41 7.34
Fmult_devs_Total 4.9000 4.9145 4.8712 54 2 11.32 11.35 11.25 0.02
q_year1_total 23.8645 25.1506 26.3782 3 3 -15.12 -14.19 -13.30 0.30
q_devs FIM YOY 0.0000 0.0000 0.0000 1 1 0.00 0.00 0.00
q_devs HS index 0.0000 0.0000 0.0000 1 1 0.00 0.00 0.00
q_devs MRFSS index 0.0000 0.0000 0.0000 1 1 0.00 0.00 0.00
q_devs_total 0.0000 0.0000 0.0000 3 3 0.00 0.00 0.00 0.00
N_year_1 1.0133 0.9564 1.0115 11 1 85.48 84.17 84.38 0.18
Recruit_devs 8.5452 8.8501 9.5888 27 1 274.68 264.67 263.41 0.56-0.58
SRR_Steepness 0.0011 0.0053 0.0095 1 1 -0.12 -0.11 -0.10 0.00
SRR_Unexploit_stock 0.4474 0.2446 0.6422 1 1 10.28 9.82 10.71 0.02
Fmult_max_penalty - 1000 0.00 0.00 0.00 0.00
F_penalty - 0 0.00 0.00 0.00 0.00
Objective function 121.6022 122.7108 124.7654 -27920.50 -28055.90 -27999.60 100
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Table 7.2.1.1  ASAP model estimates of Fmult for the commercial (Comm) and 
recreational (Rec) fisheries and of unweighted, abundance weighted (Nweighted), and 
biomass weighted (Bweighted) average fishing mortality rates for the most vulnerable 
age-groups of sheepshead on the Atlantic (ages 2-14+) and gulf (ages 2-11+) coasts of 
Florida during 1982-2009. The 1982-2009 minimum and maximum estimates of F values 
as well as average estimates of F values during 1996-2009 are also shown. 
 

 
 
 

Atlantic coast Gulf coast
Fmult Average F for ages 2- 14+ Fmult Average F for ages 2 - 11+

Years Comm Rec Unwighted Nweighted Bweighted Comm Rec Unwighted Nweighted Bweighted
1982 0.170 0.391 0.508 0.369 0.411 0.042 0.252 0.260 0.171 0.219
1983 0.109 0.156 0.240 0.175 0.195 0.045 0.357 0.359 0.265 0.311
1984 0.088 0.350 0.410 0.335 0.365 0.036 0.461 0.412 0.264 0.333
1985 0.087 0.153 0.215 0.157 0.178 0.030 0.349 0.350 0.297 0.331
1986 0.088 0.234 0.296 0.230 0.255 0.045 0.161 0.184 0.139 0.167
1987 0.093 0.343 0.406 0.328 0.359 0.047 0.168 0.192 0.146 0.173
1988 0.087 0.245 0.301 0.222 0.254 0.051 0.434 0.443 0.358 0.406
1989 0.070 0.168 0.204 0.126 0.153 0.063 0.469 0.506 0.450 0.482
1990 0.093 0.177 0.244 0.182 0.205 0.073 0.288 0.329 0.258 0.298
1991 0.095 0.270 0.329 0.238 0.271 0.081 0.362 0.388 0.279 0.333
1992 0.095 0.251 0.310 0.224 0.256 0.104 0.618 0.650 0.449 0.523
1993 0.065 0.247 0.284 0.218 0.247 0.094 0.560 0.598 0.432 0.489
1994 0.073 0.379 0.412 0.323 0.362 0.101 0.340 0.386 0.283 0.322
1995 0.060 0.364 0.377 0.276 0.323 0.062 0.443 0.443 0.321 0.371
1996 0.028 0.182 0.187 0.139 0.156 0.030 0.310 0.278 0.179 0.223
1997 0.027 0.148 0.151 0.116 0.129 0.032 0.252 0.232 0.160 0.188
1998 0.024 0.142 0.141 0.097 0.110 0.027 0.347 0.311 0.201 0.253
1999 0.020 0.177 0.175 0.128 0.153 0.027 0.301 0.275 0.176 0.209
2000 0.035 0.184 0.197 0.157 0.179 0.025 0.256 0.236 0.161 0.185
2001 0.028 0.213 0.207 0.152 0.172 0.025 0.260 0.225 0.152 0.176
2002 0.024 0.138 0.141 0.096 0.112 0.022 0.243 0.212 0.136 0.161
2003 0.021 0.156 0.157 0.106 0.127 0.025 0.289 0.246 0.157 0.188
2004 0.018 0.120 0.115 0.080 0.089 0.021 0.350 0.255 0.186 0.217
2005 0.026 0.193 0.196 0.177 0.192 0.022 0.339 0.241 0.180 0.210
2006 0.028 0.146 0.156 0.111 0.129 0.019 0.251 0.233 0.171 0.195
2007 0.028 0.172 0.163 0.114 0.132 0.015 0.232 0.209 0.150 0.171
2008 0.028 0.182 0.166 0.120 0.132 0.013 0.269 0.226 0.170 0.201
2009 0.030 0.128 0.138 0.096 0.111 0.023 0.315 0.270 0.177 0.219
Min 0.018 0.120 0.115 0.080 0.089 0.013 0.161 0.184 0.136 0.161
Max 0.170 0.391 0.508 0.369 0.411 0.104 0.618 0.650 0.450 0.523

96-09Mean 0.026 0.163 0.164 0.121 0.137 0.023 0.287 0.246 0.168 0.200
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Table 7.2.1.2 ASAP model estimates of the total age-specific fishing mortality rates for sheepshead on the Atlantic coast of Florida 
during 1982-2009. 
 

 

Age
Years 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+
1982 0.025 0.075 0.235 0.399 0.468 0.510 0.533 0.551 0.556 0.548 0.560 0.561 0.562 0.562 0.562
1983 0.014 0.041 0.120 0.190 0.220 0.238 0.250 0.258 0.261 0.262 0.264 0.264 0.265 0.265 0.265
1984 0.016 0.065 0.226 0.360 0.401 0.418 0.427 0.433 0.436 0.436 0.438 0.438 0.439 0.439 0.439
1985 0.012 0.032 0.095 0.164 0.196 0.215 0.226 0.234 0.237 0.234 0.240 0.240 0.240 0.240 0.240
1986 0.014 0.046 0.152 0.247 0.281 0.299 0.309 0.316 0.319 0.318 0.321 0.322 0.322 0.322 0.322
1987 0.017 0.062 0.218 0.352 0.395 0.413 0.423 0.430 0.433 0.432 0.436 0.436 0.436 0.436 0.436
1988 0.014 0.040 0.136 0.240 0.282 0.303 0.314 0.326 0.329 0.322 0.331 0.331 0.332 0.332 0.332
1989 0.011 0.021 0.062 0.126 0.167 0.199 0.215 0.234 0.236 0.218 0.238 0.238 0.238 0.238 0.238
1990 0.013 0.037 0.115 0.193 0.224 0.243 0.255 0.264 0.267 0.265 0.270 0.270 0.270 0.270 0.270
1991 0.015 0.039 0.144 0.258 0.304 0.332 0.346 0.359 0.362 0.353 0.364 0.364 0.365 0.365 0.365
1992 0.015 0.043 0.137 0.239 0.284 0.309 0.326 0.339 0.342 0.332 0.344 0.345 0.345 0.345 0.345
1993 0.012 0.040 0.135 0.230 0.267 0.287 0.298 0.308 0.310 0.304 0.311 0.312 0.312 0.312 0.312
1994 0.015 0.048 0.182 0.336 0.390 0.419 0.434 0.447 0.450 0.439 0.452 0.452 0.452 0.452 0.452
1995 0.014 0.042 0.148 0.281 0.339 0.377 0.398 0.419 0.421 0.398 0.423 0.423 0.423 0.423 0.423
1996 0.001 0.011 0.070 0.142 0.172 0.189 0.200 0.210 0.210 0.192 0.210 0.210 0.210 0.210 0.210
1997 0.001 0.006 0.050 0.106 0.132 0.162 0.175 0.175 0.175 0.108 0.175 0.175 0.175 0.175 0.175
1998 0.001 0.003 0.030 0.089 0.121 0.136 0.127 0.166 0.166 0.166 0.166 0.166 0.166 0.166 0.166
1999 0.001 0.005 0.038 0.100 0.197 0.167 0.197 0.197 0.197 0.197 0.197 0.197 0.197 0.197 0.197
2000 0.001 0.005 0.042 0.146 0.212 0.203 0.209 0.219 0.219 0.219 0.219 0.219 0.219 0.219 0.219
2001 0.001 0.006 0.052 0.124 0.186 0.217 0.219 0.241 0.241 0.206 0.241 0.241 0.241 0.241 0.241
2002 0.001 0.005 0.036 0.085 0.135 0.151 0.162 0.162 0.127 0.162 0.162 0.162 0.162 0.162 0.162
2003 0.001 0.003 0.032 0.087 0.155 0.169 0.177 0.177 0.177 0.177 0.177 0.177 0.177 0.177 0.177
2004 0.000 0.002 0.022 0.066 0.073 0.124 0.116 0.137 0.137 0.137 0.137 0.137 0.137 0.137 0.137
2005 0.000 0.005 0.025 0.135 0.200 0.212 0.219 0.219 0.219 0.219 0.219 0.219 0.219 0.219 0.219
2006 0.001 0.003 0.031 0.117 0.141 0.168 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174
2007 0.001 0.005 0.039 0.080 0.136 0.177 0.200 0.200 0.186 0.200 0.200 0.200 0.200 0.200 0.104
2008 0.000 0.006 0.033 0.083 0.142 0.156 0.210 0.210 0.194 0.210 0.133 0.210 0.150 0.210 0.210
2009 0.000 0.003 0.035 0.081 0.118 0.140 0.158 0.158 0.158 0.158 0.158 0.158 0.158 0.158 0.158
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Table 7.2.1.1 (con’t) ASAP model estimates of the total age-specific fishing mortality rates for sheepshead on the gulf coast of Florida 
during 1982-2009. 
 

 

Age
Years 0 1 2 3 4 5 6 7 8 9 10 11+
1982 0.005 0.028 0.110 0.192 0.251 0.284 0.294 0.294 0.294 0.294 0.294 0.294
1983 0.006 0.040 0.172 0.283 0.336 0.386 0.402 0.402 0.402 0.402 0.402 0.402
1984 0.007 0.029 0.114 0.215 0.348 0.457 0.497 0.497 0.497 0.497 0.497 0.497
1985 0.006 0.046 0.183 0.311 0.354 0.374 0.379 0.379 0.379 0.379 0.379 0.379
1986 0.004 0.024 0.086 0.144 0.175 0.200 0.206 0.206 0.206 0.206 0.206 0.206
1987 0.004 0.029 0.094 0.151 0.183 0.207 0.214 0.214 0.214 0.214 0.214 0.214
1988 0.007 0.053 0.237 0.375 0.436 0.474 0.485 0.485 0.485 0.485 0.485 0.485
1989 0.008 0.080 0.356 0.478 0.509 0.526 0.531 0.531 0.532 0.532 0.532 0.532
1990 0.006 0.045 0.179 0.271 0.320 0.352 0.361 0.361 0.361 0.361 0.361 0.361
1991 0.008 0.047 0.182 0.279 0.346 0.415 0.442 0.442 0.442 0.442 0.442 0.442
1992 0.012 0.084 0.347 0.518 0.610 0.692 0.722 0.722 0.722 0.722 0.722 0.722
1993 0.011 0.075 0.331 0.480 0.592 0.654 0.654 0.654 0.654 0.654 0.654 0.654
1994 0.008 0.041 0.160 0.287 0.361 0.410 0.440 0.440 0.440 0.440 0.440 0.440
1995 0.008 0.037 0.178 0.329 0.412 0.486 0.505 0.505 0.505 0.505 0.505 0.505
1996 0.002 0.007 0.060 0.144 0.288 0.316 0.329 0.339 0.284 0.339 0.339 0.339
1997 0.000 0.006 0.044 0.143 0.235 0.237 0.284 0.241 0.284 0.284 0.284 0.284
1998 0.002 0.006 0.039 0.157 0.370 0.295 0.374 0.374 0.374 0.374 0.374 0.374
1999 0.000 0.009 0.062 0.171 0.275 0.282 0.327 0.327 0.327 0.327 0.327 0.327
2000 0.000 0.008 0.064 0.152 0.181 0.280 0.281 0.281 0.281 0.281 0.281 0.281
2001 0.001 0.005 0.052 0.128 0.226 0.215 0.210 0.285 0.285 0.285 0.285 0.285
2002 0.000 0.005 0.036 0.148 0.175 0.236 0.206 0.264 0.264 0.264 0.264 0.264
2003 0.001 0.005 0.039 0.132 0.217 0.220 0.281 0.314 0.314 0.314 0.314 0.314
2004 0.000 0.007 0.042 0.134 0.213 0.371 0.318 0.279 0.372 0.372 0.372 0.077
2005 0.002 0.009 0.038 0.133 0.211 0.319 0.255 0.239 0.361 0.361 0.130 0.361
2006 0.001 0.004 0.041 0.146 0.267 0.254 0.270 0.270 0.270 0.270 0.270 0.270
2007 0.001 0.004 0.030 0.118 0.216 0.247 0.247 0.247 0.247 0.247 0.247 0.247
2008 0.000 0.006 0.031 0.119 0.216 0.261 0.282 0.264 0.241 0.282 0.282 0.282
2009 0.002 0.005 0.059 0.152 0.217 0.288 0.291 0.338 0.338 0.338 0.338 0.338
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Table 7.2.2.1  Estimated age-specific and total abundance of sheepshead on the Atlantic coast of Florida during 1982-2009. 

 
 

Years Age
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+ Totals

1982 2,897,430 2,459,900 1,547,070 1,344,480 667,073 418,108 127,742 63,763 29,416 13,632 6,693 3,215 1,558 754 713 9,581,546
1983 3,024,130 1,985,260 1,737,320 969,196 731,617 343,900 208,650 62,731 30,931 14,244 6,670 3,241 1,558 756 712 9,120,915
1984 3,284,170 2,095,200 1,449,670 1,221,040 649,997 483,119 225,193 136,001 40,784 20,113 9,281 4,345 2,114 1,017 959 9,623,003
1985 3,102,010 2,271,150 1,494,010 915,793 690,442 358,227 264,470 122,976 74,215 22,275 11,007 5,081 2,381 1,159 1,085 9,336,280
1986 3,355,280 2,154,110 1,674,510 1,076,140 630,402 466,927 240,119 176,611 81,828 49,426 14,927 7,347 3,395 1,593 1,503 9,934,118
1987 3,422,670 2,326,000 1,565,860 1,139,450 681,358 391,560 287,841 147,556 108,282 50,213 30,447 9,182 4,524 2,093 1,910 10,168,946
1988 3,663,190 2,366,140 1,663,930 997,354 649,582 377,891 215,402 157,799 80,737 59,289 27,589 16,708 5,044 2,488 2,203 10,285,345
1989 4,565,060 2,539,050 1,730,400 1,150,700 636,146 403,319 232,051 131,649 95,818 49,068 36,386 16,807 10,189 3,079 2,866 11,602,587
1990 4,506,870 3,174,610 1,891,550 1,288,250 822,439 443,151 274,836 156,720 87,679 63,906 33,391 24,336 11,254 6,829 3,989 12,789,809
1991 4,058,250 3,126,240 2,328,500 1,335,180 861,519 540,847 288,777 178,231 101,225 56,671 41,513 21,629 15,781 7,304 7,028 12,968,695
1992 3,389,720 2,809,200 2,287,980 1,597,740 836,144 522,934 322,390 171,087 104,760 59,535 33,719 24,468 12,762 9,320 8,473 12,190,232
1993 3,363,830 2,347,440 2,048,930 1,579,490 1,020,180 518,195 319,032 194,834 102,550 62,834 36,154 20,268 14,723 7,686 10,727 11,646,873
1994 2,855,430 2,336,770 1,716,460 1,418,070 1,017,530 642,821 323,315 198,243 120,505 63,529 39,259 22,463 12,608 9,167 11,478 10,787,649
1995 2,041,570 1,976,620 1,695,850 1,133,050 821,923 567,107 351,427 175,371 106,614 64,894 34,658 21,199 12,144 6,822 11,184 9,020,435
1996 2,496,770 1,415,600 1,441,900 1,158,880 693,786 482,120 323,238 197,606 96,985 59,065 36,884 19,260 11,795 6,763 10,040 8,450,692
1997 2,352,230 1,752,980 1,065,200 1,065,280 815,464 480,938 331,669 221,467 134,697 66,354 41,273 25,351 13,258 8,128 11,594 8,385,883
1998 1,910,150 1,651,810 1,326,670 802,256 776,939 587,787 340,126 232,966 156,338 95,437 50,432 29,378 18,072 9,461 14,093 8,001,916
1999 2,243,710 1,341,430 1,253,310 1,019,260 595,286 566,404 426,515 250,787 165,957 111,783 68,416 36,225 21,134 13,015 16,984 8,130,217
2000 3,044,960 1,575,390 1,015,440 955,575 747,432 402,399 398,214 293,097 173,202 115,040 77,689 47,644 25,265 14,756 20,972 8,907,074
2001 2,810,140 2,137,810 1,192,830 770,998 669,604 497,472 272,993 270,513 198,154 117,530 78,266 52,961 32,528 17,268 24,450 9,143,516
2002 1,675,850 1,972,670 1,616,600 896,687 552,171 457,279 332,692 183,532 178,814 131,469 80,938 52,167 35,353 21,737 27,913 8,215,871
2003 769,720 1,176,910 1,494,580 1,235,670 668,030 396,930 326,821 236,758 131,263 133,015 94,621 58,370 37,677 25,562 35,944 6,821,870
2004 3,064,310 540,509 892,845 1,146,030 918,616 470,864 278,529 229,184 166,859 92,852 94,337 67,242 41,542 26,845 43,877 8,074,440
2005 2,154,810 2,153,590 410,576 692,043 870,043 702,445 345,599 207,615 168,057 122,808 68,517 69,752 49,793 30,796 52,494 8,098,938
2006 1,837,940 1,514,330 1,631,520 317,067 490,314 585,945 472,199 232,334 140,271 113,965 83,497 46,678 47,591 34,010 56,962 7,604,624
2007 2,672,540 1,290,670 1,148,600 1,252,330 228,564 350,298 411,586 332,061 164,201 99,503 81,053 59,503 33,314 34,003 65,082 8,223,309
2008 3,087,760 1,876,490 977,481 875,233 937,404 164,195 244,040 282,020 228,668 115,088 68,954 56,281 41,379 23,193 73,642 9,051,828
2009 3,931,980 2,169,970 1,420,110 748,764 653,324 669,096 116,760 165,546 192,268 158,988 78,957 51,216 38,748 30,283 66,832 10,492,842
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Table 7.2.2.1 (Cont’s)  Estimated age-specific and total abundance of sheepshead on the gulf coast of Florida during 1982-2009. 

 
 

Years Age
0 1 2 3 4 5 6 7 8 9 10 11+ Total

1982 3,762,600 3,565,330 3,437,440 1,038,140 596,060 375,764 268,361 183,206 111,128 73,403 50,930 85,783 13,548,145
1983 3,488,040 2,465,930 2,567,420 2,405,460 689,561 380,253 234,813 167,524 115,064 70,117 46,467 86,864 12,717,513
1984 5,082,310 2,282,640 1,754,200 1,689,220 1,459,150 404,212 214,653 131,581 94,447 65,170 39,844 76,050 13,293,477
1985 5,466,960 3,322,620 1,642,910 1,222,470 1,096,480 845,005 212,538 109,372 67,454 48,641 33,674 60,108 14,128,232
1986 5,431,890 3,580,010 2,350,960 1,068,660 720,748 631,300 482,601 121,852 63,088 39,088 28,280 54,727 14,573,204
1987 4,984,750 3,563,740 2,589,480 1,685,410 744,710 496,212 429,187 328,897 83,550 43,457 27,014 57,582 15,033,989
1988 5,238,120 3,269,930 2,564,610 1,840,730 1,166,400 508,375 334,830 290,126 223,687 57,085 29,790 58,211 15,581,895
1989 5,113,840 3,423,790 2,296,850 1,580,160 1,018,120 618,752 262,848 172,660 150,520 116,586 29,851 46,191 14,830,168
1990 11,355,800 3,339,700 2,341,460 1,257,160 788,831 501,653 303,557 129,386 85,510 74,888 58,197 38,097 20,274,239
1991 9,967,540 7,430,810 2,364,420 1,529,160 772,070 469,658 292,964 177,238 76,005 50,462 44,340 57,200 23,231,867
1992 4,079,180 6,514,330 5,250,030 1,539,960 930,969 447,848 257,611 157,646 95,953 41,337 27,536 55,606 19,398,006
1993 5,383,180 2,654,980 4,434,200 2,899,680 738,281 414,797 186,191 104,795 64,520 39,452 17,052 34,426 16,971,554
1994 4,058,390 3,507,540 1,824,380 2,487,890 1,443,680 334,887 179,142 81,096 45,921 28,403 17,425 22,823 14,031,576
1995 3,442,220 2,651,240 2,493,860 1,214,630 1,502,860 825,190 184,501 96,591 43,992 25,025 15,530 22,085 12,517,723
1996 4,178,260 2,248,820 1,891,670 1,631,220 703,499 816,215 421,204 93,283 49,134 22,481 12,831 19,355 12,087,971
1997 5,026,470 2,747,030 1,654,030 1,391,610 1,137,070 432,455 494,155 253,856 55,981 31,299 13,598 19,539 13,257,093
1998 3,867,190 3,309,160 2,021,480 1,237,130 970,897 737,096 283,430 311,458 168,019 35,658 20,002 21,253 12,982,773
1999 4,144,710 2,542,110 2,436,630 1,518,770 850,863 549,864 455,494 163,305 180,532 97,837 20,832 24,186 12,985,133
2000 5,011,770 2,728,660 1,865,010 1,789,170 1,030,590 529,754 344,286 275,055 99,206 110,174 59,904 27,661 13,871,240
2001 4,188,690 3,299,590 2,004,680 1,366,150 1,237,280 705,182 332,289 217,708 174,975 63,399 70,641 56,319 13,716,903
2002 3,174,370 2,754,590 2,432,090 1,486,320 967,705 809,385 472,187 225,553 138,017 111,435 40,510 81,395 12,693,557
2003 3,221,000 2,089,950 2,030,470 1,833,270 1,031,580 666,066 530,860 322,006 145,917 89,698 72,661 79,788 12,113,266
2004 3,637,150 2,117,920 1,540,530 1,524,870 1,292,600 681,162 443,995 335,591 198,181 90,218 55,642 94,899 12,012,758
2005 3,162,040 2,394,570 1,558,200 1,153,870 1,073,900 856,983 390,293 270,446 213,857 115,706 52,847 107,643 11,350,355
2006 2,258,550 2,078,710 1,758,280 1,172,390 813,316 712,869 517,370 253,383 179,481 126,227 68,520 103,548 10,042,644
2007 4,177,970 1,485,380 1,533,010 1,318,880 815,246 510,778 459,040 330,932 163,053 116,027 81,871 112,010 11,104,197
2008 4,100,740 2,748,020 1,095,460 1,162,570 943,648 538,482 331,366 300,291 217,797 107,804 76,966 129,073 11,752,217
2009 5,713,230 2,699,780 2,022,860 829,260 830,466 623,647 344,546 209,268 194,243 144,905 69,037 132,433 13,813,675
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Table 8.3.1  Estimated biological benchmarks for sheepshead on the Atlantic and gulf 
coasts of Florida exploited under the current combined selectivity schedules.  The apical 
fully-recruited fishing mortality (F), yield-per- recruit, YPR (lbs), and static spawning 
potential ratio (sSPR) are given for the current estimated F(i.e., geometric mean of the 
2007-2009 abundance-weighted mean fishing mortality), under maximum YPR (Fmax), 
under the classic F0.1 level, and under fishing mortalities associated with 20% and 30% 
sSPR, F20% and F35%, respectively. 
 

 
 
 

Atlantic Gulf
Benchmark F YPR sSPR F YPR sSPR
Current F 0.11 0.34 0.51 0.17 0.43 0.42
Fmax 2.52 0.64 0.02 9.76 0.61 0.00
F0.1 0.25 0.47 0.29 0.24 0.49 0.32
F20% 0.37 0.52 0.20 0.40 0.55 0.20
F35% 0.19 0.43 0.35 0.21 0.47 0.35
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Table 8.3.2  Estimated static and Transitional spawning potential ratios (sSPR and tSPR, 
respectively) for sheepshead on the Atlantic and gulf coasts of Florida during 1982-
2009.  Early tSPR estimates rely on the assumption that the population age structure was 
in equilibrium with 1982 fishing mortality rates. The current SPR estimates also rely on 
year-independent, age-specific natural mortality rates and age-specific total fishing 
mortality by year estimated from ASAP model base run. 
 

 
 
  

Atlantic Gulf
sSPR tSPR sSPR tSPR

1982 0.08 0.10 0.18 0.23
1983 0.20 0.11 0.12 0.23
1984 0.10 0.13 0.13 0.20
1985 0.23 0.14 0.12 0.19
1986 0.16 0.16 0.25 0.19
1987 0.11 0.17 0.24 0.21
1988 0.16 0.16 0.09 0.22
1989 0.26 0.17 0.06 0.18
1990 0.20 0.20 0.13 0.15
1991 0.15 0.21 0.12 0.15
1992 0.16 0.20 0.05 0.13
1993 0.17 0.20 0.06 0.11
1994 0.11 0.19 0.12 0.10
1995 0.13 0.17 0.10 0.10
1996 0.27 0.17 0.19 0.12
1997 0.32 0.20 0.22 0.15
1998 0.35 0.24 0.17 0.18
1999 0.29 0.27 0.19 0.19
2000 0.26 0.29 0.22 0.21
2001 0.26 0.30 0.23 0.24
2002 0.34 0.31 0.24 0.26
2003 0.32 0.33 0.22 0.27
2004 0.40 0.34 0.21 0.27
2005 0.27 0.36 0.22 0.27
2006 0.31 0.36 0.22 0.28
2007 0.31 0.36 0.24 0.28
2008 0.31 0.36 0.23 0.29
2009 0.35 0.37 0.20 0.29
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Figure 2.5.1.  Age-specific natural mortality rates for sheepshead in Florida’s coastal 
waters. 

 
 
 
Figure 5.1.2.1.  Distribution of commercial landings of sheepshead by county in Florida 
during 2009. The landings legend is self-explanatory. 
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Figure 5.1.2.2. Size distribution of sheepshead measured in the commercial fishery on the 
Atlantic (a) and gulf (b) coasts of Florida, 1991-2009. The dark circle represents the 
median, the box represents the 25th-75th percentiles and the vertical whiskers extend 
from the 2.5th-97.5th percentiles. Numbers of fish measured are shown above the upper 
whisker. 
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Figure 5.1.4.1. Annual reported commercial landings (lbs) and number of fishing trips 
made for sheepshead on the Atlantic coast (a) and gulf coast (b) of Florida during 1986-
2009. 
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Figure 5.1.4.2 Standardized commercial landings per trip for those trips reporting 
sheepshead landings on the Atlantic (a) or gulf (b) coasts during 1986-2009.  The dark 
dash represents the median, the box represents the 25th-75th percentiles and the vertical 
whiskers extend from the 2.5th-97.5th percentiles. Numbers of trips reported are shown 
above the upper whisker or below the lower whisker. 
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Figure 5.2.2.1. Variations of the estimated number of sheepshead killed on the Atlantic 
and gulf coasts of Florida during 1982-2009. 

 
 
Figure 5.2.2.2.  The geographic distribution of sheepshead landed by anglers in each of 
five geographic regions during 2009 (the last year this data available).  The geographic 
regions include waters adjacent to northeast Florida (Nassau to Indian River counties), 
southeast Florida (St. Lucie to Miami-Dade counties), Monroe county, west Florida 
(Collier north to Levy counties), and the Panhandle (Dixie through Escambia counties).  
The landings legend is self-explanatory. 
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Figure 5.2.2.3. Size distributions of sheepshead measured in the recreational fishery on 
the Atlantic (a) and gulf (b) coasts of Florida, 1982-2009. The dark circles represent the 
medians and are crossed by a long-term trend line, the box represents the 25th-75th 
percentiles and the vertical whiskers extend from the 2.5th-97.5th percentiles. Numbers 
of fish measured are shown above the upper whiskers. 
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Fig 5.2.4.1. Variations of estimates of the standardized and directed numbers of fishing 
trips made for sheepshead on the Atlantic and gulf coasts of Florida during 1982-2009. 
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Figure 5.2.4.2.  Relationships between the number of fish landed (Type A and Type B1) 
and caught (Type A and Type B) and the numbers of standardized (left panel) and 
directed (left panel) trips for the recreational fisheries on the Atlantic (top) and gulf 
(bottom) coasts of Florida during 1982-2009. 
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Figure 5.2.4.3.  Standardized total-catch rate, scaled to mean, for anglers catching or 
targeting sheepshead on the Atlantic (top) or gulf (bottom) coasts of Florida during 
1991-2009.  The red dash represents the median, the box represents the 25th-75th 
percentiles and the vertical whiskers extend from the 2.5th-97.5th percentiles. Numbers 
of trips observed are shown below the lower whisker. The plots also indicate the factors 
finally chosen in the standardization process. 
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Figure 7.1.1.  Observed (Obs) vs. predicted (Pred) annual commercial landings (top), 
recreational landings (middle), and estimated recreational dead discards (bottom) for 
sheepshead of the Atlantic coast of Florida, 1982-2009, obtained using the ASAP model 
base run (M at-age; release mortality rate = 5.5%). 
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Figure 7.1.1 (Cont’s).  Observed (Obs) vs. predicted (Pred) annual commercial landings 
(top), recreational landings (middle), and estimated recreational dead discards (bottom) 
for sheepshead of the gulf coast of Florida, 1982-2009, obtained using the ASAP model 
base run (M at-age; release mortality rate = 5.5%). 
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Figure 7.1.2.  Standardized residuals from ASAP model base run (M at-age; release 
mortality rate = 5.5%).for sheepshead kills of each fleet on the Atlantic and gulf coasts 
of Florida during 1982-2009. 
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Figure 7.1.3.  Observed (Obs) vs. predicted (Pred) proportion-at-age for commercial and 
recreational landings and for recreational dead discards for sheepshead of the Atlantic 
and gulf coasts of Florida, 1982-2009, , obtained using the ASAP model base run (M at-
age; release mortality rate = 5.5%). 
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Figure 7.1.4.  Observed (Obs) vs. predicted (Pred) FIM YOY index (age 0), FIM haul 
seine (HS) index and MRFSS total CPUE for sheepshead of the Atlantic and gulf coasts 
of Florida obtained from the ASAP model base run (M at-age; release mortality rate = 
5.5%). 
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Figure 7.1.5. Observed (Obs) versus ASAP model predicted (Pred) proportion-at-age for 
the haul seine abundance index at age on the Atlantic coast of Florida, 1997-2009. 
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Figure 7.1.5 (Cont’s). Observed (Obs) versus ASAP model predicted (Pred) proportion-
at-age for the haul seine abundance index at age on the gulf coast of Florida, 1996-2009. 
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Figure 7.1.6.  Standardized residuals from the ASAP model base run for various indices 
of abundance of sheepshead on the Atlantic and gulf coasts of Florida 
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Figure 7.2.1.1.  Annual variations of ASAP model estimates of the commercial (Comm) 
and recreational (Rec) fisheries’ Fmult (left panel) and of unweighted, abundance 
weighted (Nweighted), and biomass weighted (Bweighted) average fishing mortality 
rates (right panel) for sheepshead on the Atlantic and gulf coasts of Florida during 1982-
2009. Average fishing mortality rates were estimated for the most vulnerable sheepshead 
(ages 2-14+ on the Atlantic coast; ages 2-11+ on the gulf coast). 
 

0.0

0.2

0.4

0.6

1980 1985 1990 1995 2000 2005 2010

F
m

u
lt

Atlantic

Comm Rec

0.0

0.2

0.4

0.6

0.8

1980 1985 1990 1995 2000 2005 2010

F
m

u
lt

Gulf

Comm Rec

0.0

0.2

0.4

0.6

1980 1985 1990 1995 2000 2005 2010

A
ve

ra
ge

 F
 (

ag
es

 2
-1

4+
)

Atlantic

Unwighted Nweighted Bweighted

0.0

0.2

0.4

0.6

0.8

1980 1985 1990 1995 2000 2005 2010

A
ve

ra
ge

 F
 (

ag
es

 2
-1

1+
)

Gulf

Unwighted Nweighted Bweighted



 

_____________________________________________________________________________________ 
2011 Sheepshead Assessment                                                 FWC Fish and Wildlife Research Institute  123 

 
 
Figure 7.2.1.2.  Example of linear relationships between abundance weighted 
(Nweighted) average fishing mortality and commercial, recreational, dead discards, and 
total kills of sheepshead on the Atlantic (left panel) and gulf (right panel) coasts of 
Florida during 1982-2009. Total kills (labeled ATL_total or GLF_Total) include 
commercial landings (ATL_Comm or GLF_Comm), recreational landings, MRFSS Type 
A+B1 (ATL_Rec or GLF_Rec), and recreational dead discards, MRFSS type B2 
(ATL_Discards or GLF_Discards). 
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Figure 7.2.1.3. Variations of fishing mortality rates for the most affected age groups of 
sheepshead that die after initially being released alive on the Atlantic and gulf coasts of 
Florida, 1982-2009 
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Fig. 7.2.2.1  Estimated annual recruitment (age 0) of sheepshead on the Atlantic and gulf 
coasts of Florida during 1982-2009. 
 

 
Fig. 7.2.2.2.  Estimated annual abundance (age 0 and older) of sheepshead on the 
Atlantic and gulf coasts of Florida and for both coasts during 1982-2009. 
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Figure 7.2.2.3.  Relationships between the estimated total abundance of sheepshead and 
the predicted FIM YOY index (top), FIM haul seine index (middle) and MRFSS catch 
rates (bottom) on the Atlantic (left panel) and gulf (right panel) coasts of Florida. The 
open data point for the gulf coast’ s MRFSS CPUE was considered to be an outlier and 
was not used to fit the linear regression. 
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Figure 7.4.1.1. Sensitivity of ASAP model base runs about the estimates of total 
abundance (top) and abundance-weighted mean fishing mortality (bottom) when ages 0 
to7 years are also assumed, like in the 2006 assessment, as age range for effective 
selectivity of the commercial and recreational fisheries on sheepshead of the Atlantic 
(left panel) and gulf (right panel)coasts of Florida during 1982-2009. 
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Figure 7.4.1.2. Sensitivity of ASAP model base runs about the estimates of total 
abundance (top) and abundance-weighted mean fishing mortality (bottom) when the 
MRFSS proportional standard error (PSE) is used as indicator of the variability around 
the estimated recreational landings and discards for the sheepshead recreational fisheries 
on the Atlantic (left panel) and gulf (right panel)coasts of Florida during 1982-2009. 
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Figure 7.5.1. Retrospective patterns in estimates of population abundance, recruitment 
(age 0) abundance, spawning stock biomass, and abundance weighted average fishing 
mortality for sheepshead on the Atlantic coast (left panel) and gulf coast (right panel) of 
Florida during 1982-2009 
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Figure 7.5.2.  The median and 99% confidence intervals (CI) of the total fishing mortality 
(top) and spawning stock biomass (bottom) for sheepshead on the Atlantic coast (left 
panel) and gulf coast (right panel) of Florida during 1982-2009. These trajectories 
resulted from 2000 MCMC iterations in base ASAP model. 
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Figure 7.5.3  Distributions of fishing mortality and spawning stock biomass of 
sheepshead on the Atlantic coast (left panel) and gulf coast (right panel) of Florida in 
2009. These trajectories resulted from 2000 MCMC iterations in base ASAP model. 
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Figure 7.6.1.  Patterns of selectivity estimated for the Atlantic (left panel) and gulf (right 
panel) coasts of Florida commercial (top) and recreational (bottom) fisheries for 
sheepshead during the pre-regulatory period (1982-1995) and post-regulatory period 
(1996-2009). Estimates relate to base model (selectivity assumed to be effective for all 
age groups). 
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Figure 7.6.2. Selectivity patterns of the sheepshead commercial (top) and recreational 
(bottom) fisheries on Florida’s Atlantic (left panel) and gulf (right panel) coasts when an 
age range of effective selectivity of 0-7 years is assumed in ASAP model base run during 
1982-2009 

 
Figure 7.6.3. Selectivity patterns of the sheepshead commercial (top) and recreational 
(bottom) fisheries on Florida’s Atlantic (left panel) and gulf (right panel) coasts when 
the MRFSS estimates of proportional standard errors are substituted for the CVs around 
the recreational landings and discards in ASAP model base run during 1982-2009 
 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+

Se
le

ct
iv

it
y

Pre-regulation

Post-regulation

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+

Se
le

ct
iv

it
y

Age (year)

Pre-regulation

Post-regulation

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11+

Pre-regulation

Post-regulation

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11+
Age (year)

Pre-regulation

Post-regulation

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+

Se
le

ct
iv

ity

Pre-regulation

Post-regulation

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+

Se
le

ct
iv

ity

Age (year)

Pre-regulation

Post-regulation

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11+

Pre-regulation

Post-regulation

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11+
Age (year)

Pre-regulation

Post-regulation



 

_____________________________________________________________________________________ 
2011 Sheepshead Assessment                                                 FWC Fish and Wildlife Research Institute  134 

 

 
 
Figure 8.2.1.  Estimates of next-year recruitment (number) of age-0 sheepshead produced 
by the estimated spawning stock biomass (SSB) in a given year on the Atlantic (top) and 
gulf (bottom) coasts of Florida for the spawning seasons in 1982-2008.  The year-class 
designation for recruitment at each point would be the year+1. The SSB includes both 
males and females 
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Figure 8.3.1.  Equilibrium plots of yield per recruit, Y/R (lbs; dashed line) and static 
spawning potential ratio, SPR, for sheepshead of the Atlantic and gulf coasts of Florida 
under the current combined selectivity schedules (see text for estimation).  Circles shown 
on the Y/R curve are the Y/R at current F (i.e., geometric mean of the 2007-2009 
abundance-weighted mean fishing mortality – large filled red circle) and at F0.1 (small 
open circle). The maximum Y/R (usually small filled circle) are not shown because the 
corresponding F values (Fmax) is greater than 2.  Squares located on the SPR curve 
represent the sSPR at current F (large filled red square – note how it is superimposed 
with the large filled red circle for Y/R at current F on the Atlantic coast ), at F20% (small 
open square), and at F35% (small filled square). 
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Table 8.3.2.  Static (dashed) and transitional (line) spawning potential ratio estimated for 
sheepshead on the Atlantic coast and gulf coast of Florida during 1982-2009. 
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Figure 8.3.3. Plots of the ratio of Fcurrent/Fat30%SPR versus the ratio of 
SSBcurrent/SSBFat30%SPR obtained from ASAP’s MCMC simulations for sheepshead 
populations on the Atlantic and gulf coasts of Florida. Fcurrent is the unweighted F level 
estimated in 2009. Fat30%SPR is the level of F corresponding to 30% SPR (i.e., 30% of the 
unfished spawning stock biomass per recruit). SSBcurrent is the estimated spawning stock 
biomass at Fcurrent. SSBat30%SPR is the estimated spawning stock biomass at 30% SPR. As 
an example, the management benchmark is assumed to be here the Minimum Spawning 
Stock Biomass threshold (MSST) equal to (1-M) SSBat30%SPR where M = 0.18yr-1 
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