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Introduction )

A comprehgnsive study of the fisheries resources of Biscayne Bay v;'as
initiated in December, 1981. The overall goal of the project was to obtain baseline
fishery resource data for the Bay and to develop recommendations for cost
effective management procedures if needed. Specific objectives were:

l.  To describe and quantify the commercial and recreational fishing
activities in Biscayne Bay.

2. To determine yields (harvest) by area, habitat type and season for the
important commercial and recreational species, both vertebrate and invertebrate.

3. To determine baseline biological data including mean lengths and weights,
size frequency distributions, sex ratios and spawning seasons for important
recreational and commercial species in Biscayne Bay. |

4. To define and identify major habitat types and their associated biota, and
determine the areas, habitats and environmental parameters with which the
important recreational and commercial species are associated.

5. To isolate the environmental parameters critical for particular species
and determine the types of human activity associated with changes in these
parar:neters.

6. To determine areas of particular concern and make recommendations on
how to maintain or improve the ability of the Bay to support its fisheries resources.

7. To assess populations of macro-invertebrates of recreational and
commercial importance in North Biscayne Bay.

To accomplish these objectives four relatively distinct monitoring and
. sampling programs were begun:

1. Creel census sampling program
2. Juvenile fish and habitat survey
3. Commercial fishing harvest monitoring




4. North Biscayne Bay recreational and commercial macro-invertebrate
assessment | -

Management of Biscayne Bay fisheries involves primarily:

1. Habitat and water quality protection and management and

2. Resource allocation among user groups.

This study was designed to provide information necessary to maximize the
ability of the Bay to support its diverse fisheries resources through habitat and
water quality management. Resource allo&atiqn among user groups is not primarily
a biological question\ and this study was not designed to address this issue.
Nonetheless, some guidelines can be gleaned from the data.

The flow diagram below summarizes the rationale of the research design as

well as indicating how the fisheries project interacts with other components of the

overall program.
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Specific tasks as described in the contract were:
1. Design creel census sampling program
2. Build and test sampling gear
3. Monitor commercial and recreational fisheries in Biscayne Bay
4. Survey for and establish macro-invertebrate and juvenile fish sampling
stations in South Biscayne Bay
5. .Macro-invertebrate and juvenile fish assessment in South Biscayne Bay
6. Survey for and establish macro-invertebrate and juvenile fish sampling
stations in North Biscayne Bay
7. Macro-invertebrate and juvenile fish assessment in North Biscayne Bay
8. Determine yields
9. Literature search (Appendix 8)
10. Prepare reference collection (Appendix 9)
11. Data analysis, final report, recommendations

12. Conduct tri-monthly aerial surveillance of Biscayne Bay.

Methods and Materials
Creel Survey

The creel survey was designed to 1) determine the recreational species and
estimate their levels of harvest from Biscayhe Bay and 2) éetermine abundance and
distribution of important recreational species by area, habitat and season usirig
catch and effort data as a measwe of relative abundance. A consultant was
retained to assist us in the design of the sampling program and to provide
statistical advice. A brief description of the sampling design and rationale is given

below. A complete description appears in Appendix 1.




The survey was divided into four components: 1. Daytime launching ramp
intercept survey, 2. Nightime launching ramp intercept survey, 3. Ijaytime ;hore
access "roving clerk” survey, 4. Nighttime shore access "roving clerk” survey.
Figures 15a and b show the locations of the cree! survey access points. The

following launching ramps (access point numbers) were included in the survey:

Haulover Park (41) Dinner Key (45)

Pelican Harbor (42) Black Point (46)

Watson Island Park (43) Homestead Bayfront Park (47)
Crandon Park (44) Matheson Hammock (48)

The following shoreline locations (access point numbers) were used in the
roving clerk surveys: ,,

1. Pelican Harbor Park and Causeway, Haulover Park (51)

2. MacArthur Causeway (two bridges and fishing pier) (52)

3. Rickenbacker Causeway, Bear Cut Bridge, éape Florida Park (53)

§. Black Point and Canal C102, Military Canal, Mowry Canal, Homestead
Bayfront Park (34)

3. Matheson Hammock, Chapman Field Park, Cutler Power Plant (59)

These launching ramps and shoreline areas are beli?ved to account for a high
percentage of the total fishing effort in Biscayne Bay. However, to test this
assumption and estimate the actual percentage of total {ishing effort represented
by these areas, aerial overflights were made in which all fishermen on the Bay
were counted. Three flights per month were scheduled randomly (one on a
weekday, two on weekend days) with flight times selected with non-uniform
probability based on variation in {ishing pressure as reported by Austin et al.
(1977). |




In each survey component, catch and effort was recorded by sub-area within
the Bay. Thirty-three such areas were delineated based on preliminary bot;om
community and habitat data provided by Gary Milano, DERM (Figure 1).

In the creel survey, four creel clerks were utilized, each devoting
approximately 140 hours per month to field interviews. Thus, a total of 560 hours
per month were available for all survey components. Tables la and b show the
monthly allocation of effort by type of survey, kind of day and time of day and by
access point within a survey component. It can be seen that a stratified sampling

-design was used among survey components with sampling effort roughly
proportional to our a priori assumptions concerning actual fishing effort (or catch).
Within each component, sampling was stratified by kind of day (weekend vs.
weekday). Within each day, sampling was stratified by time period (two
approximately 6-hour periods for each day or night survey). And within each time
period sampling sites were selected using non-uniform probabilities to account for
previously determined differences between North and South Bay catches and
effort.

Interviews were conducted to determine catch and effort by species and area.
Lengths and weights of fish kept were recorded whenever possible. An interview
form is attached as Appendix 2.

Statistical methodology and logic used to expand recorded data to total catch
and effort are explained in Appendix l. These data yield estimates of total
recreational effort and harvest of each species, by month, by area within the Bay,
and by habitat type. In addition, mean size by month and size frequency
distributions of the frequently-caught species were derived.

Catch-per-unit-effort (CPUE) is considered a measure of relative abundance.
CPUE was calculated for selected species and for all fish combined, CPUE was




expressed as catch in numbers of fish per man-hour fishing.This information was

then used to identify areas and habitats utilized by "important species.”

Trawl Sampling

A trawl survey was initiated to provide information on abundance and
distribution of juvenile fish and crustaceans in Biscayne Bay. Sampling stations
were established after a preliminary survey and were located so that at least one
station was in each sub-area (Fiéure 1 and 2) as close to a benthic sampling station
as possible. Trawling in South Bay began in April, 1982 and continued throi:gh
March, 1983. Twenty-two stations were sampled monthly. Twelve stations were
sampled monthly for one year in North Bay beginning in October, 1982. Four
stations in South Bay (5, 6, 8 & 10) were sampled monthly for the entire study
period (April, 1982-September, 1983). Trawling gear consisted of a pair of 8 foot
roller frame trawis fitted with 3/8" stretch mesh nets kTabb and Kenny, 1969). The
sampling vessel, R/V Gale, is 28 ft long with twin diesel engines and was specially
modified to handle the sampling gear. Sampling was done at night to reduce net
avoidance and to enable the nocturnal species (primarily penaeid shrimp) to be
sampled. Three 5-minute tows were made at each station each month giving 6
replicate samples per station per month. Nets were emptied into containers for
rough sorting. Fish and crustacea were removed and placéd in jars containing 10%
formalin to preserve them until they could be processed in the lab. Once in the lab
samples were washed under running water to remove formalin and all fish and
crustacea identified, weighed, measured, and sexed (crustacea only). Data vas
recorded and later key punched and stored on tape for statistical analysis. A list of
references used for identification of this material is given in Appendix 3.

Mean numbers and weight per 3 minute tow per station was calculated for 16
fish and & crustacean species. Analysis of variance (ANOVA) was used to test for

differences in mean number (density) among stations. Duncan's multiple range test



was used to determine which stations had significantly greater abﬁndaﬁces. Tf\ese
data were summed across all months and across all stations and again tested
statistically using ANOVA and multiple range tests. Analysis of variance and
multiple range tests were also calculated for monthly mean weights of all fish
combined, all crustaceans combined aﬁd total fish and crustacean biomass. Those
data were also summed by month and by station and tested as above.

Catches of selected species and combined fish and crustacea were summed
over all South Bay stations and means tested Sgainst means for all North Bay
stations (monthly and annual) using a student's t-test. A t-test was also used to
compare mean catches of selected species in those months sampled in both 1982
and 1983 at the four South Bay stations Sampled for 18 months.

Monthly and annual diversity indices were calculated for each station using
the Shannon-Weaver diversity index:

H=% P,InP,
i=1toK
where p. i
N
ii = number of individuals of species i
N = total number of individuals
K = number of different species
Species richness was calculated by station, monthly and annually, for fish and is

expressed as mean number of species per tow. Evenness is calculated as

= Diversity
In total no. species

Size-frequency distributions were calculated for “important" and/or

numerically abundant species.



Stations were characterized as to their general habitat type by diver
observation, bottomn community maps and reported observations of other wor{dng
team members. These characterizations were used to identify important fish
habitats. Habitat types were quantitatively defined by various abiotic factors
including:

Salinity

Standard deviation of salinity

‘;ater depth

Bottom type

Median sediment size

Turbidity

Standard deviation of turbidity

Color

Fecal-coliform count

Stepwise multiple regression was used to determine how these factors are
associated with species abundance. Regressions were run using selected species as
the dependent variable and also using combined fish and combined crustacean

biomass as the dependent variable.

Macro-crustacean Survey

North Bay was surveyed for macro-crustaceans by trawling and trapping.
Penaeid shrimp were sampled as part of the trawl survey. Blue crabs, were
originally proposed to be surveyed by trapping, but because we felt that we could
adequately sample blue crabs in owr routine trawling we did not deploy blue crab
traps. Stone crabs were sampled with standard wood lath stone crab traps. Five
traps were deployed in each North Bay basin (see figure 2) and allowed to soak 3-5

days. Traps were connected to one another with 100 foot sections of line and set




unbuoyed. They were relocated using shore ranges and retrieved by towing a
grappling hook along the bottom. All stone crabs were removed, sexed, measz;red,
and by-catch recorded. After the five traps were recovered they were re-baited
and moved to another location within the cell. After the traps were checked three
times, they were removed from the water. This procedure was repeated every two

months for one year. Mean catch per cell was tested using analysis of variance.

Commercial Fisheries

Biscayne Bay is fished commercially for bait shrimp, blue crabs, stone crabs,
mullet, lobster, sponges, and clupeids (Spariish sardines, thread herring, and
pilchards). Sponge and lobster harvests are monitored by Biscayne Nationa! Park
and were not included in this study. Estimates of total catch for each of the other
. species were derived from interviews, sampling aboard commercial boats, and from

wholesale and retail fish and bait dealers.

# Bait shrimp catches were estimated by multiplying mean catch per boat night

by estimated total number of boat-nights for the fleet and summed over the year.

A technician was placed aboard commercial shrimp boats at least once per
month for the duration of the project. Total catch, catch per tow, and by-catch
were recorded (by-catch was saved and returned to the lab for processing).

Stone crab landings were derived from estimates of mean catch per trap
(from observation and interviews) multiplied by estimated total number of traps
(from interviews).

Mullet landings were estimated ﬁrimari!y by data supplied by retail bait and
tackle stores and by the major bait wholesaler in Dade County. Blue crab landings

. were estimated from interviews with a sub-sample of commercial blue crab

fishermen.
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Clupeid landings were estimated from interviews with commercial King

mackerel and yellowtail snapper fishermen.

Results and Discussion

The following are the results specified by the contract to be included iﬁ the
final report.
1. "List of important recreational and commercial species from Biscayne Bay."
Table 2 lists all species harvested from Biscayne Bay recorded in the creel
survey. A total of approximately 138 species (including unidentified species) were
recorded during the 21 months of sampling. Certain species recorded in the survey
are not of recreational or ;om‘mercia! importance. Characterizing species as to
. their importance is somewhat subjective but we have assigned each species to one
of four categories:
G  Highly desirable gamefish
R Recreational species
B Baitfish species
U  Caught recreationally but not generally considered desirable.
Using this classification (Table 2), 36 species (26%) were in group G; 33
species (24%) in group R; 10 species (7%) were in group B and 59 species (43%)

were in group U.

2. "A complete species list from Biscayne Bay.”
All species recorded in the traw! survey are listed in Table 3. A total of 195
species of fish were identified from trawl catches during the survey. In addition
. approximately 82 species of crustaceans, two species of octopus and four species of

squid were identified.



3. "Mean lengths, weights and size frequency distributions of important

commercial and recreational fish species in the Bay.”

Mean weights of important commercial and recreational species caught in the

trawl survey are presented in Table 4. Total numbers and total weight are also

presented. Mean weight of each species recorded (caught and kept) in the creel

survey is given in Table 5. Species recorded in both trawl and creel sampling are

marked (*). Length frequency distributions of recreationally - caught fish are

presented in tables as follows:

Table Number

6
. 7
3
9
10
1
12
13
14
15
16

17

Species
Sand perch (Diplectrum formosum)

Blue runner (Caranx crysos)

Pinfish (Lagodon rhomboides)

White grunt (Haemulon plumieri)

Bluestriped grunt (Haemulon sciurus)

Lane snapper (Lutjanus synagris)
Pigfish (Orthopristis chrysoptera)

Spotted seatrout (Cynoscion nebulosus)

Mutton snapper (Lutjanus analis)

Gray snapper (Lutjanus griseus)

Spanish mackere] (Scomberomorus

maculatus)

Great barracuda (Sphyraena barracuda) -

. Annual length frequency distributions for species caught in the trawl survey are-

presented in Tables 18-25, and by month in the following figures:
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Figure No. Species ,- -
16 White grunt (Haemulon plumieri) -
17 Bluestriped grunt (Haemulon sciurus)
18 Sailor's choice (Haemulon parrai)
19a &b Pinfish (Lagodon rhomboides)
20 Pigfish (Orthopristis chrysoptera)
21 Gray snapper (Lutjanus griseus)
22a &b Pink shrimp (Penaeus duorarum)

Length frequency distributions clearly show the smaller sizes vulnerable to
. the trawls. Larger fish are generally better able to avoid the nets, whereas smaller
individuals are less likely to be caught on hook and line, and if caught will often be
released. Many species recorded commonly in the creél survey do not appear in the
trawl catches (e.g. Spanish mackerel, blue runner, bonefish, crevalle jack). In most
cases the reason is that the juveniles are either pelagic or do not occur in Biscayne

Bay.

Size frequency distributions of recreationally caught gray snapper recorded in
this study are very similar to those recorded in Everglades National Park
(Rutherford et g.; 1983). The mean length of 1026 gray snapper collected from
sportfishermen catches in Everglades National Park in 1978-1980 was 257 mm
(Rutherford et al., 1983). In Biscayne Bay the mean length of gray snapper
recorded in our creel survey was 248 mm (N = 2703). In Biscayne Bay, a few ;ra‘f
snapper were recorded larger than the largest size in the Everglades National Park

. study (> 460 mm) (Table 10). The larger sample size in our study or the proximity
of Biscayne Bay to the adult habitat in the reef may account for the minor

differences in length-frequency distributions.
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A similar comparison with Everglades National Park can be made for spofted
sea trout. In the Everglades the modal size recorded was 300-320 mm (Rutherford
et al, 1982). In Biscayne Bay, the modal size was 300-340 mm (Table 13).
Interestingly, in both studies a second mode occurred between 360-380 mm. The
mean length in Biscayne Bay was 370 mm (N = 936) while in Everglades National
Park it was 330 mm (N = 748). The larger mean size in Biscayne Bay may reflect
faster growth or lower rortality rates but specific age structure data for the

population is needed to determine these rates.

4. "Yields from Biscayne Bay by species, size, season, effort and habitat type,

both invertebrate and vertebrate.”
a. Yields by Species

Tota! number, tota! weight and mean weight of each ‘sp'ecies recorded in the
creel survey is presented in Table 5. Of the total weight of all fish and crustaceans
recorded as caught and kept in the creel survey, 377,249 lbs (53%) were classified
as desirable gamefish; 160,955 Ibs (23%) were classified as recreational species;
135,996 Ibs (19%) were classified as bait species; and 33,264 Ibs (5%) were
classified as undesirable species.

Pink shrimp was the single most important species harvested (by weight)
accounting for 29% of the total recreational harvest from Biscayne Bay. The five

most abundant finfish species (by weight) harvested recreationally from Biscayne

Bay were:
Percent of
Percent of Finfish
Species Total Wt (lbs)  Total Harvest _Harvest
. Gray snapper 79,912 11.3 16.4
2.  White mullet 57,985 8.2 11.9
3. Pilchard 44,862 6.3 9.2
L White grunt 43,452 6.1 8.9
5. Spotted seatrout 25,048 3.5 5.2
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These 5 species accounted for 35.5% of the total recreational harvest and 51.7% of
the total recreational finfish harvest (by weight) from Biscayne Bay. i

Tables 26-45 summarize recreational harvest by area for 20 abundant and/or
important species recorded in the.;:reel survey. Recreational harvest for all other
species recorded in the creel survey is presented in Appendix 4. Area locations
are shown in Figure 1. Because sub-areas vary in size, catches are also presented
on a per unit area basis (numbers and weights per km2). Shrimp are not included in
these tables because they are not caught in their normal habitat; rather they are
caught in ocean cuts and passes when they are migrating out of the Bay. Thus,
catch or catch per unit effort is not a reflection of their preferred habitat. Tabje
46 summarizes the recreational harvest for all species combined, excluding shrimp
and baitfish, for the thirty-three sub-areas in the bay.

The CPUE column in tables 26-34 reflect effort directed at that particular
species ("fished for"). In Tables 35-45 the CPUE column is derived by taking the
total catch of that species and dividing by the total man-hours effort recorded for
that area over all months. The result is r;xultiplied by 100 so that CPUE is
expressed as catch per 100 man-hours of fishing effort. This is done because in
some instances an insufficient amount of effort was specifically directed at a
particular species to derive species specific effort estimates. In other instances
certain species are rarely specifically fished for. For example, few people could
actually specify the species of grunt or snapper they were fishing for. If an
interviewee could not specify a single species being fished for, then effort was not

recorded as being directed at any particular species.

Spotted seatrout (Cynoscion nebulosus)
Spotted seatrout were the fifth most important species, by weight, recorded

in the creel survey (25,048 lbs). Effort values are from “fished for" data thus
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CPUE reflects only those hours of effort dirfected specifically at seatrout. The
highest mean CPUE value for spotted seatrout was 0.7 fish per .hour, and was
recorded in areas 13 and 27 (Table 26). Next highest were areas 22 and 24, near
Black Point, with 0.5 fish per hour. In North Bay, the area north of Julia Tuttle
Causeway (areas 4 and 5) had high CPUE values (0.4 fish/hour) and area 5 had the
highest catch per unit area of any location in the Bay. All areas of high seatrout
abundance, as determined from CPUE, are in sea grass areas, generally with rivers

“or canals entering the Bay.

Gray snapper (Lutjanus griseus)

Gray snapper were the most important finfish species, by weight, harvested
recreationally from Biscayne Bay (79,912 Ibs). Highest CPUE, 2.7 fish/hour (from
"fished for" data) was in the western half of the Julia Tuttle Basin (Area 4) (Table
27). Areas 21, 13, 24, 27 and 31 all had approximately ’th(e same CPUE's (0.9-1.1
fish/hour). Area 24 (near Black Point) had the highest total catch (26,204). These
areas are fairly diverse in their habitat types. High CPUE in area 4 is probably due
to the artificial reef located there. Areas 13, 24 and 27 are dominated by sea grass
but also have some hard bottom and deeper channels and/or canals associated with
them. Areas 21 and 31 are on the eastern side of the Bay and have deep channels
and passages to connecting outside waters, as well as considerable sea grass. It is
apparently the combination of deep channels combined with sea grass beds in close

proximity that makes these areas favored gray snapper habitat.

Spanish mackere] (Scomberomorus maculatus)

Spanish mackere| are seasonal in their occurrence in Biscayne Bay, being
found only from fall-spring. They were the tenth most abundant finfish species, by
weight, caught recreationally in Biscayne Bay (15,050 lbs). Only areas 12, 15, 16,
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17, 18 and 20 of 33 areas had any recorded effort directed specifically at: this
species (Table 28). The small amount of effort and low CPUE values reflects the

relatively low catches recorded in 1982 and 1983 from the Bay.

Bonefish (Albula vulpes)

Bonefish (Table 29) are one of the most highly valued gamefish in Biscayne
Bay. While only occasionally caught , they are most often caught by fishing guides
and others fishing specifically for this species. Only areas 15, 18, 2] and 26 had
effort recorded speciﬁéally for bonefish. These areas are all near the ocean and
have the most stable salinity regimes. Bonefish are not generally found in

estuarine waters.

White mullet (Mugil curema)

White mullet ("silver" mullet) were the secénd most abundant species by
weight recorded in the creel survey (Table 5). This species is caught with cast nets
and is used almost exclusively for bait. The highest catch and CPUE (24 fish/hour)
was recorded in area 2, south of Baker's Haulover (Table 30). This area accounted
for over 72% of the total bay-wide recreational catch of white mullet. High

CPUE's were also recorded in areas & (11.5 fish/hour) and 24 (6.2 fish/hour).

Pilchard (Harengula jaguana)
Pilchards were the third most abundant species, by weight, recorded in the

creel survey. Like white mullet they are caught primarily with cast nets and used
almost exclusively for bait. The highest recorded CPUE's (63.7 and 47.6) were
recorded in areas 2 and 1 in North Biscayne Bay (Table 31). In South Bay, areas 15
and 12, near the Rickenbacker and Bear Cut bridges had the highest CPUE's (32.8
and 22.0).
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-

Pinfish (Lagodon rhomboides) ' -

Pinfish are targeted specifically for use as bait as well as comprising an
incidental catch when bottom fishing. We include pinfish in this section primarily
to allow a comparison with trawl catches. Table 32 shows the mean CPUE for
pinfish derived from effort directed specifically at pinfish (presumably by
fishermen using them for bait). The highest CPUE in North Bay was in area 4 (3.5
fish/hr). The equivalent trawl station (29) also had the highest CPUE (mean
number per 5 minute tow) in North Bay (Table 70). ‘Both sampling methods indicate
very low numbers of pinfish elsewhere in North Bay. In South Bay, the highest
CPUE's from the creel survey were in areas 13 (4.2 fish/man-hour), 16 (3.9
fish/man-hour), and area 26 (3.4 ﬁsh/maﬁ-hou’). Station equivalents are: area 13 =
station 2; Area 16 = station 5; area 26 = station 15. These stations were not among
the South Bay trawl stations with greatest catches. The discrepency may be a
result of . not having recorded any directed effort in certain areas, thus CPUE
could not be calculated. It is also possible that adult pinfish, preferred as bait,
have a different distribution than juveniles, which predominate in our trawl

samples.

Blue crab (Callinectes sapidus)

Highest CPUE recorded for blue crab was north of Julia Tuttle Causeway
(area §) in North Bay (Table 33). Blue crabs were also abundant south of Venetian
Causeway (area 7), in the areas just to the north and south of the Rickenbacker
bridge (areas 10 and 12), near Key Biscayne (area 15) and near Snapper Creek (area
16). Catch per unit effort data are not complete enough to accurately reflect
abundance. Highest catches of blue crab in our trawl samples were at station 21
(area 32) south of the Arsenicker Keys, station 16 and station 18 just north and just

south of Turkey Point (Table 68). Surprisingly, station 29 (area &) produced few
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blue crabs in our trawl samples although they were very abundant based ori the

creel survey.

Spiny lobster (Panulirus argus)

During our creel survey, we recorded little effort directed specifically for
lobster. The highest recorded CPUE and the greatest catch per unit area, was in
area 18, in the Safety Valve area south of Key Biscayne (Table 34). The next
highest' CPUE's were in areas |5 (adjacent to Key Biscayne) and 21 (near Soldier
Key). All of southern Biscayne Bay is in the Biscayne National Park lobster
sanctuary and thus catch and CPUE in these areas do not reflect the actual
abundance of Jobsters.

Juvenile lobsters (Table 68) were most abundant in our trawl sampies south of
the Arsenicker Keys (station 2}) aﬁd at stations near the safety valves (station 7)

and near Soldier Key (station 10).

Catch per unit effort for species discussed below (Tables 35-435) is calculated
using total effort rather than effort directed speciﬁcélly for the particular species

and is expressed as catch per 100 man hours fishing effort.

Mutton snapper (Lutjanus analis)

Mutton snapper were infrequently caught in our trawls, and only as small
juveniles. In the creel survey they were recorded relatively often (Table 35). The
highest CPUE and catch per unit area was recorded in the area just north and south
of Broad Causeway (Area 2). Area I, near Baker's Haulover had the next highést
CPUE. In contrast, virtually no mutton snapper were caughtv in our trawls in North
Bay. Thus it appears that sub-adults utilize North Bay to a much greater extent
than juveniles. In South Bay, highest CPUE's were near Soldier Key (area 21), north
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of Turkey Point (area 27) and in the area near Shoal Point and Chicken Key (area

19). In the trawl samples, highest catches were at mid-bay stations (Table €9).

Lane snapper (Lutjanus synagris)

Lane snapper are the second most abundant snapper in Biscayne Bay (after
gray snapper). Like mutton snapper, they are vii'tually absent as juveniles in North
Biscayne Bay (Table 69) but are relatively abundant there as sub-adults (Table 36).
Areas 17 and 20, both mid-bay areas, had the highest CPUE's. The third highest

CPUE was recorded in the area just north and south of Broad Causeway (area 2).

Yellowtail snapper (Ocyurus chrysurus)

Like the other snappers, yellowtail snapper were caught only as juveniles (or
sub-adults) in Biscayne Bay. They were most abundant on the eastern side of South
Bay, particularly near Soldier Key and Elliot Key (Table 3?).7 In trawl samples, they
were most abundant at our station (number 10) south of Soldier Key (Table 69).
Yellowtail are not an estuarine species. They are most closely associated with
reefs and relatively stable, oceanic environments, thus their observed distribution

in Biscayne Bay.

Great barracuda (Sphyraena barracuda)
Barracuda are widespread in the Bay, but were most abundant over sea grass

beds in South Bay (Table 38). They were particularly abundant in the area south of
the Arsenicker Keys (area 32). ‘

Blue runner (Caranx crysos)

Blue runner are‘widely distributed in Biscayne Bay, having been recorded in
all areas in owr creel survey (Table 39). However, they were generally more
abundant in South Bay. Many blue runner were caught from the Rickenbacker‘ and
Bear Cut bridges and off Cape Florida (areas 15, 12 and 18). High catches in those
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areas are due largely to the great amount of 'tishing effort associated with these
areas. The areas of greatest abundance indicated by high CPUE's are all in mid-
bay (areas 20, 14, 33, 17 and 29).

Crevalle jack (Caranx hippos)

Crevalle jacks, were caught in all areas of Biscayne Bay except areas 30 and
33, areas which are fished very little (Table 40). They were most abundant in

areas 28, 27 and 24, in the area between Turkey Point and Black Point.

White grunt (Haemulon piumieri_)

White grunt is the most abundant species of grunt in Biscayne Bay and was
the fourth most abundant species (by weight) recorded in the creel survey. High
CPUE's were recorded in all areas along the eastern side of South Biscayne Bay
(Table 41). This species was also abundant in North Bay near Government Cut
(areas 9, 11, and 7). In trawl samples white grunts were very abundant at station
10 near Spldier Key (Table 70). This was the area (21) of greatest abundance
(highest CPUE) determined from the creel survey. Although widely distributed as
both juveniles and sub-adults, they are apparently most abundant near ocean

accesses.

Bluestriped grunt (Haemulon sciurus)

Bluestriped grunts are the second most abundant species of grunt in Biscayne
Bay. They are proportionately more abundant in Nofth Bay than are white grunts
(Table 42). In North Bay, bluestriped grunts were most abundant in area 9 near
Government Cut, area 6 between Venetian and Julia Tuttle Causeways, and area 2
near Broad Causeway. In South Bay, only area 31 near Caesar's Creek, and area 28
in mid-bay, west of Elliot Key, had CPUE's as high as the highest ranked North
Bay stations. The greatest number harvested was in area IS,Athe Key Bistayne-

Bear Cut area. In trawl samples, station 29 (area &) near Julia Tuttle Causeway,
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had the highest catch of bluestriped grunts (Table 70). In South Ba)_?, station 10
(area 21) had the highest catch in trawl samples. Juveniles appear to occu;;y a

somewhat different habitat than sub-adults.

Pigfish (Orthopristis chrysoptera)
Pigfish were most abundant (highest CPUE) in area 8 near the Miami River

(Table 43). This was the second most abundant traw! station (station 24) for this
species (Table 70). The second and third most abundant areas for pigfish recorded
in the creel survey were areas 9 and 11, near Government Cut. Adult and sub-adult
pigfish are apparently more abundant in North Bay than in South Bay where only
areas 12 and 15 had relatively r_gigh total] catches recorded in the creel survey. In
. South Bay area 28 had the highest CPUE but this was based on a small and possibly

unrepresentative sample.

Gag grouper (Mycteroperca microlepis)

Gag grouper (Table &44) is the most commonly caught grouper species in
Biscayne Bay. The highest CPUE recorded in the creel survey was in area 28, in
mid-bay. Area 18, south of Key Biscayne produced the greatest total number of
gag grouper. The next highest CPUE's were recorded in areas 23, 30 and 25, all in
mid-bay between Black Point and Turkey Point.

Sand perch (Diplectrum formosum)

Sand perch were most abundant in mid-bay north of Black Point (areas 14, 20
and 23; Table 45). Sand perch were ndt abundant in our trawl samples (Table 72).
The trawl stations with the highest catches of sand perch were not in the areas

. that had high CPUE's recorded in the creel survey.
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b. Yields by Season : -

Recreational catches of 20 important and/or abundant species of fish and
crustaceans are summarized by season in Table 79. For all species combined,
catches were highest in spring, but for individual species, seasonality varied.
Variability in catches may be due either to changes in availability or to changes in
fishing patterns. For most species listed, variation in catch probably reflects

availability.

c. Commercial Yields
Bait Shrimp

Commercial bait shrimp boats work out ‘of Black Point, Virginia Key and
Dinner Key. From March through November 1983, bait shrimp boats were counted
from routine tri-monthly aerial overflights. Mean nprnber*ar'xd standard error (SE)

of boats recorded at each location were:

X SE. Max Min
Black Point 7.88 0.60 12 0
Dinner Key 11.29 0.30 13 8
Virginia Key 3.33 0.12 4 2

Each commercial dock was visited on a random schedule after dark to count the
number of boats actually out fishing on a particular night. Mean number, standard

error (SE) and number of times sampled are given below.

N X SE
Black Point “ 10.00 1.35
Dinner Key 28 9.07 0.31

Virginia Key 27 . 2.11 0.21



. | 23

From above, the mean number of boats fishing per night was 21, or 7665 boat-
nights per year. However, the mean number of boats fishing at Black Point appears
too high (in fact the estimate of mean number of boats fishing at Black Point
(10.0) is larger than the mean number of boats recorded moored there (7.88)).
Assuming the ratio of mean number of boats moored to boats fishing per night at
Black Point is the same as at Dinner Key, then a better estimate of mean boat-
night fishing from Black Point is 6.30. Thus the total number of boat-nights for the
fleet was 6380 per year.

Table 47 is a summary of catch per boat night sismmarized from log books of
cooperating fishermen. In 1982 the mean catch per boat night was 3865 shrimp.
. Assuming an average of 130 shrimp' per pound then a total of ?87,836 Ibs. of shrimp
were caught in 1982. Using the same approach for 1983 the total catch was

272,573 |bs.

Mullet

During the one year period from April, 1982 - March, 1983, Better Bait
Supply handled 39,000 Ibs of silver mullet caught in Biscayne Bay. An additional
6,000-7,000 Ibs were reported purchased by retail bait shops directly from
fishermen. Thus, a total of 45,000-46,000 lbs of silver mullet were landed in the
one year period, 1982-1983. From April 1983 to November 1983, Better Bait
reported handling 44,161 lbs of mullet from Biscayne Bay. During the same time
period of the previous year, 26,310 Ibs were reported by the same dealer, M.

there appears to have been 68% increase in silver mullet landings between 1982 and

. 1983.
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Stone Crabs V ' -

The legal season for harvesting stone crabs in Florida is October 15 through
May 15. Data for 1982, therefore, includes landings from January-May 15 and
again from October |5-December 31. During these time periods an estimated 5862
traps were being fished in Biscayne Bay. We monitored the catch from 3755 trap-
hauls. Assuming the average soak time per trap is 5 days then a total of 1172 traps
were pulled daily. The overall mean catch per trap based on our sample of 3755
traps was 0.175 lbs of claws/trap. Therefore, the total catch of stone crabs from
Biscayne Bay during the 213 days of open season was:

| (213 daysX1172 traps/day)(0.175 lbs/trap) = 43,686 lbs.
This is approximately 87,000 crabs.

In 1983, we monitored 9490 trap-hauls. The mean catch pér trap was 0.198
Ibs. From interviews we estimated that a total of 3,200 traps were being fished in
Biscayne Bay in 1983. Using the same assumptions as above, the 1983 commercial
stone crab harvest was:

(213 daysX640 traps/dayX0.198 Ibs/trap) = 26,991 Ibs.

This is approximately 54,000 g:rabs.

Blue Crab

Based on a total of 17 interviews from 6 fishermen (all fishing out of Black

Point), the mean number of traps pulled by blue crab fishermen is 36. The mean

"soak time was & days and the mean catch was 0.754 Ibs/trap. H traps are fished in

all months and pulled 5 days per week, then the total catch of these 6 fishermen in
1983 was: '
| (36 traps/tisherman/dayX6 fishermen)X5 days/week)
(52 weeks/yrX0.754 Ibs/trap) = 42,345 lbs/yr
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Piichards ’ -
Piichards (Includes Scaled sardine, Harengula jaguana, Spanish sardine,

Sardinella aurita, and Thread herring, Opisthonema oglinum) are caught

commercially in Biscayne Bay using cast nets. The majority of the commercial
catch is used for bait by the fishermen who catch them, although a small amount is
caught and sold directly to retail bait and tackle stores. There is a fleet of 30-40
boats moored on the Miami River that use pilchards for bait. Based on interviews
with 7 of these fishermen they spend 1-2 hours per day cast netting for bait, using,
on average, 300 lbs per week from Biscayne Bay during the 6 months November-
April. For 30 boats the annual harvest would be:
(30 boatsX300 ibs/boat/weekX26 weeks/year) = 234,000 Ibs/yr.

In addition, 7,000 lbs were reported bought by retail bait ’shéps from independent
cast net fishermen. The total annual commercial catch of pilchards in 1982-1983
was 241,000 Ibs. For 40 boats the annual harvest would be 319,000 lbs/yr. The
table below summarizes the above estimates of the commercial catch.

Estimated Total Catch (ibs)

1982 1983
Bait Shrimp 287,836 272,573
Mullet 45,000+ 44,161+
Stone Crab 43,686 26,991
Blue Crab - “n 42,345
Pilchards 241,000%0ns 241,000
Totals 617,522 627,070

* April 1982-March 1983
+% 9 months only, April 1983-November 1983
#a% No estimate for 1982
sass Assuming 30 boats
The accuracy of these estimates varies by species. We feel that the shrimp
estimates are good; mullet estimates represent a minimum catch and almost‘

certainly are an underestimate of actual landings; stone crab and blue crab
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estimates require assumptions about total effort which are difficult to validate but
do not seem unreasonable; pilchard landings seem high but we believe they- are
reasonable and may actually underestimate actual landings.

Bait shrimp landings are somewhat misleading because a single calender year
encompasses two shrimp year classes. The higher catch per boat night in 1982 was
primarily a result of the very strong 1981 year class recruited in summer 1981 and
fished until migrating out of the Bay in winter 1982, which supported high catches
in January, February and March, 1982. Catches in 1981-82 were very high while
1982-83 and 1983-84 were considered average or slightly above average.

Reported silver mullet landings in Dade County were 71,477 lbs in 1982 and
70,929 Ibs in 1983 (Ernie Snell, NMFS-SEFC, personal communication). Some
percentage of these reported landings probably come from outside Biscayne Bay.

Stone crab fishing was poor in both 1982 and 1983 in Biscayne Bay. Mean
catch per trap was low in both years (0.175 Ibs/trap and 0.198 Ibs/trap), but total
harvest was fairly high because of the large number of traps being fished. Total
catch may be overestimated because some fishermen may not have fished their
traps for the entire season.

The estimated catch of pilchards is surprisingly large. While it may be an
overestimate because fishermen often do not consider all the days they are
weathered out, we have only expanded the reported average weekly catch by 26
weeks. Since some pilchards (or Thread herring) are éaught during the remainder

of the year, these estimates may actually be conservative.

5. ®Abundance and seasonal distribution of invertebrate and vertebrate
catches in Biscayne Bay.” .
Abundance and seasonal distribution of twenty important and/or abundant

species of invertebrates and fishes are summarized in Tables 48-67 and 68-72.
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These species are: : _' -
1. Penaeus spp., shrimp

2. Callinectes sapidus - blue crab

3. Panulirus argus - spiny lobster

4. Callinectes ornatus - ornate crab

5. Lutjanus analis - mutton snapper

6. Ocyurus chrysurus - yellowtail snapper

7. Lutjanus synagris - lane shapper
8. Lagodon rhomboides - pinfish

9. Eucinostomus gula - silver jenny

. 10. Orthopristis chrysoptera - pigfish

11. Lutjanus griseus - gray snapper

12. Opsanus beta - toadfish

13. Haemulon plumieri - white grunt

14. Haemulon sciurus - bluestriped grunt

15. Haemulon parrai - sailor's choice
16. Lachnolaimus maximus - hogfish

17. Cynoscion nebulosus - spotted seatrout

18. Haemulon flavolineatum - French grunt
19. Haemulon aurolineatum - tomtate
20. Diplectrum formosum - sand perch
Distribution and abundance of all crustaceans combined is presented in Tables 73;
for all fish éombined in Tabie 74; and for all fauna in Table 75. One way ANOVA
. were run for each of the above 20 species by month and year testing for

differences in mean catch per 3-minute tow among stations. All ANOVAS were
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significant at & = 0.05. Multiple range tests were used to determine which stations

had significantly different mean catches of each species. Results of these analyses

are presented in Appendix 5.

Shrimp (Penaeus spp.)

Penaeus spp. consists of P. duorarum and P. brasiliensis, with P. duorarum,
pink shrimp predominating. Station 29, north of Julia Tuttle Causeway always had
the highest shrimp catches of any station (Table 48). The overall mean catch of
shrimp (196.17/5 minute tow) was more than 5 times higher than the station with
the next most abundant mean shrimp catch (Table 68). Shrimp were most abundant
at sea grass stations along the western side of the Bay. In South Bay they were
most abundant during fall and winter (Table 48a) but in North Bay they were most

abundant in summer (Table 48b and Figure 23).

Blue crab (Callinectes sapi‘dm)

Blue crabs were abundant in our trawls samples during the first few months
of our survey (s_pring-sumrner 1982), but declined dramatically in #bundance after
summer, 1982 (Table 49). During spring-summer, 1982 they were most abundant at
stations 16, 18 and 21, along the western side of Biscayne Bay south of Black Point.
'In North Bay they were most abundant in October, 1982. In North Bay blue crab
catches did not increase in summer, 1983. The four stations in South Bay which we
sampled monthly for the duration of the project (Stations 10,8,6,5) also did not
produce blue crabs in summer 1983. Thus, the paucity of blue crabs in North Bay
may be more indicative of a poor year class rather than a difference in abundance
between North Bay and South Bay. Station 26, south of Venetian Causeway, was
the North Bay area of greatest blue crab abundance as determined by trawl
sampling (Table 49 and 68). The habitat here is unlike that of any South Bay

station.
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Spiny lobster (Panulirus argus) ‘ -

Spiny lobster were rarely caught in North Bay (Table 50). Only 7 lobster were
caught in North Bay north of Government Cut. A total of 25 lobster were caught
in twelve months of sampling at North Bay stations 23 and 24 just north of
Rickenbacker Causeway. In South Bay, lobster were collected in a variety of
habitats (Table 68), with little apparent pattern to their distribution. This is
probab!y a result of seasonal movement through the Bay and different habitat
preference by size. Lobster catches in our trawls showed a distinct seasonal peak

in spring-summer in South Bay (Table 50a).

Ornate crab (Callinectes ornatus)

Ornate crabs were much more abundant in al] months than the closely related
bjue crabs except in April 1982, when blue crabs predominated. The dgcline in blue
crabs at our traw! stations appears to have been foliowed by an increase in ornate
crabs. In South Bay, ornate crab abundance increased through summer and
gradually declined during winter. In North Bay the pattern was less clear; mean
catch per tow was relatively constant through the year (Table 51). As with blue
crabs, station 26 had the highest mean catch per tow of all North Bay stations. In
South Bay, ornate crabs were most abundant at the southernmost stations along the

mainland side of the Bay (Table 68).

Mutton snapper (Lutjanus analis)

Mutton snapper were never abundant in our samples and were virtually absent
in North Bay (Table 52). In South Bay they were found most abundantly at mid-bay
stations (Table €9) without ment relation to north-south location in the Bay.
Mutton snapper were too infrequently collected to determine seasonal pattern of

abundance (Table 52a).
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Yellowtail snapper (Ocyurus chrysurus) ' .
Yellowtail snapper were virtually absent from North Bay trawl samples
(Table 53b). In South Bay they were most abundant at stations to the south and to
the west (mid-bay) of Key Biscayne (stations 10,6,7-Table 69). These stations are
in the same general geographic area but are not similar in habitat or bottom type.

Although catches were Jow, it appears that yellowtail snapper juveniles are most

abundant during summer and fall (Table 53a).

Lane snapper (Lutjanus synagris) ,,

Lane snapper were rarely caught in trawl samples in North Bay, although they
were fairly common in the recreational catch. In South Bay they are found most
commonly in east and mid-bay stations (Table 69). Their seasonality was similar to

yellowtail snapper, being most abundant during summer and fall (Table 54).

Pinfish (Lagodon rhomboides)

Pinfish were the most abundant fish species in our trawl samples. They are
widely distributed in Biscayne Bay and were found at least once at every station
but 23 and 35 (Table 70). They were most abundant in west Bay sea grass areas in
the southernmost part of the Bay and became increasingly less abundant to the
north. They were abundant in North Bay only at station 29, north of Julia Tuttle
Causeway (85% of all pinfish caught in North Bay were caught at this station)
(Table 55b). In South Bay pinfish were most abundant in spring and early summer
while in North Bay they appeared to be more abundant in late summer and fall
(Table 55 & b).

Silver jenny (Eucinostomus gula)
Silver jenny is neither a recreational nor bait species but is included in this

discussion because their abundance makes them potentially important as a food
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source for other species. Silver jenny were most abundant in sea grass areas along
the west side of the Bay and in the Julia Tuttle basin in North Bay (Table 56 & 71).
They were rarely collected on the eastern side of the Bay and were absent entirely
from stations 10 and 12 (Soldier Key - Black Ledge areas). In North Bay they were
abundant at station 29 and in our August sample at station 35 in Dumfoundling Bay.
Highest catches in both North and South Bays were in August-October (Table 56a &
b). |

Pigfish (Or thopristis chrysoptera)
Pigfish were most abundant at stations near Rickenbacker Causeway (Table
70). Pigfish were also relatively abundant at station 29, north of Julia Tuttle

Causeway (Table 57b). There was no apparent seasonality in their abundance.

Gray snapper (Lutjanus griseus)

Gray snapper were most abundant at our trawl station near the mouth of
Snapper Creek Canal (Station 5). Unlike other snapper species they were
uncommon at stations in mid-bay or east bay (Table 69). This species was founé
associated with sea grass bottom on the west side of the Bay. As juveniles, gray
snapper are apparently more estuarine than other species of snapper. In North Bay
they were abundant at station 29 but were uncommon or absent elsewhere (Table
58). They were most abundant from September-December in our trawl catches.
Their reduced numbers in the remaining months may be a reflection of their having

grown beyond the size of vulnerability to our gear.

Toadfish (Opsanus beta)
Toadfish, while not of any commercial or recreational importance, were
abundant in our trawl samples. Their distribution is very similar to that of shrimp

(Penaeus spp.); the four stations at which shrimp were most abundant were the first
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four for toadfish as well. Station 29, North of Julia Tuttle Causeway, had the
greatest abundance of toadfish. In South Bay sea grass stations south of -Shoal
Point had the highest catches. Their relatively high abundance at station 10, near
Sc'»ldier Key is an enigma (Table 71). Toad{ish are (esident in Biscayne Bay and this

is refiected in their even distribution throughout the year (Table 59).

White grunt (Haemulon plumieri)

White érmts were five times more abundant at station 10, southwest of
Soldier Key, than they were at Vther next most abundant station (Table 70). . They
were also abundant at mid-bay stations (9 and 14), particularly in summer. At west
bay stations they were generally most abundant in ;pring and again in fall (Table
60). Overall, théy were most abundant in our samples in summer and fall. In North
Bay, the area north of Rickenbacker Causeway (station 2"6)g and the area north of

Julia Tuttle Causeway produced the greatest numbers (Table 60b).

Bluestriped grunt (Haemulon sciurus)

Bluestriped grunts were abundant at none of the same stations as white grunt
(e.g. 10, 14), but were most abundant at sta'tion 29 in North Bay (Table 70). This
species, liké white grunt was tomd in a variety of habitat types. Our data suggest
that they are more abundant in mid-bay during summer and in west bay sea grass

beds during spring and fall (Table 61a). Lowest catches were in winter.

Sailor's choice (Haemulon parrai)
Sailor's choice were much less abundant in our trawl samples than either

white or bluestriped grunt, and showed a somewhat different distribution. Sailor's
choice were most abundant at stations along the eastern side of the Bay (Table 72).
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This species was most abundant in our trawl samples from May-Septenjber in South
Bay (Table 62a). In North Bay they were most abundant in October-Dece;nber
(Table 62b). '

Hogfish (Lachnolaimus maximus)

Hogfish as adults are highly desirable food and recreational species found on
the reefs. They were never very abundant in our trawl samples, and were never
collected in North Bay (Table 63). This species was most abundant at our station
near Caesar's Creek (station 20), and was most -often caught in east and mid-bay

stations (Table 71). Hogfish were most common in our samples in May-September.

Spotted seatrout (Cynoscion nebulosus)

Spotted seatrout are one of the most highly valued inshore sport fishes in the
southern U.S. They were commonly recorded in the creel survey but were never
abundant in our trawl samples (Table 71). The only area in which we caught them
consistently was north of Julia-Tuttle Causeway (Station 29). In South Bay they
were relatively abundant only in our July trawl samples at station 3, near the
outside Dinner Key Channel marker. The few seatrout caught in our trawls in
South Bay were caught May-September (Table 64a). In North Bay, they were most
abundant from May-August (Table 64b). Seatrout are probably resident in Biscayne
Bay, thus the seasonality of trawl catches is likely a reflection of their rapid
growth and increasing ability to avoid the nets. The very low catch rates that we
experienced may be a result of net avoidance, rather than low availability, or

seatrout may normally be in areas too shallow for us to sample.

French grunt (Haemulon flavolineatum)

French grunt were relatively uncommon in our trawl samples (Table 72) and

in the recreational fishery (Table 5). They were virtually absent from our trawl!




34

samples in North Bay (Table 65b). In South Bay they were most abundant at-east
bay stations (10, 20, 7) and were abundant only in May-September (Table 65a).

Tomtate (Haemulon aurolineatum)

Tomtates were distributed similarly to French grunt (Table 72), although they
were somewhat more common in North Bay (Table 66b). This species, like most of
the other grunt species, was most abundant at mid and east bay stations in South
Bay. Tomtate were most abundant in our trawl samples in June-September and

were rarely caught in winter (Table 66a).

Sand perch (Diplectrum formosum)

Sand perch was the most commonly caught serranid in our trawls and the
most common serranid recreationally caught in Biscayne Bay. However, they were
not abundant at any of our trawl stations (Table 72). In North Bay they were most
abundant at stations 26 near Venetian Causeway and at station 24 near Claughton
Island. They were most abundant at South Bay station 20 near Caesar's Creek.

They were absent during winter from our samples (Table 67).

In addition to looking at distribution and abundance on a species by species
basis we have also combined all fishes, all crustaceans and all fauna (fishes and
crustaceans) by station and month. Analyses of variance were run on each of these
combined taxa groupings. Highly significant F values (p<0.001) were found among
stations and months for all tests. Multiple range tests were run to determine which
stations were significantly different from one another. Results of these tests are

given in Appendix 5 and presented in Table 99.

All Crustaceans (Biomass)
The station with the highest mean biomass of crustaceans was station 29, the

station north of Julia Tuttle Causeway (Table 73). The second highest mean
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crustacean biomass in our trawl survey was at station 18, south of ‘!furkey Point,
near the old discharge canal. This station averaged only 51% as much crusta.c:ean
biomass as found at station 29. Following in order of abundance were station 11,
2] and 8, all on the west side of the Bay and all characterized by dense sea grass
communities. Stations similar to these but further north along the western side of
the Bay had lower mean crustacean biomass (i.e. station 5 and 2). Station $ is near
the mouth of Snapper Creek Canal and station 2 is near the mouth of the Coral

Gables Waterway, suggesting a possible relationship.

All Fish (Biomass)

Highest mean biomass of fish was found at station 29 (Table 74), was more
than three times greater than the mean biomass at the next highest station (station
7), and nearly five times high;:r than the next highest North Bay station {(station
24), Some stations in South Bay had high fish biomass in one or two months (e.g.
station 18 in November, station 7 in June and JUl)") but had reduced biomass in
other months. In contrast, station 29 produced high fish biomass in all months.
Results of the ANOVA and multiple range test showed that station 29 had
significantly more fish biomass than any other station (Appendix 5 and Table 99).

In South Bay, stations with diverse habitat types had similar mean fish
biomass. Results of the ANOVA and multiple range test indicated that there was
no statistical difference in mean fish biomass among stations: 16, 6, 11, 10, 9, 22,
13, 18, 7.

Seasonally, total fish biomass is lowest in winter (Table 74). However, there
is a general pattern of increased ﬁsh biomass in fall at west bay sea grass statfons
(e.g. 11, 18, 5) while at east and mid-bay stations there appears to be an increase in
fish biomass in summer (e.g. stations 6,7,9,14). Combining all stations, the highest
fish biomass was recorded in spring-fall and the lowest in winter (Table 74).




36

All Fauna (Fish and Crustaceans) (Biomass) ) -

Mean biomass of fish and crustaceans combined was highest at station 29
(Table 75). Analysis of variance and multiple range tests indicated that this station
had signficantly greater mean total biomass than any other station. Stations 11, 7,
and 18 formed the subset with the next highest mean total biomass. Stations in
North Bay generally had lower mean biomass than those in South B&y. Stations
with high mean total biomass encompassed a variety of habitat types. Seasonally,

the winter months had t};e lowest bjomass.

6.& 9. "Identification of areas, ‘habitats and environmental parameters with
which important species of fish and mxstaceafu are associated in Biscayne
Bay.”

One of the objectives of this study is to define the habitat requirements of
and critical environmental factors associated with commercially important and
numerically dominant species found in Biscayne Bay. This sgction is devoted to
fulfilling this task and is based primarily on the results of multiple regression
analysis, which are summarized in-Table 76, the simple correlation coefficients
between mean number (mean weight) and abiotic variables summarized in Table 77,
and the abiotic data listed in Table 73. |

Before discussing the individual species (species groups), it is necessary to
provide a general description of habitats in Biscayne Bay. The most important
parameters defining the different habitats are bottom type, salinity, water
circulation patterns, local flushing of water and the apparent influence of human-
related activities through fresh water discharge and the alteration of natural
habitats by dredging, sea-wall construction and shoreline development. It is the
_interaction of all these parameters that provide the following habitat types in
Biscayne Bay:
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1. The shallow, sparse to moderately dense west bay grassbeds extending
south from Miami River to Coral Gables waterway and bordered by deve;oped
shoreline (stations 24, 2 and 3). This area is characterized by moderately low
salinities caused by river and canal discharge, but due to good local flushing
attributed to bay-ocean water exchange through Government, Norris and Bear
Cuts, exhibits only moderate seasonal fluctuation in salinity. Adjacent and to the
east of this section is an area of mixed seagrasé-hard bottom (sponges, calcareous
algae, rock rubble) habitat which grades southward into naturally barren bottom
strongly influenced by tidal water movement through these two cuts (stations 23, !
and ).

2. The grassbed section from Matheson Hammock south to Black Point,
bordered by mangrove shoreline, extending continuously from the western to the
eastern margins of the Bay. This area can be subdivided into two habitats. (a) The
shallow, moderately dense west bay grassbeds (stations 5, 8, and 11) with low
salinities that vary considerably with season, and moderate levels of water color
due to canal discharge draining the mangrove shoreline. (b) The deeper mid- and
east bay area of dense grassbeds with sponges and soft coral attached to the
bottorn (stations 6, 7, 9, 10 and 14). This area is also characterized by saiinities
greater than 32 0/oo, and good local flushing due to bay-ocean exchange through
the Safety Valve. Fine sediment accumulation is greatest in these dense grassbeds
and the resulting high turbidity levels due to their resuspension is caused by the
strong water currents specifically in the areas near Soldier Key (station 10) and the
Featherbed Banks (station 14).

3. The deep, dense grassbeds in southern Biscayne Bay and Card Sound
(stations 19, 20 and 22) adjacent to the tidal creeks (Caesar's and Angelﬁsh'aeeks). |
and intermixed with dense hard bottom assemblages (sponges, calcareous algae,

soft-coral, and coral rubble). This area also exhibits very good local flushing.
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4. The mid-bay hard bottom habitat south of Featherbed Banks (stations 15
and 17) where the bottom is primarily sand with assemblages of sponges, calcax:eous
algae, soft coral, rock and coral rubble.

3. The narrow belt of shallow, moderately dense grassbeds intermixed with
sparse hard bottom type assemblages, south of Black Point (stations 13, 16, 18 and
21). This area seems to receive the poorest local flushing and in conjunction with
freshwater discharge from canals, also has the most pronounced salinity regime
(140/00 in February 1983 and 38_ O/oo in April 1982). Water color, possibly from
mangrove forest r.unoﬁ, reaches high levels in thi; habitat.

Another very distinct habitat is the dense grassbed located between Julia
Tuttle and 79th Street Causeways (station 29). This area is characterized by
consistent but moderately low salinity. It is flanked to the north and south by
extensive areas of dredged bottom. This is where water of if;coming tides entering
Haulover and Government Cuts mix.

The following discussioq on the individual species and species groups is based
on the environmental factors characterizing these different habitat types in the
Bay.

The data for 10 abiotic factors are listed in Table 78. Values for salinity,
turbidity, color and fecal coliform counts are the means of 12 monthiy
measurements. Standard deviations for salinity and turbidity are used as indices
describing the fluctuation of these two factors. Bottom type 1 and Bottom type 2
are nominal variables for increasing grass blade and hard bottom assemblage
densities, respectively. Fecal coliform counts are used as an integrated indicator
for possible effects by urban developed areas. ‘

The overall results of the stepwise multiple regression (Table 76) are quite

consistent with the simple correlation coefficients (Table 77), although some

"disagreement has resulted. We have attempted to explain these disagreements in
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the light of inter-correlations among the 10 abiotic variables and the ubiquity of
estuarine species. i
Total Fish Biomass

In South Biscayne Bay, comparable quantities of fish biomass are present in
both the shallow, low salinity, west bay grassbed; and in the deeper, denser, high
salinity mid and east bay grassbeds near bay-ocean exchange channels. Generally,
the larger resident species are more abundant in the former, while the smaller non-
resident species are more abundant in the latter areas. The important habitat
factors associated with lafge quantities of tish biomass are grass blade density,

fine sand, low salinities (< 31 0/00) which are relati’irely stable and shallow water

depth where hard bottom assemblages are scarce and mean turbidity levels are low.

White grunt (Haemulon plumieri)

White grunts are a relatively ubiquitous species and occur over a fairly wide
range of salinities. However, they are most abundant in the deep, dense grassbeds
adjacent to the Safety Valves where levels of salinity and turbidity are high. The
poor agreement between the regression results (Table 76) and the correlation
coefficients (Table 77) is a mathematical shortcoming of the statistical method
used, resulting from the occurrence of comparable numbers of white grunts in
areas of low salinity and turbidity levels and high fecal coliform counts particularly
in station 24, and areas of opposite water quality (see Table 78). The most
important factors determining the klbun‘dance of white grunts are grass blade

density and accumulation of fine sediment.

Bluestriped grunt (Haemulon sciurus)

Bluestriped grunts occur primarily in dense grassbeds with consistent salinity
regimes. They are most abundant in the shallow grassbed north of Julia Tuttle

Causeway (station 29) where salinity is relatively constant but low. The most
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important factors determining their abundance are grass blade density, consistent
salinity regime, shallow water depth where mean turbidity levels and fecal

coliform counts are low, and the virtual absence of sponges and soft coral.

Tomtate (Haemulon aurolineaturn)

Although tomtates occur over a wide variety of habitats, ranging from
dredged bottom to grassbeds, they are most abundant in the deeper and denser
grassbed areas adjacent to hard bottom types, near bay-ocean exchange channels.
The critical factor determining its presence or absence appears to be high salinities
(> 32 o/oc). However, the most important factors determining its abundance are
high grass blade and hard-bottom assemblage densitie; and high near-oceanic (34
O/oo) salinity. The high correlation with high mean turbidity levels and large
turbidity fluctuations is due to the resuspension of ﬁr}e sediment which
accumulates in these dense grassbeds, by the strong watef currents particularly
characteristic of the Safety Valve and Featherbed Bank areas where the largest

numbers of this species were recorded (Table 72).

French grunt (Haemulon flavolineatum)

Like most grunts, French grunts occur most frequently in the deeper' and
denser grassbeds associated with hard bottom assemblages, in mid and east bay.
The important habitat factors are high near-oceanic salinity, and high grass blade
and hard bottom assemblage densities in deep water ‘\vhere fine sediment

accumulation and resuspension takes place.

Sailor's choice (Haemulon parrai)
The important factors determining the abundance of sailor's choice are deep

water, bottomn types of mixed grass and hard bottom assemblages, low water color

levels, and little to moderate salinity fluctuation.
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Pigfish (Orthopristis chrysoptera) ; R

Piglish occur over different bottom types and can tolerate considerable

levels of fecal coliform counts, and other effects af human related activities as
shown by their occurrence in comparable numbers in both north and south Biscayne
Bay. Pigfish are primarily associated with the grassbeds in the west and mid bay
areas where salinities are less than 33 0/oo. The most important factors for this
species are grass blade density, high but consistent levels of turbidity, a consistent
salinity regime, deep water and high fecal coliform counts. The high correlation
with high fecal coliform counts appears to be a reflection of its tolerance for

human-related activities possibly in order to avoid competition with other species.

Yellowtail snapper (Ocyurus chrysurus)

Yeliowtail snappers are most abundant in deep grassbeds adjacent to hard
bottom assemblages near bay-ocean exchange channels. The important factors
determining its abundance are grass blade density, fine sediment, deep water with

hard bottom assemblages and high levels of salinity and turbidity.

Lane snapper (Lutjanus synagris)

Lane snappers are primarily associafed with the deep grassbeds, specifically
in the mid bay area. where salinity is high but exhibits moderately low seasonal
fluctuation. They can tolerate rel.atively poor water quality, specifically moderate
levels of water color and fecal coliform counts. The most important habitat
features are high mean salinity which shows moderate seasonal changes, grass

blade density, fine sediment, and deep water.

Mutton snapper (Lutjanus analis)
Very much like lane snappers, mutton snappers are closely associated with
the deeper areas of mid-bay north of Featherbed Banks, and with tidal creeks to
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the south associated with mixed bottorﬁs of thick seagrass, sand patches, hard
bottom type assemblages and coral rubble. The critical habitat factors are ;rass
blade density, deep water, high mean salinity which varies moderately with
seasons, sparse distribution of hard bottom assemblages, and consistent turbidity

levels.

Gray snapper (Lutjanus griseus)

Gray snabpers are very closely associated with the shallow west bay
grassbeds bordered by mangrove shoreline where fnean water color is high. Unlike
the other snappers, gray snappers primarily occur from west to mid bay where
salinities are génerally lower than 33 ©/oo. The most important habitat features
for this species are grass blade density, low turbidity levels, sparse distribution of
hard bottom assemblages, high levels of water color possibly -due to mangrove run-

off, and shallow water depth.

Sand perch (Diplectrum formosum)

Sand perch appear to be tolerant of considerable impact from urban areas and
human-related activities as shown by their high correlation with high levels of
fecal coliform counts and water color (Tables 76 and 77). However, this species is
primarily associated with sandy bottoms. The critical environmental factors
determining its abundance are éonsistently high salinity and sandy bottoms in deep

water.

Spotted seatrout (Cynoscion nebulosus)

Essentially, all seatrout recorded occurred in the shallow dense Syringodium
grassbed north of Julia Tuttle Causeway (Station 2§), where salinity is consistently
low. The most important habitat factors are grass blade density, consistent

salinity regime, shallow water depth, and high levels of water color.
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Hogfish (Lachnolaimus maximus) . -

Hogfish occur in comparable numbers in deep ‘dense grassbeds and hard
bottom type habi;ats, but are most abundant in mixed seagrass-hard bottom areas
near bay-ocean’ exchange channels. The critical habitat features for this species
are consistently high salinity, sand, high seagrass and hard bottom assemblage

densities, and deep water.

Toadfish (Opsanus beta)

Toadfish are an ubiquitous resident species in Biscayne Bay. They occur in
different habitats of mean salinities ranging from 22.6 to 34.7 o/oo, and bottom
types including shallow dense grassbeds and deep areas of mixed seagrass-hard
| . bottom assemblages. They are found most frequently in shallow low salinity
grassbeds. The most important factors determining toadfish abundance are grass
blade density, sparsely distributed hard bottom assefnblages, shallow water depth,

and low mean turbidity leveéls.

Silver jenny (Eucinostomus gula)

The silver jenny is another ubiquitous resident species that occurs primarily
in the shallow grassbeds where mean salinities are Jess than 30 o/oo. However,
they are most abundant where the values are in the upper end (28.7 to 29.2 o/00) of
this salinity range. Their primary habitats are characterized by moderate to dense

grassbeds, shallow water and high levels of water color.

Pinfish (Lagodon rhomboides)

Pinfish comprise the most numerically dominant fish species in our trawl!

. samples and, similar to other resident species, occurs in a variety of habitats.
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They are most abundant in shallow low salinity grassbeds. The most important
habitat factors are jarge fluctuations in salinity, grass blade density, shallow

water, and consistently low turbidity levels.

Total Crustacean Biomass

The largest crustacean biomass is supported by the shallow low salinity
grassbed north of Julia Tuttle Causeway (station 29). In South Bay, large quantities
are primarily associated with the shallow west bay grassbeds (see Table 73). The
importént factors for total crustacean biomass are grass blade density, shallow

water depth, a consistent salinity regime, low mean turbidity levels, and fine sand.

Blue crab (Callinectes sapidus)
Blue crabs are most abundant in areas of low mean salinity and large salinity
fluctuations, hard bottom type assemblages interspersed with seagrass and sand,

shallow water and low turbidity but high water color levels.

Ornate crab (Callinectes ornatus)

Ornate crabs occur in comparable numbers in North and South Bay and are
found in a wide range of habitat types. Although their habitat requirements are
very similar to that of blue crabs, the single most important factor determining the

abundance of this species is shallow water depth.

Shrimp (Penaeus spp.)
Aside from station 29 in North Bay, shrimp primarily occur in the shallow,
low salinity west bay grassbeds. The critical factors are grass blade density,

shallow water, consistent salinity regime, sand, and low turbidity levels.

Spiny lobster (Panulirus argus)
The most critical environmental factors determining the abundance of spiny

lobsters are dense hard bottom assemblages, deep water, and sand.
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7. "identification of fish nursery areas in the bay."

Seagrass beds are well recognized as important nursery areas for junvenile
fish. In Biscayne Bay, seagrass beds cover about 64% of the bottom {Milano, G.R.,
in prep.) and provide nursery grounds for particular species or group§ of species.
For marine species, the deep, high salinity mid to east‘bay grassbed north of
Feathérbed Banks is the most favorable nursery ground for junveniles of H.
plumieri and H. sciurus (Table 70) and, along with the Southern Bay-Card Sound
areas where the bottom is a mixture of seagrass and hard bottom assemblages,
form important nursery areas for juveniles of H. aurolineatum, H. flavolineatum,
H. parrai (Table 72), L. analis, L. synagris, O. chrysur;us (Table 69), and L. maximus
(Table 71).
. For juveniles of the estuarine species, such as L. rhomboides (Table 70), E.

gula and O. beta (Table 71), the west bay grassbeds where harked seasonal salinity
fluctuations occur, are the most favorable nursery grounds, particularly the areas
south of Black Point and the area north of Julia Tuttle Causeway. These are
likewise the nursery areas for juvenile L. griseus (Table 69). Juveniles of O.
chrysoptera, however, favor the grassbeds north of Shoal Point more.

The shallow dense grassbed north of Julia Tuttle Causeway forms the most
important nursery area for both C. nebulosus (Table 71) and Penaeus spp. (Table
68), where 74% and 28%, respectively, of the total number of individuals of these
species in our traw! survey were recorded.

Although species abundance provides a reasonable indicator of nursery
grounds, defining the specific functions of these habitats requires detailed studies.

. 8. "Spawning periods of important species of fish and crustaceans in Biscayne
Bay.”
The spawning periods are defined in Table 35.
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In general, the grunts exhibit peak spawning during spring. Snappers also
exhibit péak spawning in spring excluding schoolmaster snapper which spawns
during winter, and gray snapper which extends spawning from spring to summer.
Similarly, both Spanish and Cero mackerel spawn during the spring months of April
to June, while the clupeids spawn from spring to summer. Spring spawning is also
exhibited by the jacks (carangids), with the exception of Crevalle jack which
spawns in Septerhber and Blue runner and Pompano which spawn from winter to
summer. Among the groupers, Gag grouper spawns in the winter, Red hind and
Nassau grouper from winter to spring, Red grouper in spring and summer, and

Jewlish in summer.

10. "Size frequency distribution of important species of crustaceans in Biscayne
. Bay.” |

Length (carapace length) frequency distributions of Penaeus duorarum,

Callinectes sapidus, and Panulirus argus are presented‘ in Tables 23, 2¢ and 25,
‘respectively'; Because of the small three-inch gap between fingerbars of the roller
frame trawl, the sizes, particularly of blue crab and spiny lobster, are biased
towards smaller individuals.

As mentioned earlier, 28% of all shrimp were recorded from station 29 in
North Bay. The size range of shrimp in this area dominates the baywide size
distribution which has a modal size of 13-14 mm CL, even though the modal size in
South Bay is somewhat larger at 16 mm CL. Monthly length frequency
distributions for North and South Bay are presented in Figures 22a and 22b. '

" The modal size of P. argus in North Bay is 61-65 mm CL, while that of South
. Qay is smallér, 15-20 mm CL.
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Like spiny lobsters, most blue crabs were recorded in South Bay, where_the
size distribution shows two modes, at 31-40 mm and 51-60 mm CL. The modal-size

in North Bay was larger, 131-140 mm CL.

11. "Sex ratios of important crustaceans in Biscayne Bay."

Sex ratios recorded for important crustaceans were:

Species Sample Size M:F
Penaeus spp. (shrimp) . 18,751 males : 19,470 females = 0.96:1.0
P. argus (spiny lobster) 150 males : 98 females = 1.53:1.0
C. sapidus (blue crab) 194 males : 930 females = 0.21:1.0
M. mercenaria (stone crab) 645 males : 506 females = 1.28:1.0

12. *Relative abundance of potential commercial and recreational macro-
invertebrates in North Biscayne Bay.”

Mean number and mean weight (in Ibs.) of stone crabs per trap recorded from
the North Bay stone crab survey are given in Table 86. Mdnthly catches (mean
no./trap) for six cells and total catch for each month were compared using
ANOVA. The results showed no significant differences (p > 0.05) in all
comparisons (Table 87).

However, commercial harvest of stone crab is reported in weight (lbs.). Thus,
in order to compare owr results to those of commercial harvest from the bay,
ANOVA's were performed on mean lbs. per trap for monthly data among cells, and
.for pooled data among months. All compariso;\s showed no significant differences
(p> 0.05XTable 38). Likewise, ANOVA's comparing our South Bay and North Bay
data showed no significant differen&es (p>0.05). A series of student's t-tests uferg
then performed comparing our monthly North Bay harvest data and the overall
mean harvest by commercial stone-crab fisbermer; (0.318 Ibs./trap, October 1982
to May 1983), in order to detect difféfénces, particularly before and after the open.

season. All comparisons were not significint (p > 0.05).
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It should be mentioned that the season covered by the survey (1982-83 season)
appears to have been a poor season as shown by commercial fishing harvest data.
However, there are indications that certain areas in N&rth Bay can support limited
commercial fishing for stone crabs, particularly the areas around Allison Island,
Julia Tuttle Causeway, and east of Star Island.

By-catch data for blue crab (from the stone crab survey) were used for
comparing harvests between North and South Bay, since sizes of those caught by
traps are more representative of harvestable individuals than sizes of those caught
by the roller frame trawl. The results of the T-test showed no significant
difference (0.20 < p < 0.40) between North Bay and South Bay catches.

Among all North Bay areés, lobsters were caught in highest numbers in areas
10 (station 24) and 1l (station 23) (Table 68). However, these figures are low
compared to those areas in South Bay where lobsters were frequently caught.

Twenty-eight percent of all shrimp recorded in both North and South Bay
were recorded from station 29. This area is an important nursery area for shrimp
and had commercial quantities of shrimp in every month sampled. Table 80 lists
those traw! stations at which shrimp were as abundant as in commercial catches (as
determined from our monthly ‘sampling aboard commercial bait shrimp vessels).
Commercial catches were expressed as catch per 5-minute tow and the number
divided by 1.6 to adjust for the larger net size used by commercial shrimpers.

(Mean net width = 12.5 £t.).

Conclusions

Preceeding sections have discussed the areal and temporal distribution and
abundance of selected species and attempted to relate them to environmental
parameters. In this section we discuss the generalizations and implications

suggested by these findings.
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The total area of Biscayne Bay is approximately 573.15km2. ‘VThe area of
North Bay = 64.40 km?; South Bay = 508.75 kmZ. North Bay is 11.24% of the fotal
Bay area while South Bay represents 88.76% (Milano, G.R., in prep.).

Total fishing effort in North Bay recorded in our creel survey was 284,834
man-hours over 21 months. In South Bay we eéstimated 714,606 man-hours of
fishing effort. Fishing effort in North Bay is 28.5% of the baywide total. Fishing
effort in South Bay is 71.5% of the baywide total (Figure 7). Thus, relative to its
size, North Bay receives more than three times the fishing effort than does South
Bay (Figure 8).

Based on our 2l-month cree! survey, the total catch of all species (not
including shrimp and bait fish) was 935,965 individuals. Of this total 267,650
(28.6%) were caught in North Bay and 668,255 were caught in South Bay (71.4%).
Thus, while North Bay makes up 11.2% of the total Bay aréa, it accounts for 28.6%
of the total catch. Mean catch per unit effort for North Bay over all areas and
months was 0.94 fish/man-hour (Figure 6). Mean CPUE was identical in South Bay
(0.9¢ fish/man-hour). While this does not take into account the "quality" of the
species caught, it does suggest that for general recreational fishing, fishing success
in North Bay is equivalent to South Bay. This may be somewhat misleading because
much of North Bay is accessible from shore while very little of South Bay is
accessible from shore. Because of this, much of the effort in North Bay is from
shore fishermen. In South Bay, most of the effort is from boat fishermen. Often
the species caught from shore are smaller and/or less desirable than those caught
from boats. Thus, the "quality™ of fishing may be better in South Bay even though
CPUE (in number of fish per man-hour of effort) is the same as in North Bay.

The seasoﬁal distribution of recreational catch (mean numbers per month) and

effort (mean man-hours per month) was:
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Season Effort(%) Catch(%) CPUE
Spring ! 53,283 (28.3) 47,199 (26.3) 0.89
summer ! 46,295 (24.6) 44,980 (25.0) 0.97
Fal! 45,518 (24.2) 61,106 (22.9) 0.90
Winter? 42,955 (22.3) 46,282 (25.8) 1.08

Those data reflect catch and effort of all species except shrimp. Catch and
effort are very consistent, showing little seasonal va{riability. Highest CPUE was
in winter, but it was only slightly hiéher than in other seasons.

Fishing effort by sub-area expressed in man-hours is summarized in Table 81.
Areas 18, 15, 12, and 7 had the highest recorded effort per u;mit area. These areas
are all accessible from shore, thus total effort reflects shore fishing as well as boat
fishing effort. Areas 12,15 and 18 are accessibie from Rickenbacker and Cape
Florida shore access points. In the Southernmost parts of Biscayne Bay, areas with
relatively high recorded ’effort (e.g., areas 24 and 27) are also areas with
convenient shore access. ‘

We recorded the least fishing effort in areas 32 and 33 in the southernmost
part of Biscayne Bay. This is apparently an artifact of our sampling design since
aeria] overflights indicated that these areas rec;eived moderate fishing effort
(Table 96). The discrepancy is probably due to boats fishing these areas having
come from docks or ramps not covered in our survey. Based on 33 aerial

overﬂighti, area 18, near Key Biscayne, had the greatest amount of fishing eftort,

lincludes March-May 1982 & 1983 (6 months)

Zincludes December-February 1982 & 1983 (3 months)
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followed by areas 24, near Black Point, and 15, also near Key Biscayn;, in
agreement with the independent estimates shown in Table 81. Least effort
recorded from aerial overflights was in area 14, mid-way between Key Biscayne
and Dinner Key and in area 28, mid-way between Eliot Key and Homestead
Bayfront Park. (Table 96).

Area 15 produced the greatest total weight of fish per unit area recorded in
the creel survey, followed closely by area 18 (Table 95). These areas also received
the most fishing effort, thus, the high yields are a reflection of high effort.
Fishing success expressed as CPUE was greatest in-areas 20 and 28 in mid-bay.
While these areas apparently do not have high effort, fishing success is generally
best. .

| The creel survey was designed to sample what we believed would represent a
large proportion of total fishing effort in Biscayne Bay. We recognized, however,
that there would be some boats that would fish in the bay that would not be
intercepted ’in ouwr survey because we sampled only at eight public boat ramps.
Boats launched at places other than these ramps, or boats moored at marinas or
private docks would not be included. Additionally, some areas of shoreline were
not covered in our survey. To determine the amount of effort not accounted for in
our survey design, aerial overflights were conducted 3 times per month. These

_flights counted all ﬁshermgn on the bay and thus represented the entire universe of
fishermen at that instant in time. An explanation of the logic used to determine a
carrectiori factor to account for boats and shore fishermen not accounted for in Bur
survey is given in Appendix 6.

Our original assumption that our survey would account for most of the fishing
effort in the Bay was apparently correct. Our survey acounted for 93% of the total

boat-fishing effort in the bay. Catches presented previously in this report are
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uncorrected and should be multiplied by 1.074]1 to derive the corrected total
catch. - h

Summarized results of the creel survey present data on catch and effort by
species and area fished but do not indicate actual user patterns. Distribution of
effort and fishermen by boat ramp and shore access point is presented in Tables 89
& 90. From these tables it can be seen that user patterns differ between weekend
and weekday days and between days and nights on weekdays. Crandon Park Marina
(access point 44) is the most-used ramp. Pelican Harbor (access point 42) is used
by 11.3% of the fishermen using boat ramps during {weekday days but they fish
longer representing 21.4% of | the fnan-hours of effort. Black Point, Homestéad
Bayfront Park and Matheson Hammock are used appfoximately the same percent
during weekday days. On weekend days, Black Point and Matheson Hamniock see
the most use. On both weekday and weekend nights, Craridc;n Park Marina is used
by the highest percentage of fishermen. The use of Cra}ndon, in percent of the
total marina use increases considerably on weekend nights.

Of the shore access points we monitored, Rickenbacker Causeway including
Cape Florida (shore access 53) was the most heavily used.

Relative fishing effort by time of day for weel;end and weekday days is shown
in Table 97. Not unexpectedly, boat fishermen return later on weekend days and a
greater percentage of night fishermen return after midnight. Both boat and shore
fishermen expend a significant percentage of effort during all time periods.

Using aerial overflight counts, distribution of fishing effort was determined
(Table 98). The mean number of boat fishermen was somewhat higher than shore
fishermen in both North and South Bay. The mean number of fishermen in South
Bay (137) was 3.8 times greater than in North Bay (36) although the number of:

fishermen per unit area was twice as high in North Bay.
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Abundance of 20 species as determined from trawl samples was compared between
North and South Bay (Table 91). Mean numbers were compared using a student_'s~ t-
test and were considered significantly different if p < 0.05. Shrimp (Penaeus spp.)
and spotted seatrout were significantly more abundant in North Bay than in South
Bay. Between North Bay and South Bay, no difference .in mean abundance could be
detected for bluestriped grunt, tomtate, sand perch, silver jenny, toadfish or ornate
crab. The remaining 10 species were more abundant in South Bay. The abundance
of seatrout and shrimp in North Bay is prin.xarily.a reflection of trawl station 29,
north of Julia Tuttle Causeway (Cell D). Seatrout were not caught abundantly
anywhere in Biscayne Bay. Their actual abundance is probably much greater than
our trawl catches indicate, but it is not known how they are able to avoid the nets.
Areas were ranked by their mean monthly fish diversity index for both creel
and traw] surveys . For the trawl survey, stations were asSigﬁed tb their equivalent
'sub-area. Diversity index is expressed as.an annual diversity and as a mean per >
minute tow, neither of which is directly comparable to the diversity index
determined from the creel survey. The two surveys sample different components
(species and sizes) of the fish fauna and are calculated over different time periods
and with different sampling intensity. Thus, the absolute magnitude of the values
cannot be directly compared, but the relative rankings can be compared for the
two types of samples (Table 92 and Figures 3 & 12). Species richness and evenness
are likewise ranked by area from creel and trawl surveys (Tables 93 & 9% and
Figures &, 5, 13 & 14). In the creel survey, richness (number of species) and
diversity are cofrelated, and are apparently related largely to amount of effort
(i.e., areas having the most effort appear to have the highest diversity and
richness). Thus, In the creel results, diversity and richness are not accurate
measures of community structure because they reflect varying amounts of

sampling effort. In the traw| survey, a standard unit of sampling effort was used
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making areal comparisons valid. ‘!"he seven richest areas (annual) were in mid or
east bay. Diversity follows a similar pattern with the most diverse stations in-mid
or east bay (Table 92 and Figure 12).

Analysis of variance was performed testing mean weight of fish and
crustaceans by station. Results were highly significant (p < 0.001). Duncan's
multiple range test was run to determine which stations were significantly
different (Table 99). Mean weight of both faunal groups and combined fish and
crustaceans were significantly greater at station 29 than at any other station
(Figures 9, 10 & 11). Crustaceans were always most abundant (by weight) at sea
grass stations along the mainland shore in South Bay (Figure 10). For fish, many of
the richest stations (by weight and diversity) were found in mid and east bay
(Figure 9). In part this reflects the smaller size of fish in west bay grass beds
which appear to have Jarge populations of small juveniles. ‘In‘ deeper mid and east
bay stations, the number of fish may be less than in west bay grass beds but the
mean size is larger. Of the ten stations having the lowest mean weight of fish,
seven were in North Bay. For crustaceans, six of the ten Jowest were in North Bay.
From these results, it appears that fish and crustacean biomass is generally highest
in South Bay sea grass beds or in deeper mid and east bay grass or hard bottom
areas (Figure 11). The results of this analysis (Table 99) also suggest that fish and
crustaceans are more abundant (by weight) in the southernmost sea grass beds than
in sea grass beds closer to the city of Miami (i.e., stations 11, 13, 16 and 18 have
higher mean weight of fish and crustaceans than stations 2, 5, and 8.)

Surface areas of different bottom types in Biscayne Bay are shown in Table
'82. On this classification, the dominant bottom type in Biscayne Bay is sea grass
of varying densities. Hard bottom communities comprise 21.5% of the bay bottom
and are found primarily south of Featherbed Bank. The remairling 14.6% of the bay

bottom is barren.
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Results of the multiple regression analysis (Table 76) show that sea grass is
the single most important factor of those tested in determining the abundanc; of
mqst of the important species of fish. This analysis also suggests that abundance
of many species increases with increasing grass density. Of the 20 species used in
the multiple regression analysis, none were negatively correlated with grass density

(Bottom type 1). A significant positive correlation was found for all species of fish

except sand perch (Diplectrum formosum). This suggests that some increase in fish

abundance could be realized, at least theoretically, even in existing sea grass areas
if | grass density could be increased. Considering the wusual direction of
environmental éhange, it is perhaps more pertinent to assess the potential loss in
fish abundance if sea grass or hard bottom communities are des;royed. . Table 83
shows the percent decrease in two important famlies of fish (grunts and snappers),
all fish, all crustaceans, and all fauna that would be expected if sea grass and hard
bottom were altered by dredging. Figures are based.on the trawl survey results in
which each of 34 stations was assigned to one of the bottom type categories and
mean biomass calculated for all stations within each category. A 99% decrease in
juvenile snappers per unit area would be predicted if the average sea grass bed
were dredged. An 83% decrease in all fauna combined would be expected for each
unit area of sea grass converfed to dredged barren bottom.

i barren, dredged bottom could be converted to sea grass habitats, the

theoretical percentage increase in mean biomass for dredged bottoms would be:

snappers: 7300%
grunts: 1043%
all fish: 874%
all crustaceans: 172%

all fauna 473%
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Table 84 gives the theoretical baywide percentage increase in biomass for

these five groups of organisms.

Recommendations

1.  Dredged and/or barren bottom is dramatically less productive than sea grass,
algae or hard bottom areas. Therefore, we recommend that no further alteration
of bay bottom that results in removal of bottom cover be allowed.

2. Low fish abundance and diverstiy in North Biscayne Bay appears to be
correlated with high turSidity. Therefore, we recommend that any activities which
are associated with persistent increases in turbidity be prohibited.

3. Substantive increases in fish and crustacean productivity in North Biscayne
Bay will occur only if sea grass communities can become re-established.
fherefore, we recommend that sources of turbidity be identified and meliorated to
whatever extent is practical. If reduced turbidity allowed sea grasses to recolonize
all dredged barren bottom in North Bay, an increase in fish biomass of 358% would
theoreticaily result.l

k. Deeper dredged areas in North Bay will not likely become recolonized with

sea grass even if turbidity levels are reduced. Therefore, we recommend that,

wherever possible, these areas be filled in to depths comparable to those in Cell D

(approximately 2-4 ft. at MLW) to allow natural seagrass recolonization.

5.  Hard bottom areas in South Bay are associated with high diversity of fish

lClllt:ulated as follows: North Bay = 64.40 km2; Dredged barren bottom, N.
Bay = 26.47 km?2 = %1.02%; From trawl survey (Table 83), percent increase in
mean biomass of fish from dredged bottom to sea grass = 874%. Therefore:

theoretical increase in fish biomass = (8.74X.4102) = 358%.
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fauna and serve as nursery areas for several highly desirable species {e.g. hogfish,
yellowtail snapper, lane snapper). These communities are believed to be ;nore
sensitive to environmental degradation than sea grass beds and require higher
water quality (lower turbidity, stable salinities, more stable temperatures, greater
water clarity, better water circulation, etc.). Because these communities are more
sensitive, special precautions should be taken to prevent any environmental
degradation that might affect them.

6. Cell D, between Julia Tuttle and 79th Street Causeways, was the richest area
in either North or South Biscayne Bay for juvenile fish and shrimp. This basin can
serve as a mode! for the potential of the remainfier. of North Bay. Because of the
value of this area as a model for other urbanized bays, and because of its high
productivity, we recommend that a special effort be made to preserve this area in
its present condition. In addition, because of this area's importance as a seatrout

nursery, we recommend that bait shrimper trawling or other bottom trawling

activities be prohibited.
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Table la. Monthiy alfocation of cree! survey sampling f!lort {in hours) by type of survey, kind of day, time of day, and access points. Values in parentheses are the

Total

L]
L7
L3
L L)
1]

124
L

for

time
shift

~

number of hours allocated to the major levels.

BOAT RAMP SURYEYZ SHORELINE SURVEY )
Thrs (Yo 5 hes)
Weekduys® Weekends® Weekdays Weekends
s (321.5 hes) R {136.6 hry) (88.7 hrs) (33.2 hes)

Duy Night J De Night Da Night Da Night
AMTC R NN AM TPM MW AM CTRMO NI TMZ AM TEM MO T2
Shore
Access
Point
».2 15.6 29 2.9 2.3 3.6 16 20 M 0.3 63 8.6 2.9 2.9 39 3.3 )6
63 16.0 5.2 1.6 2.3 3.9 2.6 06 32 2.0 3.9 30 e 39 e 36 2.9
7.3 8,8 86 1.0 1.6 6.2 3.6 1.3 b3 ] 8.2 3.3 39 1.0 2.9 4.9 3.3 8.2
12.7 3.0 5.2 L6 6.2 9.3 23 20 » 1.3 3.6 3.6 1.0 1.0 2.0 3.3 2.0

6.2 2.7 3.6 1) 5.2 1.8 23 0

10.3 1.3 3.9 2.0 2.3 150 .3 0.3

10.8 32.0 ey 1.0 M T I 3.9 1.6

1.8 3.8 - . 3.3 I8 - -

0.2 2075 2.8 1.8 7.5 797 2.6 7.8 Total 7.8  19.3 151 6.3 .7 16.0 15.3 8.2
for
time

. shilt

Al vahses sre means from 21 months of sampling. The mesn total sampling effort per month was 360 howrs. Sampling was done in shifts of approximately 6 -hours
each.

Boat ramp # 83 (Matheson Hammock) is closed at night.
Shore access points 33, 36, 37, 38 and 7% are not included since these points were combined with access points 31, 33 and 58 In June 1982,
Weekdays inciude Monday thry Friday, except holidays. Weekends include Saturday, Sunday, and holidays.

Typical duy sampling was stratitied as AM (D501 - 1200} and PM (1201 - 1800) shifts. Typical night sampling was stratified as Ni (1801-0000) and nz' (0001-0600)
shifts,

“



able 1b. Actual number of times each boat/shore access point was surveyed for each time of day
(TOD), kind of day (KOD) combination during the Biscayne Bay creel survey March 1982 -
November 1983.

Weekday Weekend
TOD AM PM NI N2 AM PM NI N2
Ramp No.
4] 13 57 9 9 7 17 11 é
42 20 49 16 5 7 18 8 2
43 23 &4 14 3 5 19 11 4
b4 39 95 16 5 19 29 7 6
45 19 9% 17 4 16 36 7
46 33 102 12 é 7 46 10 |
47 a3 98 15 3 13 3 12 5
48 35 9% - - 10 &4 - -
Shore No.
51 1 20 14 9 9 12 9 3
52 é 12 9 5 12 14 15 6
53 13 10 12 3 10 1l 10 10
54 4 17 11 3 11 12 13 6
2L 55 0 2 1 0 1 0 0 1
6 2 0 2 | i 0 | 0
57 1 0 0 0 0 2 0 0
* 58 0 0 - - 1 1 - -
59 1 9 - - 5 3 - -

* Combined with Rickenbacker Causeway (#53) daytime sampling effort as of May 1982.
** Consolidated in shorepoint #51 as of June 1982,

*** Consolidated in shorepoint #54 as of June 1982,



Table 2. Species recorded for creel survey in Biscayne Bay -
1982-1983. Species are classified as: G = important
game or food species; R = recreational species; B =
bait species; U = undesirable species. )

fam. Dasyatidae (stingrays)

U Dasyatis americana (southern stingray)
fam. Rhinobatidae (guitarfishes)

U Rhinobatos lentiginosus (Atlantic guitarfish)

fam. Carcharhinidae (requiem sharks)

Carcharhinus acronotus (blacknose shark)

Carcharhinus limbatus {blacktip shark)

Negaprion brevirostris (iemon shark)

fam. Orectolobidae {carpet sharks)

Ginglymostoma cirratum (nurse shark)

fam. Sphyrnidae (hammerhead sharks)

Sphyrna mokarran (great hammerhead)

Sphyrna tiburo (bonnethead)

fam. Muraenidae (morays)

fam. Elopidae (tarpons)

Elops saurus (ladyfish)

Megalops atlanticus (tarpon)

fam. Albulidae (bonefishes)

Albula vulpes (bonefish)

fam. Empei%ae (herrings)

Harengula jaguana (pilchard) .
isthonema olignum (Atlantic thread herring)
rdinella aurita (Spanish sardine)

fam. Engraulidae (anchovies)

Anchoa lamprotaenia (bigeye anchovy)

Anchoa mitchilli {bay anchovy)

fam. Synodontidae (lizardfishes)

Synodus foetens (inshore lizardfish)

fam. Ariidae (sea catfishes)

Arius felis (hardhead catfish)

fam. Batrachoididae (toadfish)

Opsanus beta (guif toadfish)

fam. Exocoetidae (flyingfishes)

Chriodorus atherinoides (hardhead halfbeak)

Hemiramphus brasiliensis (ballyhoo)

fam. Belonidae (needlefishes)

Strongylura sp. (needlefish)

Tylosurus crocodilus (houndfish)
fam. Centropomidae (snooks)

G Centropomus undecimalis (snook)

fam. Serranidae (sea basses)

R Diplectrum formosum (sand perch)

inephelus adscensionis (rock hind)

i uttatus (red hind)

ftajara (jewtish)

morio {red grouper)

cC C ccc
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Table 2. (continued)

G Epinephelus striatus (Nassau grouper)
Mycteroperca bonaci (black grouper)
Mycteroperca microlepis (gag grouper)
fam. Malacanthidae (tilefishes)
Malacanthus plumieri (sand tilefish)

fam. Pomatomidae (bluefishes)
Pomatomus saltatrix (bluefish)

fam. Rachycentridae {cobias)
Rachycentron canadum (cobia)

fam. Carangidae (jacks)

Alectris ciliaris (African pompano)
Caranx bantholomaei (yeliow jack)
Caranx crysos (blue runner)

Caranx hippos (crevaile jack)

Caranx latus (horse-eye jack)

Caranx ruber (bar jack)

Elagatis bipinnulata (rainbow runner)
Oligoplites saurus (skipjack/leatherjacket)
Efne vomer (lookdown)

Seriola dumerili (greater amberjack)
Trachinotus carolinus (Florida pompano)
Trachinotus falcatus (permit)

fam. Lutjanidae {snappers)

Lutjanus analis (Mutton snapper)
Lutjanus apodus (school master)

Lutjanus griseus (gray/mangrove snapper)
Lutjanus jocu (dog snapper)

Lutjanus mahogoni (mahogony snapper)
Lutjanus synagris (lane snapper) ‘
Ocyurus chrysurus (yellowtail snapper)
fam. Gerreidae {mojarras)

Eucinostomus gg(l_g (silver jenny)

Gerres cinereus (yellowfin mojarra)

fam. Sciaenidae (drums)

Cynoscion nebulosus (spotted seatrout)
Pogonias cromis (black drum)

Umbrina coroides (sand drum)

fam. Muliidae (goatfishes)

Pseudupeneus maculatus (spotted goatfish)
fam. Haemulidae (grunts)

Anisotremus surinamensis (black margate)
Anisotremus virginicus (porkfish)
Haemulon album {margate)

Haemulon aurolineatum (tomtate)
Haemulon carbonarium (Caesar grunt)
Haemulon chrysargyreum (smallmouth grunt)
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Table 2. (continued)

cC Cxm® vw C OCC C CCc ™ ® prRIBIIODIVO CRHOADDD

G
G
G

U

Haemulon flavolineatum (French grunt)
Haemulon macrostomum (Spanish grunt)
Haemulon parrai (sailor's choice)
Haemulon plumieri (white grunt)
Haemulon sciurus (bluestriped grunt)

Orthopristis chrysoptera (pigfish)

fam. Sparidae (porgies)

Archosargus probatocephalus (sheepshead)

Archosargus rhomboidalis (seabream)

Calamus arctifrons (grass porgy)

Calamus bajonado ljoithead porgy)

Calamus calamus (saucereye porgy)

Calamus penna (sheepshead porgy)

Diplodus holbrooki (spottail pinfish)

Lagodon rhomboides rpoinﬁsh?

fam. Kyphosidae (sea chubs)

Kyphosus sectatrix (Bermuda chub)
fam. Ephippidae (spadefishes)

Chaetodipterus faber (Atlantic spadefish)
fam. Pomacanthidae langelfishes)

Holacanthus ciliaris (queen angelfish)

Pomacanthus arcuatus (gray angelfish)
fam. Pomacentridae (damselfishes)

Abudefduf saxatilis (sergeant major)

fam. Labridae {wrasses)

Bodianus rufus (Spanish hogfish)

Halichoeres maculipinna (clown wrasse)

Lachnolaimus maximus {hogfish)

fam, Scaridae (parrotfishes

Scarus coeruleus (blue parrotfish)

fam. Mugilidae (mullets)

Mugil cephalus (striped/black mullet)

Mugil curema (white mullet)

fam. Sphyraenidae (barracudas)

hyraena barracuda (great barracuda)

%ﬁyraena guachancho (guaguanche)

fam. Acanthuridae {surgeonfishes)

Acanthurus chirurgus (doctorfish)

Acanthurus coeruleus (blue tang)

fam. Scombridae {mackerels)

Scomberomorus cavalla (king mackerel)

Scomberomorus maculatus (Spanish mackerel)
- Scomberomorus regalis (cero mackerel)
" fam. Scorpaenidaﬁscorpionﬁshes)

Scorpaena sp. (scorpionfish)

am. Triglidae (searobins)

U Prionotus sp. (searobin)

fam. Bothidae (lefteye flounders)

U Bothus Junatus (peacock flounder)




Table 2. {continued)

G Paralichthys albigutta (gulf flounder)
fam. Soleidae (soles)

Achirus lineatus (lined sole)

fam. Balistidae {leatherjackets)
Balistes capriscus (gray trigger{ish)
Balistes vetula (queen triggerfish)
Melichthys niger (black durgon)
Monacanthus hispidus (planehead filefish)
fam. Ostraciidae {boxfishes)
Lactophrys quadricornis (scrawled cowfish)
Lactophrys trigonus {trunkfish)

fam. Tetradontidae (puffers)
Sphoeroides spengleri (bandtail puffer)
fam. Diodontidae (porcupinefishes)
Chilomycterus sp. (burrfish)

fam, Palinuridae (lobsters)

Panulirus argus (spiny lobster)

fam. Penaeidae (penaeid shrimps)
Penaeus sp. (penaeid shrimp)

fam. Portunidae (swimming crabs)
Callinectes sapidus (blue crab)
Portunus sp. {swimming crab)

Squid (unidentified squid)

Octopus (unidentified octopus)
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Table 3. All species recorded in Biscayne Bay trawl survey.
1982-1983.

Fishes : -

fam. Dasyatidae (stingrays)
Dasyatis sabina (Atlantic stingray)
Gymnura micrura (Smooth butterfly ray)
Urolophus jamaicensis (Yellow stingray)

fam. Rajidae (skates)
Raja texana (Rounde! skate)

fam. Ophidiidae (cusk-eels)
Ophidion holbrooki (Bank cusk-eel)

fam. Elopidae (tarpons)
Elops saurus (Ladyfish)

fam. Muraenidae (morays) ( )
Gymnothorax nigromarginatus {(Blackedge moray eel
Gymnothora vicinus (Purplemouth moray eel)
Lycodontis funebris (Moray eel)

fam. Ophichthidae (snake eels)
Ahlia egmontis (Key worm eel) -
Myrichthys acuminatus (Sharptail eel)
Ophicthus gomesi (Shrimp eel)

fam. Clupeidae (herrings)
Harengula clupeola (False pilchard)
Harengula humeralis (Redear sardine)
Harengula jaguana (Scaled sardine)
Jenkinsia lamprotaenia (Dwarf herring)
Sardinella aurita {Spanish sardine)

fam. Engraulidae (anchovies)
Anchoa mitchilli (Bay anchovy)

fam. Synodontidae (lizardfishes)
Synodus foetens (Inshore lizardfish)
Synodus synodus (Red lizardfish)

fam. Batrachoididae (toadfish)

sanus beta (Gulf toadfish)

fam. Antennariidae (frog fishes)
Antennarius scaber (Splitlure frogfish)
Histrio histrio (Sargassum fish)

fam. Ogcocephalidae (bat fishes)
Ogcocephalus radiatus (Polka-dot batfish)

fam. Exocoetidae (flying fishes)
Chriodorus atherinoides (Hardhead halfbeak)
Hemiramphus brasiliensis (Ballyhoo)

fam. Belonidae (needle fishes)
Strongylura notata (Redfin needlefish)
Tylosurus crocodilus (Houndfish)

fam. Cyprinodontidae (killifishes)
Cyprinodon variegatus (Sheepshead minnow)
Lucania parva (Rainwater killifish)

fam. lt%rinidae (silversides)
Atherinomorus stipes (Hardhead silverside)




Table 3. (continued)

Hypoatherina harringtonensis (Reef silverside)
fam. Holocentridae (squirrelfishes)
Holocentrus rufus (Longspine squirrelfish)
Holocentrus vexillarius (Dusky squirrelfish)
fam. Syngnathidae (pipefishes)
Cosmocampus albirostris (Whitenose pipefish)
Cosmocampus brachycephalus (Crested pipefish)
Hippocampus erectus (Lined seahorse)
Hippocampus reidi (Longsnout seahorse)
Hippocampus zosterae (Dwarf seahorse)
Micrognathus criniger (Fringed pipefish)

Syngnathus elucens (Shortfin pipefish)
Syngnathus floridae (Dusky pipefish)

n
‘Ségnathus lousianae (Chain pipefish)
§1_qgnathus pelagicus (Sargassum pipefish)
Syngnathus scovelli (Gulf pipefish)
Syngnathus springeri (Bull pipefish)

fam. Serranidae (sea basses) ’
Diplectrum bivittatum (Dwar{ sand perch)
Diplectrum formosum (Sand perch)
Epinephelus morio (Red grouper)
Hypoplectrus unicolor (Butter hamlet)
Mycteroperca microlepis (Gag grouper)
Mycteroperca rubra (Comb grouper)
Serranus baldwini (Lantern bass)

fam. Apogonidae (cardinalfishes)
Apogon aurolineatus (Bridle cardinalfish)
Apogon binotatus (Barred cardinalfish)
Kpoggg quadrisquamatus (Sawcheek cardinalfish)
Astrapogon alutus (Bronze cardinalfish)
Astrapogon puncticulatus (Blackfin cardinalfish)
Astrapogon stellatus (Conchfish)
Phaeoptyx pigmentaria (Dusky cardinalfish)

fam. Carangidae {jacks) -
Caranx batholomaei (Yellow jack)
Caranx crysos (Blue runner)
Caranx hippos (Crevalle jack)
Caranx ruber (Barjack)
Oligoplites saurus {Leatherjacket)

lene setapinnis (Atlantic moonfish)

Selene vomer (Lookdown)
Trachinotus carolinus (Florida pompano)
~fam. Lutjanidae (snappers)
Lutjanus analis (Mutton snapper)
Lutjanus apodus ((Sdsoclmaster)mpper)
Lutjanus griseus (Gray snapper
Lutjanus synagris (Lane snapper)
Ocyurus chrysurus (Yellowtail snapper)

Ii!rn G

*

. Gerreidae {mojarras)

Dia:g terus plumieri (Striped mojarra)

Eucinostomus argenteus (Spotfin mojarra)

Eucinostomus gula (Silver jenny)
Eucinostomus ESvana (Bigeye mojarra)

W—




Table 3. (continued)

Eucinostomus jonesi (Slender mojarra)
Eucinostomus lefroyi (Mottled majarra)
fam. Haemulidae (grunts)
Anisotremus surinamensis (Black margate)
Anisotremus virginicus (Porkfish)
Haemulon aurolineatum (Tomtate)
Haemulon flavolineatum (French grunt)
Haemulon melanurum {Cottonwick)
Haemulon parrai (Sailor's choice)
Haemulon plumieri (White grunt)
Haemulon sciurus (Bluestriped grunt)
Orthopristis chrysoptera (Pigfish)
fam. Sparidae (porgies)
Archosargus probatocephalus (Sheepshead)
Archosargus rhomboidalis {Sea bream)
Calamus arctifrons (Grass porgy)
Calamus proridens (Littlehead porgy)
Lagodon rhomboides (Pinfish) :
fam. Sciaenidae {drums)
Bairdiella chrysoura (Silver perch)
Cynoscion nebulosus (Spotted seatrout)
Equetus acuminatus (High-hat)
Equetus lanceolatus (Jacknife-fish)
fam. Ariidae {sea catfishes)
Arius felis (Hardhead catfish)
fam. Kyphosidae (sea chubs)
Kyphosus sectatrix (Bermuda chub)
fam. Chaetodontidae (butterflyfishes)
Chaetodon capistratus (Foureye butterflyfish)
Chaetodon sedentarius (Reef butterflyfish)
Chaetodon striatus (Banded butterflyfish)
fam. Pomacanthidae (angelfishes)
Pomacanthus arcuatus (Gray angelfish)
Pomacanthus paru (French angelfish)
fam. Pomacentridae (damselfishes)
- Pomacentrus fuscus (Dusky damselfish)
Pomacentrus variabilis (Cocoa damselfish)
fam. Labridae (wrasses)
Doratonotus megalepis (Dwarf wrasse)
Lachnolaimus maximus (Hogfish)
fam. Scaridae {parrotfishes
Nicholsina usta (Emerald parrotfish)
Scarus coeruleus (Blue parrotfish)
Scarus croicensus (Striped parrotfish)
Scarus taeniopterus (Princess parrotfish)
rus vetula {Queen parrotfish)

isoma chrysopterum (Redtail parrotfish)
risoma radians (Bucktooth parrotfish)
risoma rubripinne (Redfin parrotfish)

risoma aurofrenatum (Redband parrotfish) -



Table 3. (continued)

Sparisoma viride (Stoplight parrotfish)
fam. Mugilidae (mullets

Mugil cephalus (Striped mullet)

Mugil trichodon (Fantail mullet)
fam. Sphyraenidae (barracudas)

Sphyraena barracuda (Great barracuda)
fam. Clinidae {(clinids)

Paraclinus fasciatus (Banded blenny)
Paraclinus marmoratus (Marbled blenny)
fam. Blenniidae (combtooth blennijes)

Chasmodes saburrae (Florida blenny)
fam. Caliionymidae (dragonets)
Callionymus pauciradiatus (Spotted dragonet)
fam. Gobiidae (gobies) ‘
Bathygobius curacao (Notchtongue g)oby)
Bathygobius soporator (Frilifin goby
Bollmania sp._&goby)
Coryphopterus eidolon (Pallid goby)
Coryphopterus glaucofraenum (Bridled goby)
Gobionellus boleosoma (Darter goby)
Gobionellus fasciatus (Slashcheek goby)
Gobionellus saepepaliens (Dash goby)
Gobionellus smaragdus (Emerald goby)
Gobionellus stigmaticus (Marked goby)
Gobionellus stigmaturus (Spottail goby)
Gobiosoma robustum (Code goby)
Lophogobius cyprinoides (Crested goby)
Microgobius gulosus {Clown goby)
Microgobius microlepis (Banner goby)
Nes longus (Orangespotted goby)
fam. Acanthuridae (surgeonfishes)
Acanthurus chirurgus (Doctorfish)
Acanthurus coeruleus (Blue tang)
fam. Scorpaenidae (scorpionfishes)
Scorpaena bergi (Goosehead scorpionfish)
Scorpaena brasiliensis (Barbfish)
Scorpaena calcarata (Smoothhead scorpionfish)
Scorpaena grandicornis (Plumed scorpionfish)
orpaena inermis (Mushroom scorpionfish)
Scorpaena plumieri (Spotted scorpionfish)
fam. Soleidae (soles)
Achirus lineatus (Lined sole)
Trinectes inscriptus (Scrawled sole)
fam. Bothidae ile?teye flounders)
Bothus lunatus (Peacock flounder)
Bothus ocellatus (Eyed flounder)
Bothus robinsi {Twospot flounder)
Citharichthys macrops (Spotted whiff)
Citharichthys spilopterus (Bay whiff)
Paralichthys albigutta (Guif flounder)
Syacium gunteri (Shoal flounder)
Syacium micrurum (Channe] flounder)
Syacium papillosum (Dusky flounder)




Table 3. (continued)

fam. Cynoglossidae (tonguefishes)
Symphurus diomedianus (Spottedfin tonguefish)
Symphurus plagiusa (Blackcheek tonguefish)

fam. Balistidae {leatherjackets)
Aluterus monaceros (Unicorn filefish)
Aluterus schoepfi (Orange filefish)
Aluterus scriptus (Scrawled filefish)
Balistes capriscus (Gray triggerfish)
Monacanthus ciliatus (Fringed filefish)
Monacanthus hispidus (Planehead filefish)
Monacanthus setifer (Pygmy filefish)

fam. Ostraciidae (boxfishes)
Lactophrys polygonia (Honeycomb cowfish)
Lactophrys quadricornis (Scrawled cowfish)
. Lactophrys trigonus (Trunkfish)

fam. Tetraodontidae (puffers)
Canthigaster rostrata {Sharpnose puffer)
Sphoeroides nephelus (Southern puffer)

hoeroides parvus (Least puffer)

%hoeroides spengleri (Bandtail puffer)
Sphoeroides testudineus (Checkered puffer)

fam. Diodontidae {porcupinefishes)
Chilomycterus antennatus (Bridled burrfish)
Chlomycterus antillarium (Web burrfish)
Chilomycterus schoepfi (Striped burrfish)
Diodon holocanthus (Balloonfish)

fam. Triglidae (sea robins)
Prionotus ophryas (Bandtail searobin)
Prionotus scitulus (Leopard searobin)
Prionotus tribulus (Bighead searobin)

fam. Gobiesocidae (clingfishes)
Gobiesox sp. (Clingfish) '

fam. Opistognathidae (jawfishes)
Opistognathus sp. (Spotfin jawfish)

fam. Mullidae (goatfishes)
Mulloidichthys martinicus (Yellow goatfish)
Pseudupeneus maculatus (Spotted goatfish)
Upeneus parvus (Dwarf goatfish)
fam. Dactyloscopidae (sanz:l stargazers) |
Dastyloscopus tridigitatus (Sand stargazer

fam. Priacanthidae (bigeyes)
Pseudopriacanthus sp. (Bigeye)

fam. Fistularidae (cornetfishes)
Fistularia tabacaria (Bluespotted cornetfish)

Crustaceans

fam. Penaeidae (Penaeid shrimps)
Metapenaeopsis goodei (Shrimp)
Penaeus brasiliensis (Redspotted shrimp)
naeus duorarum (Pink shrimp)
Sicyonia brevirostris (Rock shrimp)
Sicyonia dorsalis (Rock shrimp)

icyonia laevigata (Rock shrimp)
Sicyonia parri (Rock shrimp)




Table 3. (continued)

Sicyonia typica (Rock shrimp)
Trachypenaeus constrictus (Roughneck shrimp)
fam. Palaemonidae (Palaemonid shrimps)
Leander tenuicornis (Shrimp)
Palaemonetes intermedius (Shore shrimp)
Palaemonetes pugio (Shore shrimp)
Palaemonetes vulgaris (Common shore shrimp)
Periciimenes americanus (Shrimp)
Periclimenes longicaudatus (Shrimp)
Periclimenes pedersoni (Pederson's cleaning shrimp)
Periclimenes yucatanicus (Spotted cleaning shrimp)
fam. Alpheidae {snapping shrimps)
Alpheus armillatus (Banded snapping shrimp)
-Alpheus floridanus (Smapping shrirnpg)
Alpheus heterochaelis (Big-clawed snapping shrimp)
Alpheus normanni (Green snapping shrimp)
Synalpheus minus (Snapping shrimp)
Synalpheus townsendi (Small snapping shrimp)
fam. Hippolytidae (cock shrimps) )
Hippolysmata wurdemanni (Veined shrimp)
Hippolyte pleuracantha (Grass shrimp)
Latreutes fucorum (Gulfweed shrimp)
Thor fioridanus (Grass shrimp)
Tozuema carolinensis (Arrow shrimp)
fam. Processidae {Processid shrimp)
Nikoides schmitti (Shrimp)
Processa bermudensis (Shrimp)
fam. Stenopodidae {coral shrimp)
Stenopus hispidus (Red-banded coral shrimp)
fam. Gonodactylidae (mantis shrimp)
Gonodactylus oerstedii (Swollen-claw squilla)
Pseudosquilla ciliata (Ciliated false squilla)
fam. Lysiosquillidae (mantis shrimp)
Lysiosquilla scabricauda (Scaly-tailed squilla)
fam. Squillidae {mantis shrimp)
Alima hyalina (Mantis shrimp)
Meiosquilla schmitti (Mantis shrimp)
fam. Palinuridae (spiny lobsters)
Panulirus argus (Caribbean spiny iobster)
fam. Scyllaridae (slipper lobsters)
Scyllarides nodifer (Ridged slipper iobster)
S§cyuarus americanus (Slipper lobster)
llarus chasei (Slipper lobster)
am. Porcellanidae (Porcellanid crabs)
Polynox gibbesi (Crab)
fam. Dromiidae (Dromid crabs)
Dromidia antillensis (Lesser sponge crab)
fam. Leucosiidae (Leucosid crabs)
Persephona punctata (Purse crabs)
fam. Calappidae (box crabs)
Calappa angusta (Box crabs)
Calappa flammea (Flamed box crab)

lappa gallus (Yellow box crab)




Table 3. (continued)

Calappa ocellata (Box crab)
Hepatus ephiliticus (Calico crab)
Hepatus pudibundus (Box crab)
fam. Portunidae (swimming crabs)
Arenaeus cribrarius (Speckled swimming crab)
Callinectes bocourti (Blunt tooth swimming crab)
Callinectes exasperatus (Rugose swimming crab)
Callinectes marginatus (Masked swimming crab)
Callinectes ornatus (Shelligs fornate crab
Callinectes sapidus (Blue crab)
Portunus depressifrons (Flat-browed crab)
Portunus gibbesi {Swimming crab)
Portunus ordwayi (Swimming crab)
Portunus sayi (Sargassum crab)
Portunus spinimanus (Spiny-handed portunus)
fam. Xanthidae (mud crabs)
Hexapanopeus caribbaeus (Mud crab)
Lobopilumnus agassizii (Mud crab)
Menippe mercenaria {(Stone crab)
ganopcus occidentalis (Mud cra)b)
ilumnus dasypodus (Mud crab
Pilumnus lacteus (Mud crab)
fam. Goneplacidae (Goneplacid crabs)
Euryplax nitida (Crab)
fam. Pinnotheridae (Pinnotherid crabs)
fam. Parthenopidae (Parthenopid crabs)
Parthenope serrata (Serrate crab)
fam. Majidae (spider crab)
Chorinus heros (Spider crab)
Libinia dubia (Spider crab)
Macrocoeloma camptocerum (Decorator crab)
Macrocoeloma trispinosum (Decorator crab)
Mithrax hispidus (Coral crab) :
Mithrax pleuracanthus (Spider crab)
Mithrax spinosissimus (Spiny spider crab)
Mithrax verrucosus (Granulated spider crab)
Pitho aculeata (Spider crab)
ip’iti};o Iani:;aorz ((Ssp;d:r cnbg)
itho laevigata ider cra
Podochela riisei (Spider crab)
Podochela sidneyi (Spider crab)
Stenorynchus seticornis (Arrow crab)

Cephalopods

fam. Octopodidae (Octopus)
Octopus briareus (Reef octopus)
Octopus joubini (Dwarf octopus)
fam. Loliginidae (Squid)
- Doryteuthis plei (Squid)
ls.eoli guncula evisde('rh;:mbstall sg;xid)
ioteuthis sepioidea (Reef squi
fam. Pickfordiateuthidae (Squid)

" . t.r




Table &. Total number, total weight and mean weight of recreational and commercial species

caught in Biscayne Bay traw! sampling. April 1982 - September 1983.

Species

Red-ear sardine (Harengula humeralis)

Scaled herring (Harengula jaguana)

Spanish sardine (Sardinella aurita)

Ballyhoo (Hemiramphus brasiliensis)

Houndtish (Tylosurus crocodilus)

Sand perch (Diplectrum formosum)

Dwar{ sand perch (Diplectrum bivittatum)

Red grouper (Epinephelus morio)

Grouper (Mycteroperca sp.)

Gag grouper (Mycteroperca microlepis)

Lantern bass (Serranus baldwini)

Yellow jack (Caranx bartholomaei)
Bar jack (Caranx ruber)

Leatherjacket (Oligoplites saurus)

Lookdown (Selene vomer)

Florida pompano (Trachinotus carolinus)

Mutton snapper (Lutjanus analis)

Schoolmaster snapper (Lutjanus apodus)

Gray snapper (Lutjanus griseus)
Lane snapper (Lutjanus synagris)
Yellowtail snapper (Ocyurus chrysurus)

Black margate (Anisotremus surinamensis)
Porkfish (Anisotremus virginicus)

Tomtate (Haemulon aurolineatum)

Total

Number

3
14
|
22
6
189
14

348
146
244

229

Total
Weight (g)

4.1
271.9
13.8
2191.4
138.9
1407. 1
117.7
10.2
15.0
9.9
3.2
11.9
13.7
5.4
456.2
471.2
856.1
3.7

9216.5

1889.6
1775.9
- 2.7
5.4
802.2

Mean
Weight (g)

1.4
19.4
13.8
99.6
23.2

7.5

8.4

3.4
15.0

3.3

3.2

4.0

3.4

2.7

228.1
471.2
15.3

3.7
21.1
12.9

7.3

1.4

1.1

3.5



Table 4. (continued)

Species

French grunt (Haemulon flavolineatum)

Sailor's choice (Haemulon parrai)

White grunt (Haemulon plumieri)

Bluestriped grunt (Haemulon sciurus)

Cottonwick (Haemulon melanurum)

Pigfish (Orthopristis chrysoptera)

Sheepshead (Archosargus probatocephalus)

Sea bream (Archosargus rhomboidalis)

Porgy (Calamus sp.) -

Grass porgy (Calamus arctifrons)

Littlehead porgy (Calamus proridens)

Pinfish (Lagodon rhomboides)

Spotted seatrout (Cynoscion nebulosus)

Bermuda chub (Kyphosus sectatrix)

Hogfish (Lachnolaimus maximus)
Striped or Black mullet (Mugil cephalus)
Fantail mullet (Mugil trichodon)

Great barracuda (Sphyraena barracuda)

Gulf flounder (Paralichthys albigutta)

Grey triggerfish (Balistes capriscus)

Yellow goatfish (Mulloidichthys martinicus)

Dwarf goatfish (Upeneus parvus)

Spotted goatfish (Pseudupeneus maculatus)
Rock shrimp (Sicyonia sp.)
Rock shrimp (Sicyonia laevigata)

Damls shmlome 0% mate ma "\

Total
Number

222
334

4216

2487
14
661
21
131
12
37

25

12659
106

170

13
11

Total.
Weight (g)

454.0
909.0
23428.1
18851.6
12.6
41031.2
469.0
5458.6
213.1
943.8
322.9
218609.9
790.5
1.8
2032.7
315.1
320.3
505.7
2003.4
369.3
3.9

1.8
26.0
0.8
81.6

Mean
Weight (g)

2.0
1.7
3.6
7.6
0.9
62.1
22.3
41.7
17.8
25.5
12.9
17.3
7.5
1.8
12.0
157.6
320.3
28.1
182.1
41.0
2.0
1.8
13.0
0.4
1.2



Table 4. (continued)
Species
Rock shrimp (Sicyonia typica)

Rock shrimp (Sicyonia brevirostris)

Rock shrimp (Sicyonia dorsalis)

Spiny lobster (Panulirus argus)

Slipper lobster (Scyllarus chasei)

Slipper lobster (Scyllarus americanus)

Ridged slipper lobster (Scyllarides nodifer)

Ornate crab (Callinectes ornatus)

Biue crab (Callinectes sapidus)

Stone crab (Menippe mercenaria)

Shrimp (Penaeus spp.)

Total
Number

&3
10
11
367

4408
308

38458

Total

Weight (g)

72.4
14.1
11.0
26407.1
47.9

- 58.5
160.1
65907.9
16535.7
3.9
172077.9

Mean
Weight (g)

0.9
1.4
1.0
665.5
12.0
| 6.5
53.4 |
15.0
53.7
42.0
2.9



Table 5.

Total number, total weight, and mean weight of all recreational and commercial species

caught and kept in Biscayne Bay Creel survey. March 1982 - November 1983,

Species
Southern stingray
Unidentified sharks
Nurse shark
Lemon shark
Blacktip shark
Bonnethead shark

Unidentified
Stingray (s) /skate

Ladyfish
Bonefish
Unidentified eels

Unidentified
Moray eels

Atlantic thread
Herring

Spanish sardine
Pilchard

Bay Anchovy
Big eye anchovy
Lizardfish
Toadfish

Total number

2
134
3l
29
297
321

143
3677
1162

51

67

24152
65892
915373
77292
62000
130
218

Total weight

(1bs)
36.0
1650.8
&446.7
1012.2
2157.8
1732.1

854.7
2937.2
3336.2

10.2

117.5

1138.9
3907.2
44862.2
309.2
250.0
6.4
49.9

Mean weight
per individual
(Ibs)
18.0
12.3
14.4
34.9

7.3

5.4

3.9
0.8
2.8
0.2

1.7

0.04
0.15
0.05
0.004
0.00¢
0.35
0.2



Table 5 (continued)
Mean weight

Total weight - per individual

Species Total number (ibs) - (Ibs)
Ballyhoo 520 219.2 0.25
Hardhead halfbeak 17 3.5 0.2
Hound{ish 1591 1348.5 0.8
Needlefish 1579 473.7 0.3
Squirrelfish 9% 28.6 0.3
Snook 774 3849.2 4.9
Gag grouper 2049 3607.6 1.7
Sand perch 13156 §344.7 0.3
Red grouper 1563 1826.4 1.15
Red hind 238 155.3 0.65
Black grouper 474 462.9 0.9
Nassau grouper 136 220.8 1.6
Unidentified grouper(s) 141 229.0 1.6
Rock hind 18 9.1 0.5
Bluefish 1280 1660.2 1.2
Cobia 36 382.2 10.6
Unidentified Jack (s) 206 162.3 0.7
Blue runner 29634 18178.5 0.6
Crevalle jack 17255 15377.8 0.9
Pompano 157 173.9 1.1
Horseye jack 972 1599.7 1.6
Yellow jack 773 378.7 0.7
Skipjack/Leatherjacket 1352 407.0 0.3
Lookdown 8254 1992.9 0.4



Table 5 (continued)

Species
Barjack
Unidentified snapper
Mutton snapper
Grey snapper
Lane snapper
Yellowtail snapper
Schoolmaster snapper
Dog snapper
Mahogany snapper
Unidentified morjarra
Yellowfin morjarra
Silve;' jenny
Unidentified grunts
White grunt
Bluestripe grunt
Pigfish
Caesar grunt
Smallmouth grunt
French grunt
Sailor's choice
Tomtate
Porkfish
Sea bream
Sheepshead
Pinfish

Mean weight

Total weight . per individual
Total number (Ibs) - (1bs)
493 658.0 1.3
251 139.4 0.55
6576 6450.7 0.98
127073 79912.4 0.6
14366 | 5989.5 0.4
8723 3443.6 0.t
264 67.6 0.25
108 62.2 0.5
144 60.0 0.4
3293 1673.8 0.5
1546 1015.9 0.65
785 555.3 0.7
22417 7637.3 0.3
104687 83642.4 0.4
32062 14238.6 0.45
22326 9325.8 0.4
119 45.7 0.4
41 18.2 0.45
1332 259.9 0.2
10691 4816.8 0.45
14337 2059.9 0.1
2335 848.3 0.3
12658 8374.3 0.65
740 1967.7 2.65
94364 18083.3 0.2



Table 5 (continued)

Species
Jolthead porgy
Unidentified porgy (s)
Saucereye porgy
Spottail porgy
Sheepshead porgy
Grass porgy
Unidentified croaker
Spotted sea trout
Black drum
Sand drum
Sea catfish
Bermuda chub
Sargent major
Unidentified wrasse
Hogtish
Spanish hogfish
Clown wrasse
Unidentified parrotfish
White mullet -
Striped (Black) mullet
Great barracuda
Guaguanche
Doctor fish

King mackerel

Mean weight

Total weight - per individual
Total number “ (Ibs) - (Ibs)
3713 4821.8 1.3
2275 2363.2 1.0
605 546.1 0.9
518 236.2 0.45
17 38.9 2.3
6 7.3 1.2
370 458.8 1.2
20967 25048. 4 1.2
39 196.2 5.0
34 27.6 0.8
884 846.4 0.95
1360 1058.8 0.8
765 153.0 0.2
692 429.5 0.6
724 676.6 0.9
0.0 0.0 0.0
14 1.4 0.1
1304 332.5 0.6
104219 57984.9 0.55
15389 9238.6 0.6
10454 22819.8 2.2
216 178.7 0.8
107 39.2 0.35
31 32 1.0



Table 5 (continued)

Species
Spanish mackerel
Cero mackerel
Scorpionfish
Unidentified flounders
Peacock flounder
Gulf flounder
Lined sole
Unidentified triggerfish
Queen triggerfish
Grey triggerfish
Unidentified filefish
Planehead filefish
Black durgon
Trunkfish
Cowfish
Unidentified puffers
Bandtail puffer
Searobin
Spotted goatfish
Sand filefish
Spadefish

i\

Mean weight

Total weight - per individual

Total number (1bs) - (Ibs)
11067 15049.8 1.35
375 755.0 2.0
122 28.2 0.2
315 224.1 0.7
148 74.2 0.5
3 2.6 0.85

4 8.3 2.0
2093 1661.4 0.8
148 146.5 0.98
2638 2920.0 1.1
1283 308.5 0.25
87 18.9 0.2
5 6.5 1.3

59 71.0 1.2
761 439.4 0.6
350 314.3 0.55
1298 137.1 1.0
3 12.7 0.4

3 1.6 0.5

17 25.2 1.5
140 254.0 1.8



Qﬁble 5. (Continued)

Species
Blue crab
Stone crab
Portunus spp.
Unidentified portunid crabs
Lobster
Shrimp
Unidentified octopus
Amberjack
African pompano
‘Rainbow runner
Black Margate
Margate
Spanish grunt
Unidentified species

Mean weight

Total weight per individual

Total number (ibs) ) (1bs)
21118 814l 0.4
1665 726.7 0.4
112 3.4 0.03
19 5.5 0.3
5619 9206.2 1.6
25104319 203462.7 0.008
13 22.6 1.73
3 6.2 2.0
5 5.1 1.0
14 4.1 0.3
300 350.0 1.16
2493 1474.2 0.6
4 . s.8 1.45
284 81.4 0.3



Table 6. Length frequency distribution of Sand perch, Diplectrum formosum, from
Biscayne Bay Creel Survey. 1982-1983.

Total Number

Length Number Number Combined
Class (mm) 1982 1983 Years % 1982 % 1983 % Total
100 2 - 2 0.88 - 0.66
100-109 1 1 2 0.44 1.33 0.66
110-11% ~ 1 - 1 0.44 - 0.33
120-129 3 2 b 1.32 2.66 1.65
130-139 2 1 3 0.838 1.33 0.99
140-149 4 | 3 1.76 1.33 1.65
150-159 b 3 8 2.20 4.00 2.65
160-169 28 é 34 12.33 8.00 11.25
170-179 31 6 37 13.65 8.00 12.25
2 0-189 68 16 84 29.95 21.33 27.81
-199 3 15 bY ] 16.30 20.00 17.22
*0-209 26 b 3l 11.45 6.67 10.26
210-219 10 7 17 4.40 9.33 5.63
220-229 3 6 11 ‘ 2.20 8.00 3.64
230-239 - 5 3 - 6.67 1.65
240-249 2 - 2 0.88 - 0.66
250-259 2 - 2 0.38 - 0.66
260-269 - 1 1 - 1.33 0.33
N= 227 75 302



Table 7. Length frequency distribution of Blue runner, Caranx crysos, from
Biscayne Bay Creel Survey. 1982-1983. .

Total Number

Length Number Number Combined
Class (mm) 1982 1983 Years % 1982 % 1983 % Total
110-119 2 I 3 0.48 0.42 0.45
120-129 1 - 1 0.24 - 0.15
130-139 1 2 3 0.24 0.83 0.45
140-149 ] 1 2 0.24 0.42 0.30
150-159 2 - 2 0.48 - 0.30
160-169 9 1 10 2.16 0.42 1.52
170-179 14 2 16 3.36 0.83 2.44
180-189 42 1 43 ©10.09 0.42 6.55
190-199 42 5 47 10.09 . 2.08 7.16
200-209 42 7 L 10.09 2.91 7.47
1219 30 16 66 - 12.02 6.67 10.06
229 27 8 35 : 6.49 3.3 3.33
-239 2] 22 43 5.05 9.16 6.55
240-249 21 33 39 5.05 15.83 8.99
250-259 25 20 45 - 6.00 8.33 6.85
260-269 26 33 59 6.25 13.75 8.99
270-279 25 22 47 6.00 9.16 7.16
280-289 22 19 41 5.29 7.92 6.25
290-299 10 12 22 2.40 5.00 3.35
300-309 6 10 16 1.44 4.16 2.44
3i0-319 6 4 10 1.44 1.66 1.52
320-329 4 3 7 0.96 1.25 1.06
330-339 3 - 3 0.72 - 0.45
340-349 3 4 7 0.72 1.66 1.06
350-359 4 2 6 0.96 0.83 0.91
360-369 2 2 4 0.48 0.83 0.6l
370-379 - 1 1 - 0.42 0.15
380-389 K 2 3 0.72 0.83 0.76
390-399 2 2 4 0.48 0.83 0.6!
N= 416 240 636



. Table 8. Length frequency distribution of Pinfish, Lagodon rhomboides, from
Biscayne Bay Creel Survey. 1982-1983.

Total Number

Length Number Number Combined :
Class (mm) 1982 1983 Years % 1982 % 1983 % Total
100 | 6 7 0.28 2.48 - 1.7
100-109 5 3 8 1.40 1.24 1.33
110-119 11 1 12 ‘ 3.08 0.41 2.00
120-129 17 6 23 4.76 2.49 3.85
130-139 19 27 46 5.32 11.20 7.69
140-149 28 35 63 7.84 164,53 10.53
150-159 45 & 89 12.60 18.26 14.88
160-169 74 39 113 . 20.72 16.18 18.89
170-179 67 36 103 18.76 14.93 17.22
180-189 43 25 68 12.04 10.37 11.37
190-199 32 10 42 8.96 4.15 7.02
a)-209 9 3 12 2.52 1.24 2.00
.-219 2 3 5 0.56 1.24 0.84
—=0-229 3 1 4 0.8 0.41 0.66
230-239 - 1 1 - 0.41 0.16
240-249 - 1 | - 0.4] 0.16
250-259 1 - 1 0.28 - 0.16
N = - 357 241 598



Table 9. Length frequency distribution of White grunt, Haemulon plumieri, from
Biscayne Bay Creel Survey. 1982-1983.

L]

Total Number

Length Number Number Combined
Ciass (mm) 1982 1983 Years % 1982 % 1983 % Total
100 2 - 2 0.30 - 0.19
100-109 4 - 4 0.60 - 0.39
110-119 13 2 15 1.95 0.58 1.49
120-129 3 4 12 1.20 1.17 1.19
140-149 10 14 24 1.50 4.10 2.38
150-159 10 18 28 1.50 5.28 2.77
160-169 27 14 4] 4.05 4.10 4.06
170-179 42 10 52 6.31 2.93 5.15
180-189 64 21 85 - 9.6l 6.15 8.43
190-199 69 32 101 10.36 9,38 10.02
200-209 78 3 114 11.71 10.55 11.31
210-219 80 46 126 12.01 13.49 12.50
)-229 105 41 146 - 15.76 12.02 - 14.48
-239 60 28 88 9.00 8.21 8.73
240-249 » 3l 65 5.10 9.09 6.45
250-259 18 11 29 . 2.70 - 3.2 2.87
260-269 8 11 19 ~ 1,20 3.22 1.88
270-279 8 6 14 1.20 1.75 1.39
280-289 2 4 6 0.30 1.17 0.59
290-299 2 - 2 0.30 - 0.19
3]0-319 - - - - , - -
320-329 1 - 1 0.15 - 0.09
400-409 1 - 1 0.15 - 0.09
N-= 666 341 1008



Table 10. Length frequency distribution of Bluestriped grunt, Haemulon sciurus, from
Biscayne Bay Cree] Survey. 1982-1983.

Total Number

Length Number Number Combined
Class (mm) 1982 1983 Years % 1982 % 1983 % Total
100 2 3 5 0.62 1.22 0.88
100-109 1 | 2 0.31 0.41 0.35
110-119 - 3 3 - 1.22 0.53
120-129 2 3 5 0.62 1.22 0.88
130-139 3 3 6 0.94 1.22 1.06
140-149 3 3 6 . 0.94 1.22 1.06
150-159 9 12 21 2.81 4.89 3.72
160-169 12 14 26 3.75 5.71 4.60
170-179 13 17 30 "~ §4.06 6.94 5.31
180-189 19 10 29 5.94 4.08 3.13
190-199 28 12 &0 8.75 4.89 7.08
20n-209 39 31 70 12.18 12.65 12.39
!9 29 33 62 9.06 13.47 10.97
29 40 21 61 12.50 C 8,57 10.79
230-239 46 24 70 . lﬁ 37 9.79 12.39
240-249 26 23 49 8.12 9.38 8.67
250-259 19 11 30 3.94 §.49 5.30
260-269 14 14 238 4.37 5.71 4.95
270-279 3 6 9 0.94 2.45 1.59
280-289 6 - 6 1.87 - 1.06
290-299 6 1 7 1.87 0.4! 1.2
N= 320 245 565



Table 11. Length frequency distribution of Lane snapper, Lutjanus synagris, from

Biscayne Bay Creel Survey. 1982-1983.

Total Number

Length Number Number Combined ’
Class (mm) 1982 1983 Years % 1982
110-119 1 - 1 0.38
120-129 2 - 2 0.76
130-139 2 - 2 0.76
140-149 . 3 - 3 1.14
150-159 13 2 15 4.96
160-169 15 2 17 5.73
170-179 32 2 34 12.21
180-189 40 5 45 © 15.26
190-199 25 13 33 9.54
200-209 35 17 52 13.56
2)0-219 34 19 53 12.97
29 17 12 29 6.49
239 11 12 23 5.19
240-249 8 11 19 3.05
250-259 8 10 18 3.05
260-269 3 1 4 1.14
270-279 2 7 9 0.76
280-289 7 2 9 2.67
290-299 2 - 2 0.76
300-309 - - - -
310.319 - 1 1 -
320-329 - - - -
330-339 - - - -
340-349 - 1 1 -
350-359 2 - 2 0.76
N= 262 117 379




Table 12. Length frequency distribution of Pigfish, Orthopristis chrysoptera, from

Biscayne Bay Cree] Survey. 1982-]1983.

Total Number

Length Number Number Combined
Class {(mm) 1982 1983 Years % 1982
110-119 - 1 1 -
120-129 - 1 1 -
130-139 2 - 2 1.06
140-149 7 1 8 3.74
150-159 3 - 3 1.60
160-169 10 - 10 5.34
170-179 17 3 20 9.09
180-189 24 2 24 - 12.83
190-199 7 13 20 3.7
200-209 20 12 32 10.69
210-219 24 17 L)} 12.83
’0-229 4] 27 63 21.92
0-239 13 12 25 6.95
~40-249 12 11 23 6.42
250-259 2 2 4 . 1.06
260-269 4 8 12 2.14
270-279 1 1 2 0.53
280-289 - 1 1 -
N = 187 112 299




- Table 13. Length frequency distribution of Spotted seatrout, Cynoscion nebulosus, from
Biscayne Bay Cree] Survey. 1982-1983.

Total Number

Length Number Number Combined
Class (mm) 1982 1983 Years % 1982 % 1983 % Total
220-239 7 | 8 1.11 0.32 0.85
240-259 7 4 11 , 1.11 1.29 1.17
260-279 12 5 17 1.91 1.62 1.82
280-299 13 15 28 2.07 : .85 2.99
300-319 638 63 131 10.84 20.39 13.99
320-339 89 42 131 14.19 13.59 13.99
340-359 73 42 115 11.64 13.59 12.28
360-379 92 3] 123 - 14,67 10.03 13.14
380-399 70 27 97 " 11.16 8.73 10.36
400-419 58 23 81 9.25 7.44 8.65
420-439 51 19 70 8.13 6.15 7.48
)-459 3 : 13 §7 5.42 4.21 5.02
-479 26 6 32 §.14 1.94 3.42
430-499 17 6 23 2.71 1.94 2.45
500-519 5 5 10 - 0.79 1.62 1.06
520-539 ‘ 4 1 5 0.64 0.32 0.53
540.559 S - 3 3 - 0.97 0.32
560-579 - 1 1 - 0.32 0.11
580-599 1 - 1 D.16 - 0.1!
600-619 - 1 | - 0.32 0.11
620-639 - 1 1 - 0.32 0.1l

N= 627 309 936



Table 14. Length frequency distribution of Mutton snapper, Lutjanus analis, from

Biscayne Bay Cree! Survey. 1982-1983.

Total Number

Length Number Number Combined
Class (mm) 1982 1983 Years % 1982
100-119 | - 1 0.78
120-139 - - - -
140-159 ] 1 6 3.90
160-179 4 2 6 3.12
180-199 9 1 10 7.03
200-219 15 9 24 11.72
220-239 13 11 24 10.15
240-259 20 15 35 15.63
260-279 17 30 47 - 13,28
280-299 17 17 3 A 13.28
300-319 7 9 16 3.47
320-339 5 7 12 3.91
-359 3 3 6 2.34
-379 1 1 2 0.78
>380-399 3 - 3 2.3y
400-419 1 - 1 0.78
420-439 3 - 3 2,34
440-459 i 1 2 0.78
460-479 - - - -
480-499 1 - 1 0.78
500-519 1 - 1 0.78
520-539 - - - -
340-559 - - - -
560-579 - - - -
580-599 1 - 1 0.78
600-619 - | 1 -
1020-1039 - 1 1 -
N-= 128 109 237
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Table 15. Length frequency distribution of Gray snapper, Lutjanus griseus, from

Biscayne Bay Creel] Survey. 1982-1983,

Total Number

Length Number Number Combined
Class (mm) 1982 1983 Years % 1982
100-119 4 1 5 0.28
120-139 4 7 11 0.28
140-159 26 19 45 1.92
160-179 77 21 98 5.46
180-199 177 3 230 12.57
200-219 ‘ 238 131 369 16.90
220-239 216 236 452 ’ 15.34
240-259 235 319 554 16.69
260-279 169 219 388 12.00
280-299 92 114 206 6.53
300-319 heé 39 135 3.2¢6
120339 32 3 62 2.27
§0-359 17 21 33 1.21
0-379 28 17 45 1.98
380-399 16 8 24 1.13
400-419 17 2 19 1.21
420-439 3 4 12 0.57
440-459 4 1 b 0.28
460-479 1 1 2 0.07
4380-499 - - - -
500-519 - - - -
520-539 - 1 | -
660-679 - 1 1 -
680-699 - 1 1 -
N= 16407 1296 2703
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Table 16. Length frequency distribution of Spanish mackerel, Scomberomorus maculatus,
from Biscayne Bay Creel Survey. 1982-1983.

Total Number

Length Number Number Combined
Class {mm) 1982 1983 Years % 1982 % 1983 ' % Total
200-219 - 2 2 - 1.52 0.51
220-239 2 1 3 0.76 0.76 0.76
240-259 3 - 3 1.14 - 0.76
260-279 1 - 1 0.38 - 0.25
280-299 3 2 5 1.14 1.52 1.27
300-319 | 11 20 31 4.19 15.26 7.88
320-339 15 21 3 5.72 16.03 9.16
340-359 23 21 b4 8.77 16.03 11.19
360-379 32 16 '} 3 - 12.21 12.21 12.21
380-399 45 12 57 17.17 9.16 14.50
400-419 K} 14 45 11.83 10.68 11.45
420-439 22 6 28 8.39 4.58 7.12
T 459 16 3 19 6.10 2.29 4.83
479 13 2 15 4.96 1.52 3.81
-499 9 7 14 3.43 3.82 3.56
500-519 8 1 S 3.05 0.76 2.29
520-539 3 2 5 1.1% 1.52 1.27
540-559 9 - 9 3.43 - 2.29
560-579 3 2 ] 1.14 1.52 1.27
580-599 2 1 3 0.76 0.52 0.76
600-619 ‘3 - 3 1.14 - 0.76
620-639 4 - & 1.53 - 1.02
640-659 2 - 2 0.76 - 0.51
660-679 2 - 2 0.76 - 0.51
N = 262 131 393



Table 17. Length frequency distribution of Great barracuda, Sphyraena barracuda, from

Biscayne Bay Creel Survey. 1982-1983.

Total Number

Length Number Number Combined
Class (mm) 1982 1983 Years % 1982
100-149 1 - | 0.45
150-199 - 1 1 -
200-249 3 1 4 1.37
250-299 8 3 11 3.65
300-349 16 18 34 7.30
350-399 37 13 55 16.89
400-449 56 30 86 25.57
450-499 32 23 75 23.74
500-549 14 16 30 6.39
550-599 15 7 22 6.85
600-649 3 7 10 1.37
650--699 4 2 6 1.82
700-749 - & 4 -
-799 2 - 2 0.91
@ : 2 2 :
550-899 - - - -
900-949 1 1 2 0.45
950-999 1 - 1 0.45
1000-1049 - 2 2 -
1050-1099 2 1 3 0.91
1100-1149 3 - 3 1.37
1150-1199 1 - 1 0.45
1200-1249 - - - -
1250-1299 - - - -
1300-1349 - - - -
1350-1399 - 1 1 -
N= 219 137 356



Table 18. Length frequency distribution of Pinfish, Lagodon rhomboides, from Biscayne Bay
) trawl survey. 1982-1983.

Total
Number ‘
Length Number Number Measured % % %
Class North Bay South Bay Baywide North Bay South Bay Baywide
15-19 1 - 1 0.09 - 0.01
20-24 - 7 7 - 0.09 0.08
25-29 3 54 57 0.28 0.69 0.64
30-34 6 185 191 0.56 2.37 2.15
35-39 24 213 237 2.22 2.73 2.67
40-44 26 175 201 2.40 2.24 2.26
45-49 12 151 163 1.11 1.93 1.83
50-54 13 118 131 1.20 1.51 1.47
55-59 24 185 209 2.22 2.37 2.35
60-64 14 270 284 1.29 3.46 3.19
65-69 9 360 369 0.83 4.61 4.15
70-74 10 435 845 0.93 5.57 5.0!1
75-79 4 500 504 0.37 6.40 5.67
‘su 8 636 64l 0.7% 8.14 7.25
-89 5 712 717 . 0.46 9.12 8.07
90-94 9 805 814 : 0.83 10.31 9.16
95-99 16 694 710 1.48 8.89 7.98
100-104 20 681 701 1.85 8.72 7.89
105-109 21 533 554 1.95 6.83 6.23
110-114 : 32 361 393 2.97 4.62 4.42
115-119 65 222 287 6.02 2.84 3.23
120-124 98 205 303 9.08 2.63 3.41
125-129 131 116 247 12.14% 1.48 2.78
130-134 136 69 205 12.60 0.88 2.31
135-139 122 43 165 11.31 0.55 1.86
140-144 111 26 ' 137 10.29 0.33 1.54
145-149 74 21 95 6.86 0.27 1.07
150-154 43 15 38 3.98 0.19 0.65
155-159 21 7 28 1.95 0.09 0.32
160-164 12 5 17 1.11 0.06 0.19
165-169 4 2 6 0.37 0.03 0.07
170-174 3 2 5 0.28 0.03 0.05
175-179 2 - 2 0.18 - 0.02
215-219 - 1 1 - 0.0l 0.0l
N= 1079 7809 8388




Table 19. Length frequency distribution of Pigfish, Orthopristis chrysoptera, from Biscayne Bay
trawl survey. 1982-1983.

Total o
Number -
Length Number Number Measured % % %
Class ~ North Bay South Bay Baywide North Bay  South Bay Baywid
20-24 1 - 1 0.45 - 0.18
25-29 - 1 1 - 0.3l 0.18
30-34 2 1 3 0.90 0.31 0.55
35-39 7 2 9 3.15 0.62 1.65
40-44 7 § 11 3.15 1.23 2.0
45-49 6 1 7 2.70 0.31 1.28
50-54 17 1 18 7.66 0.31 3.29
55-59 21 4 25 9.46 1.23 4.57
60-64 17 3 20 7.66 0.92 3.65
65-69 16 2 18 7.21 0.62 3.29
70-7% 6 6 12 2.70 1.85 2.19
75-79 6 9 15 2.70 2.77 2.74
80-84 b 3 8 2.25 0.92 1.46
85-89 4 9 13 1.80 2.77 2.38
90-94 b} 0 5 2.25 0.00 0.91
95-99 3 6 9 1.35 1.85 1.65
“--104 b 10 15 2.25 3.08 2.74
109 2 7 9 0.90 2.15 1.65
-114 4 5 9 1.80 1.5% 1.65
115-119 4 2 6 1.80 0.62 1.09
120-124 - 4 4 - 1.23 0.73
125-129 3 3 6 1.35 0.92 1.09
130-134 - 1 1 - 0.31 0.18
135-139 2 5 7 0.90 1.54 1.28
140-144 1 5 6 0.45 1.54 1.09
145-149 | 12 13 0.45 3.69 2.38
150-154 1 17 18 0.45 5.23 3.29
155-159 1 25 26 0.45 7.69 4.75
160-164 2 19 21 0.90 5.85 3.84
165-169 2 17 19 0.45 5.23 3.47
170-174% 3 19 22 1.35 5.85 4.02
175-179 6 16 22 - 2.70 4.92 4,02
180-184 6 14 20 2.70 4.31 3.65
185-189 7 22 29 3.15 6.76 5.30
190-194 11 29 &0 4.95 8.92 7.31
195-199 5 12 17 2.25 3.69 3.1l
200-204 3 9 17 3.60 2.77 3.1
205-209 4 6 10 1.80 1.85 1.83
210-214% 7 § 11 3.15 1.23 2.01
215-219 6 2 8 2.70 0.62 1.46
220-224 8 2 6 1.80 0.62 1.09
275.229 1 3 4 0.45 - 0.92 0.73
: 3 1 1 2 0.845 0.31 0.36
39 1 - 1 0.45 - ’ - 0.18
2“ 2#“ - - - - - -
245-249 - - - - - -
250.254 1 - 1 0.485 - 0.18
N= 222 325 547



Table 20.

Length
Class

10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
79
-84
85-39
90-94
95-99
100-104
105-109
110-11%
115-119
120-124
125-129
130-134
135-139
140-144
145-149
150-154
155-159
160-164
163-169
170-174
175-179
180-184
185-189
190-19%
235-239

“5

Length frequency distribution of Bluestriped grunt, Haemulon sciurus, from Biscayne Bay

traw] survey. 1982-1983.

Number

Number
North Bay South Bay

=) ) = W WA= WASSWN

b
o

P ) ) N SN S OO

Y
&
b
o

Total
Number
Measured

Baywide

|

2
11
23
109

e NN N BN

1990

% % %
North Bay - South Bay Baywide
0.19 - 0.05
- 0.13 0.10
1.48 0.21 0.55
2.4]1 1.03 1.41
3.89 6.07 5.48
8.15 11.45 10.55
10.93 13.79 13.02
11.29 14.20 13.42
13.33 9.38 10.45
9.44 6.39 7.59
9.44 6.48 7.28
6.11 5.72 5.83
3.70 4.89 4.57
2.78 4.00 3.67
2.22 3.24 2.96
1.29 2.34 2.06
2.22 1.65 1.81
1.29 1.38 1.36
0.55 1.10 0.95
0.74 1.10 1.00
0.74 1.03 0.95
1.11 0.62 0.75
0.56 0.89 0.80
2.04 0.55 0.95
0.74 0.27 0.40
0.92 0.48 0.60
0.55 0.27 0.35
- 0.21 0.15
0.55 0.21 0.30
- 0.67 o. 05
0.19 0.13 0.15
- 0.07 0.05
0.37 - 0.10
0.19 0.07 0.10
O 037 - 00 lO
0.19 - 0.05



Table 21. Length frequency distribution of Gray Snapper, Lutjanus griseus, from Biscayne Bay
trawl survey. 1982-1983.

-

-

Total
Number

Length Number Number Measured % % %
Class North Bay South Bay Baywide North Bay South Bay Baywide
25-29 1 - - 1.78 - 0.24
30-34 - 3 3 - 0.84 0.72
35-39 1 8 9 1.78 2.23 2.17
40-44 1 17 18 1.78 4.74 4.34
45-49 4 29 a3 7.14 8.08 7.95
50-54 4 32 3 7.14 8.91 8.67
55-59 9 36 45 16.07 10.03 10.84
60-64 6 3 42 10.71 10.03 10.12
65-69 5 13 k }3 8.93 9.19 9.16
70-74 1 21 22 1.78 5.84 5.30
75-79 - 16 16 - 4.46 3.85
80-84 2 12 14 3.57 3.3 3.3
85-89 1 12 13 1.78 3.3 3.13
oNn.94 4 11 15 7.14 3.06 3.6l
9 2 8 10 3.57 2.23 2.41
£ 104 - 7 7 - 1.95 1.68
105-109 1 11 12 1.78 3.06 2.89
110-114 - 3 3 - 0.84 0.72
115-119 3 6 9 5.36 1.67 2.17
120-124 1 6 7 1.78 1.67 1.638
125-129 1 7 8 1.78 - 1.95 1.93
130-134 - 8 8 - 2.23 1.93
135-139 - 6 6 - 1.67 1.45
140-144 - 4 4 - 1.11 0.96
145-149 - 3 3 - 0.84 0.72
150-154 - 4 4 - 1.11 0.96
155-159 3 3 6 5.36 0.84 1.45
160-164 2 3 5 3.57 0.84 1.20
165-169 - 3 3 - 0.84 0.72
170-174 - 1 1 - 0.28 0.24
175-179 1 2 3 1.78 0.56 0.72
180-184 - 2 2 - 0.56 0.48
185-189 - 2 2 - 0.56 0.48

190-194 - - - - - -
195-199 1 1 2 1.78 0.28 0.48
200-204 - 2 2 - 0.56 0.48

205-209 - - - - - -

210-214 - - - - - -
215-219 - 1 1 - 0.28 0.24

7 24 - - - - - -
'.,,29 1 - 1 1.78 - 0.24

2 -23“ - - - - - -
235-239 1 - | 1.78 - 0.24

N= 56 359 415



Table 22. Length frequency distribution of White grunt, Haemulon plumieri, from Biscayne Bay
trawl survey. 1982-1983. :

Total
Number

Length Number Number Measured % % %
Class {(mm) North Bay South Bay Baywide North Bay  South Bay Baywide
1 0" 1 Q l - l 0 . 3“ - 0 . 05

15-19 - - - - - -
20-24 - 2 2 - 0.12 0.10
25-29 1 5 6 0.34 0.30 0.31
30-34 6 3 43 2.03 2.23 2.19
35-39 29 105 134 9.83 6.33 6.85
40-44 33 138 191 17.97 8.3! 9.76
45-49 36 228 264 12.20 13.73 13.50
50-54 27 225 252 9.15 13.55 12.89
55-59 18 214 232 6.10 12.89 11.86
60-64 28 136 164 9.49 8.19 8.39
65-69 15 124 139 5.08 7.47 7.11
70-74% 11 122 133 3.73 7.35 6.80
75.79 18 ‘ 83 101 6.10 5.00 5.1¢6
4 12 53 65 4.07 3.19 3.32
89 6 3 45 . 2.03 2.35 2.30
90-94 2 26 28 ' 0.67 1.57 1.43
95-99 6 20 26 2.03 1.20 1.33
100-104 4 15 19 1.35 0.90 0.97
105-109 2 19 2l 0.67 1.14 1.07
110-114 8 16 24 2.71 0.96 1.23
115-119 5 9 14 1.69 0.5 0.72
120-124 1 15 16 0.34 0.90 0.82
125-129 1 7 8 0.34 0.42 0.41
130-134 2 5 7 0.67 0.30 0.36
135-139 1 2 3 0.34 0.12 0.15
140-144 - 1 1 - 0.06 0.05
145-149 1 3 4 0.3 0.18 0.20
150-154 - 4 4 - 0.24 0.20
155-159 1 3 4 0.34 0.18 0.20

160-164 - - - - - -
165-169 - | 1 - 0.06 0.05

170-174 - - - - - -
175-179 - 3 3 - 0.18 0.15

N= 295 1660 1955



Table 23. Length frequency distribution of Pink Shrimp, Penaeus duorarum, from Biscayne Bay
) trawl survey. 1982-1983. South Bay data does not inclued Oct. 1982.

Total
Number
Length Number Number Measured % % %
Class {(mm) North Bay South Bay Baywide North Bay South Bay Baywide
6 1 7 8 0.0} 0.04 0.03
7 17 16 » 0.11 0.09 0.10
8 227 37 264 1.46 0.23 0.83
9 1261 154 1415 8.10 0.96 4.47
10 1365 841 1806 8.76 2.73 5.70
11 1389 789 2178 8.92 4.89 6.87
12 1738 1205 2943 11.16 7.48 9.29
13 2098 1351 3449 13.48 8.38 10.89
14 1842 1537 3379 11.83 9.5 10.66
15 1333 1655 2983 8.56 10.27 9.43
16 969 1687 2656 6.22 10.47 8.38
17 1052 1645 2697 6.75 ©10.21 8.51
18 746 1520 2266 4.79 9.43 7.15
19 531 1284 1815 3.4 7.67 5.73
’ 346 909 1255 2.22 5.64 3.9
215 672 887 o 1.38 4.17 2.80
22 144 848 392 : 0.92 3.03 1.87
23 99 295 394 0.63 1.83 1.24
24 68 190 258 0.43 1.18 0.81
25 42 110 152 0.27 0.68 0.48
26 15 74 89 0.09 0.46 0.28
27 a5 43 78 0.22 0.27 0.25
28 20 23 43 0.13 0.14 0.14
29 1 11 12 0.01 0.07 0.04
30 2 7 9 0.0l 0.04 0.03
al 2 1 3 0.0! 0.01 0.0l
32 1 - 1 0.0l - 0.00
33 - - - - - -
3 1 - 1 0.01 - 0.00
35 - - - - - -
36 3 - 3 0.02 - 0.0l
4] 2 - 2 0.01 - 0.01
42 1 - 1 0.01 - 0.00
N= 15567 16111 31678



Table 29, Length frequency distribution of Bive Crab, Calliinectes sapidus, from Biscayne Bay trawl survey, 1982-1983.

Total
Length Number Nurnber Meavsed
Class (mm) North Say South Bay Baywide % North Bay % South Bay
2130 . ? ? .- 6.9
3140 1 2 21 s.00 19.30
1.9 - ’ ’ . 8.9
31-60 | 1. 1”7 ».00 15.80
61-70 1 10 n , ».00 9.90
71-30 A 2 1 12 $.00 .90
$1-%0 - s 3 - 5.93
91-100 - ’ . - 3.9
101-110 2 . 2 3.00 -
111-120 . 3 7 16.00 2.97
121-130 ’ ’ " . 16.00 6.9
131180 s ¢ " 20.00 3.9
181-1%0 ] ' s 4,00 3.9
151-160 ) - | 12.00 -
161170 . . - . .
171190 1 - 1 ».00 -

Ns 3 101 126

% Baywide

5.56
16.67
7.1%
13.87
3.73
9.52
3.
s
1.9
3.3
8.7
.7n
3.9
1.3

0.79




Table 23.  Length Frequency distribution of Spiny lobster, Panulirus argus, from Biscayne Bay trawl srvey, 1982 . 1933,

Total
Length Number Number Mensured
Class (mm) North Bay South Bay Baywide % North Bay % South Bay % Baywide
1-3 . 1 1 - 0.30 0.27
610 ’ ’ " 15.19 2.69 3.80
11-13 2 ” A 19 6.06 11.00 10.60
16-20 - s %0 - .92 13.99
2129 ) " " \ 3.09 18.9 13.02
2630 2 . Y| 6.06 11.6 : TR
31-99 1 1) » ' 3.03 ' ’.89 X0
36-40 1 ) 2 .0 7.16 6.79
[YNY) ’ n » ’.09 9.2 9.2
-0 2 " 2 6.06 .9 5.0
3193 2 18 2 " 6,06 3.9 3.0
%-60 1 n 12 3.0 3.28 3.26
61-63 O s " 1818 2.3 3.%0
70 ) ) - 3.0 0.90 1.09
71.73 2 2 ’ 6.06 0.60 1,09
76-30 [ . 1 3.03 . 0.27
51-89 1 | 2 3.03 0.30 0.3
6-%0 - - - - - -
91.99 1 i 2 3.0% 0.3 0.% ' '
121125 - . 1 I - 0.% 0.27
181-189 1 - 1 3.09 . 0.2

N» » 333 3



Summary of 21 months of creel data, March 1982 - November 198) for Spotted seatrout, Cynoscion nebulosus, for 31 subsreas of of Biscayne

Bay. CPUE is enpressed as catch i numbers of Spotted seatrout per man hours fishing effort for this species.

Table 2¢.
Total No.

Aree Caught
1 °
2 s
’ 13
[ ] 1662
’ 3008
¢ 7%
7 252
s 8
? 102
10 26
1" 0
12 1813
1 $11]
is (L1}
(3] 1358
16 966
1” 1)
18 )
19 Y
0 I
21 13
2 13
23 (L}
2 "N
£} s
26 2
4 3
28 25
29 28
» [ )]
n n
1 73 ’
» 27

Total Ne. 2
Caught/Km

0

4
[}
123
303
o

_ Mesn @eight
Total No, Total Welght Total Weight Per Harvested

Harvested Harvested Harvested/Km budividual cprue

o 0 0 - -
b)) L3 ] 3 1.22 Q.0
3] 1o i 0.3 0.0
17 1103 12 0.9¢ 0.4
N 11 ] L 14 1.26 0.4
332 612 70 1.1l 0.2
187 82 13 0.5 0.0
74 120 F 4] .38 0.0
i3 200 L1 1.33 0.0
26 3 | 0.20 0.0

0 o 0 - -
”) 1006 15 1.09 0.4
1636 1909 103 .17 0.7
L] 208 12 1.2 0.0
118 (13 ]] 212 i.13 0.4
168 202 13 1.23 0.3
(2 o 3 0.9 0.0
3 , 3% 33 1.61 0.2
m »i ] 1.23 0.3
18 16 L4 1.13 0.0
t 3] ” 3 1.1 0.1
1188 1033 ) *» 0.%0 0.3
131] » 62 ‘ 1 0.4 0.0
€338 1303 109 1.30 0.3
7 10 <1 1.39 0.0
is is <i 0.87 0.0
1706 2102 " 1.23 0.7
¥ ] !4 1 1.08 0.0
13 3 1 2.82 0.1
1] ) <l 0.5 0.0
14 13 <1 1.09 0.0
3 3 <i 1.% 0.0
12 is | 1.1 0.0
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Table 28.  Summary of 21 months of creel data, March 1982 - November 1933 for Spanish mackere!, Scomberomorus maculatus, for ) subareas of Biscayne
BSay. CPUE Is expressed as catch in numbers of Spanish mackerel per manhours fishing effort for this species.

. Mean Weight
Total No. Total No. , Total No. Total Welght Total Weight Per Harvested

Ares Caught Caught/km? Marvested Harvested Harvested/Km? individual CPUE
1 0 0 ] 0 0 . .

2 ) <\ 3 ’ <! 1.3 0.0
3 0 0 0 0 0 - .

. 3 <l 0 0 0 - 0.0
’ 10 I 10 10 1 0.9 0.0
¢ 0 0 0 o - 0 - -

7 9 2 ’ 1 ’ .77 0.0
s 0 0 0 0 0 . -

y s < 3 s <l 0.80 0.0
10 182 “ 162 152 " 1.12 0.0
1" 12 5 12 29 12 2.83 0.0
12 273 *20 2620 3203 510 1.2 0.2
13 20 ] 20 ™ ] 1.20 0.0 -
18 %) ’ 189 103 ’ 0.97 0.0
15 ¥799 61 (1 @22 .l 1.3 0.1
16 . *) ) 3] 66 ’ 1.53 0.1
17 1993 e : 1522 2176 1% 1.8) 0.2
18 1216 126 1031 1329 13 1.29 0.1
19 "0 ] 2 71 2 2.96 0.0
2 28) 1 269 6 2 2.0 0.1
21 279 s 2% 03 1 1.71 0.0
22 15 <l 1 13 : <l 0.9 0.0
2 v 1 13 1 <l 1.19 0.0
2% 128 2 n2 108 2 0.97 0.0
23 0 0 0 0 0 - .
2 1 <l 12 n <l 1.08 0.0
27 100 ) s 79 2 0.89 0.0
2 0 0 0 "0 0 - .
29 0 0 0 0 0 . -
30 0 0 0 0 0 - -
n 10 <i . 1 <l 3.29 0.0
» 0 0 0 0 ) - .
» 0 0 0 0 0 - -



Tadle 29. Summaery of 21 monthe of creel dats, March 1982 - November 1983 for Bonefish, Albula vuipes, for 33 subaress of Biscayne Bay. CPUE s
expressed as catch in numbers of Bonefish per manhours fishing elfort for this species.

Mean Weight
Yotal No. Total No.z Total No. Total Weight Total 'elghtz Per mrvesst"ed

Area Caught Caught/Km= Harvested Harvested Harvested/Km=  individual CPUE
i 0 0 0 ] 0 - -

2 n 2 i " 3 $.01 0.0
3 0 0 0 0 0 - -

s 7 <1 0 0 0 - 0.0
3 0 0 0 0 0 - -

6 0 0 0 0 0 - -

7 " s " 50 1n 1 0.9 0.0
] 4 2 0 ] 0 - 0.0
’ ]| 12 1] V] n 0.92 0.0
10 3 13 20 92 2 8.50 0.0
" 0 0 0 0 0 - -
12 uz 18 108 %3 3] 3.22 0.0
13 0 0 0 0 0 - -
In 0 0 0 ] 0 - -
13 720 102 %0 131 ] 133 ©1.68 0.2
16 ) <1 0 0 0 - 8.0
7 0 0 0 0 0 - -
is 171y 173 218 ”)3 % .82 0.1
19 3 <) 0 0 0 - 0.0
20 7 <1 0 0 0 - 0.0
21 1589 1) 62 2% 6 3.72 0.1
2 s <1 0 0 0 - 0.0
2 0 0 0 0 0 - -
2 0 0 0 .0 0 - -
23 9 <| 0 0 0 - 0.0
26 L} ] 10 Y] » ¢ 7.93 0.1
14 ) <l 0 0 0 - 0.0
23 0 0 0 ] 0 - -
29 14 2 [ ® 1 6.10 0.0
» 13 <y ] 76 3 9,49 0.0
" 1 ] 0 0 0 - 0.0
n 22 1 0 0 0 - 0.0
1) 'l <\ 0 0 0 - 0.0

/ﬁ



N T " T l;

of 21 months of creel data, March 1982 - November 198) for White mullet, Mugil curema, for 33 subsreas of Biscayne Bay.

Surnmary
CPUE Is expressed as catch in numbers of White mullet per manhours fishing effort for this species.

Total No.
Caught

2081
74638
210
1763
8573
193
13

Totsl No,
C_!nﬂ_\_t/l(m?-

%8
s
30
197
304
74
29
9

g
18
0

~
-4
-t

- e
ccccconowloconcococSos

Mean Weight
Total No. Total Weight Total Welght Per Harvested

Harvested Harvested levested[sz Individual cPue
204]) €20 r3}) 0.3 0.7
Te503 8783 3308 0.% 2.0
103 3 ¥4 0.80 2.9
1763 (3] 11 0.2¢ 1.3
8373 (33, ] (% L) 0.3%0 0.0
17 133 18 0.30 0.0
13 : 67 1. 0.50 0.2

0 0 L] - -

0 ) ‘ 0 - -
70 b3 ' 13 0.80 0.0

0 (] 0 - -
1337 . b1 " 0.8) 2.8
[+ b) b ) 0.81 0.3

/] U] 0 - -
133 I | 0.8} 0.0
1353 (3] ) 0.2y 0.9

0 0 0 - -

0 o 0 - -

0 0 0 - -

0 0 0. - -

0 0 ] - -

) 0 ] - -

L] ’ 0 0 - -
1892y 7001 123 0.7 6.2
62 50 3 0.3%0 0.0

0 B 0 - -
92 1) 2 0.66 0.1

0 "0 /] - -

0 0 0 - -

0 0 0 - -

0 0 0 - -

0 0 0 - -

0 0 [/} - -



10

Summery of 21 months of creel data, March [982 - Novemnber 1983 for Piichard, Harengula Jaguana, for 33 subareas of Biscayne Bay., CPUE |s
expressed as catch In numbers of Plichard per manhours fishing effort for this species.

Mean Weight
Total No. Total No. 2 Total No. Total Weight Total 'eigmz Per Harvested

Caught Caught/Km= Harvested Harvested Harvested/Km= individual CPUE
€3477 62 63677 325 H» 0.03 87.6
V98010 $3270 498010 99 i 0.0% 6.7
121% 172 1208 63 9 0.03 0.0
13273 1280 13273 632 7 0.03 1.3
8278 27 4278 Fil) 21 0,09 0.0

0 0 0 0 0 - -
23606 3521 23992 1281 76 0.05 12.0
27%0 676 2780 (314 ) ) 0.03 . 0.0
3707 318 oz 1720 L1109 0.03 LN 1
763 200 76) ;) | io 0.03 0.0
77 97 87 L H i3 0.03 1.0
3454 13013 95454 131} ] T 0.03 2.0
699 3 639 » 2 0.03 2.3
"0 2 80 12 <1 0.3 0.0
157088 22297 133197 7033 999 0.05 2.3
3002 3% 5002 230 13 0.03 t

0 0 0 0 0 - -
173 197 1329 63 7 0.08 2.9
<l ] <1 <i 0.03 0.0
1080 L] 1080 ] 2 0.03 0.7
8020 n1 8020 (1] 11 0.03 0.0

Q 0 0 0 0 - -
b | <\ »n 2 <l 0.03 0.0
b3 ) 6 226 11 <l 0.03 0.0

0 0 0 0 0 - -
73 13 ™ 3 <l 0.03 1.0
1030 29 1030 33 [} 0.05 0.0

0 0 0 L 0 - -
] <1 0 0 0 - 0.0

0 0 0 0 0 - -

0 o 0 0 o - -

0 o 0 ] o - -

o 0 0 0 0 - -

2/
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Table 3.  Summery of 21 menths of creel data, March 1982 - November 1983 for Blue Crab, Callinectes sapidus, for 33 subareas of Biscayne Bay. CPUE by
expressed as catch in numbers of Biue Crab per manhours fishing effort for thls spe'cies. Y

. ’ Mean Welight
Total No. Total No. Total No. Total Welght Total Weight,  Per Narve:ted
Aces Caught Caught/Km= Harvested Harvested Harvested/Km=~ Individual chue
1 » 12 3 10 s 0.29 0.0
1 b 2 L34 2% 7 n 0.58 0.0
] %% 70 494 1] ) 21 0.30 0.6
8 7082 783 6483 Iin 352 0.43 3.2
s 0 0 0 0 0 - -
¢ L2 id X 9 132 13 0.3 0.0
? 1163 w7 366 259 36 0.30 0.2
| bodd L 3 : 368 i3] ¥y 0.41 0.0
4 223 b od 210 € 13 0.29 0.0
10 1714 Lh 1676 L] 13 0.3 0.0
1 0 9 0 0 0 - -
12 1238 178 1062 395 62 0.3 0.2
13 3%9 2 369 121 6 0.3 0.0
18 _ 0 0 0 0 0 - .
19 1508 219 %03 08 72 0.3 0.2
16 w72 190 1367 360 »” 0.30 1.0
7 0 0 ) 0 g 0 - -
18 0 0 0 0 0 - -
" 1333 3 1503 02 17 0.3 0.1
0 0 0 4 0 0 “ -
21 ’ <\ 9 3 . <| 0.3 0.0
22 136 6 103 3 i 0.3 0.2
23 0 0 9 0 0 - -
20 raid n v " 16 0.38 0.3
23 0 0 0 0 0 - -
26 73 i Ld 0 0 - -
7 1626 L34 123 386 1 0.31 0.3
28 872 L) 109 »n 2 0.3 0.0
29 200 L] 163 L1 2 0.30 0.0
» 0 0 0 0 0 - “
3 13 <li L4 3 <i 0.3 9.0
n 0 0 0 0 0 - .
» 0 0 0 0 0 - -

Py



Table .  Summary of 2| monthe of creel data, March 1982 - November 198) for Lobster, Panulirus argus, for 33 subareas of Biscayne Bay. CPUE is
expressed as catch in numbers of Lobster per manhowrs fishing effort for this species.

Mean Weight
Total No. Total No., Total No. Total Welght Total Welght,  Per Harvested
Ares Caught Caught/Km? Harvested Hacvested Harvested/Km2 Individual CPUE
' ) ) 0 0 0 - .
2 1) 19 1y 164 21 1.10 0.0
3 0 0 0 /] 0 - -
. 0 0 0 0 0 . .
s 0 0 0 0 0 - -
s 0 0 0 0 0 - .
7 213 "% ns 193 02 0.91 0.1
3 0 0 0 0 0 - .
’ N2 73 213 27 33 1.0 0.0
10 0 0 0 0 0 - -
1 0 0 0 0 0 - -
12 - 192 n 160 166 2 1.08 0.0
13 »” 2 0 0 0 - -
i ] 0 0 0 0 - A
15 3 7 ) 378 82 1.07 0.2
16 . <i ’ . <1 0.9 0.1
17 0 0 0 0 0 - -
1 3771 29 1879 212 216 1.1 0.3
19 0 0 0 0 0 - -
20 0 0 0 0 0 - -
20 857 n 7] 31 . 2 118 0.2
2 ’ <i 3 ¢ <1 1.20 0.0
23 0 0 0 0 0 - .
TS 0 0 0 0 0 - .
23 0 0 0 0 0 - -
2 167 3 13 153 3 1.3 0.1
7 0 0 0 0 0 - .
28 0 0 0 0 0 - -
29 0 0 0 0 0 - -
30 0 0 0 0 0 - -
» 1733 9 66 78 » 112 0.1
2 0 0 0 0 0 - -
33 167 " 167 18 9 0.74 0.0



Table 35.  Summary of 21 montts of creel data, March 1982 - November [98) for Mutton snapper, Lutjanus analls, for 33 subsreas of Biscayne Bay, CPUE s
expressed as catch in numbers of Mutton snapper per 100 manhours of fishing effort where effort is not directed at any particular species.

Mean Weight
Total No. Total No. 2 Total No. Total Weight Total Weight Per Harvested

Area Caught Caught/Km* Harvested Harvested Harvested/km Individual cpPuE
1 i8] 0L L] 1n 8 0.79 1.69
2 1332 33 ) 863 72 9% 0.39 L
3 0 0 0 0 0 - -

L 0 2) 203 107 12 0.5 0.38
3 13 1 13 13 1 0.9 0.06
[ 3 Lod 7 68 6) 7 0.98 0.66
4 m » m ’ 173 » 0.78 0.31
3 7 2 7 i i 0.20 0.03
9 190 86 183 281 : 63 1.3% 0.32
10 3% L4 3 107 28 2.96 0.13
1 2 1 2 s 2 2.00 0.0)
12 Lo i L L] 4. 116 0.8} 0.89
13 83 b 3 13 1 0.38 0.58
1% 6 <1 6 | «1 0.18 0.6
15 167 163 12 93 {71 0.88 0.77
16 8 <1 3 3 <1 0.87 0.06
17 8 1 ] b <} 0.38 0.13
18 © 1003 102 »i 1268 129 1.33 0.59
19 ” 3 134 61 0 0.89 1.08
0 12 | 12 10 <{ 0.82 0.3
21 319 18 493 o8l . 13 0.97 1.6
7 b ] 2 3 . 16 | 0.69 0.82
3 16 <l - 16 12 ' <l 0.72 0.3
» Wy 6 I 183 r 0.%3 g.38
2y 11 i 0 0 0 - 0.70
26 182 3 172 - 819 L] 2.0 0.66
7 633 17 n) 396 | 0.73 1.34
23 0 0 0 0 0 - .

29 o 0 0 0 0 - -

30 4 < 0 -0 0 - o.n
3t n2 ] 162 n3 i 1.31 0.7¢
32 ] 0 0 0 0 - -

M 0 0 0 0 0 - -



Summary of 21 months of creel data, March 1932 - November 1983 for Lane snapper, Lutjsnus synagris, for 33 subareas of Biscayne Bay. CPUE Iy

expressed as catch in numbers of Lane Snapper per 100 manhours of fishing effort where effort is not direcied at any particular species.

Table 3.
Total No.
Ares Caught
| %
? 1938
3 )
’ 1680
3 i3]
¢ n
? 1%
d nl
9 109)
10 305
n %
12 802
3] n
Is 3
13 - 1700
16 "
1”7 360
13 5281
19 71
20 m
21 1991
2 )
2 »
. 121
23 1
26 s
2 e
n 12
29 6
% 0
3 s
2 2
» 0

Total I\lu.z
t/Km=

134
n
3
137
23
L)
180
&0
264
13
12
126

A
(-2 N R-E_ X BV E R X g

. Mean Weight
Totsl No. Totsl Weight Total Weight Per lHarvested

Harvested Harvested Hnrvested[l(m-l- Individusl CPUE
% 30 10 0.33 0.63
” 327 42 0.3) 6,09
(] 10 { 0.39 0.60
1668 636 71 0.38 s
r33] 110 " 0.47 0.98
» U ] 0.3} 0.9
” 29 ) 0.7 §.58
re]] % ] 0.82 i.60
1093 86 ~ 108 0.41 3.00
(3]} 19 3% 0.29 1.87
b /] i 3 0.43 0.8
783 208 n 0.31 0.82
12 L] <1 0.3 0.16

3 2 <i 0.38 0.32
1542 612 ¢ 0.40 .12
9 ] <1 0.81 0.63
»9 133 1 0.4 6.7%
8643 1913 193 0.41 T
7 28 | 0.3 0.3)
208 116 3 0.% 3.8)
966 2 . 12 0.43 3.92
3 . 1 . <} 0.17 0.03

26 13 <t 0.30 £.27
(1 2 <} 0.% 0.

5 ] <l 0.22 0.68
» il ] 0.% 1.9
L] - N2 ] 0.9 0.23
12 2 <1 0.20 0.68

] /] 0 - 0.1é

0 4] 0 - -

113 87 3 0.80 0.82
19 6 <l .21 Ly
0 1] 0 - - '
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of 21 months of creel dets, March 1932 - November 1983 for Yellowtsil sapper, Ocyurus cheysurus, for 3) subareas of Biscayne Bay.
CPUE s expressed as catch in numbers of Yellowtall snapper per 100 manhours of fishing effort where effort Is not directed at any particular

speciey.
Mean Weight
Total No. Total No. 2 Total! No. Total Welght Total Weight 2 Per Harvested
Caught Caught/Km= Harvested Harvested Harvested/Km= Individusl CPUE

0 0 0 0 0 - -
2y 30 % s 10 0.33 0.%0
7 i 0 0 0 - 0.16

0 0 0 0 0 - -
» L) L4 1 <l 0.1s 0.13
1% 2 0 0 0 . 0.13
20} L)) 201 23 6 0.1% 0.38
183 33 83 21 3 0.2 0.93
224 » r{}] 66 16 0.31 0.61
137 sl 13 63 17 0.%0 0.8
a3 17 13 17 7 0.38 0.62
130 69 3is n ] 0.16 0.43
| <l 0 Ld 0 - 0.01
2 g 2l 3 <1 0.13 1.5
21 b 11 2156 7%9 106 0.33 1.07
63 L 29 14 i 0.48 0.52
26 2 13 b4 ! 0.61 0.47
»n 1 702 1378 (1] 0.3 1.9
168 3 9 2 1 0.3 1.93
17 1 0 0 0 - 0.83
16 L3 1003 i ’ 0.5 §.63
28 i 23 3 «l 0.23 6.3
103 2 1A 20 <1 0.27 3.33
223 L] 60 17 <i 0.28 0.2
154 7 b7 10 < 0.19 8.38
1350 e 7} M3 6 0.82 487
380 16 108 - 33 ! 0.30 1.23
44 «1 9 3 <1 0.33 0.4
74 i 0 0 0 - 0.71
» i o 0 0 - 1.18
1080 » 312 1]} 9 0.3 7
16 1 3 3 <] 0.37 1.9

0 0 0 0 0 - -



OB IR - ‘E

of 21 montie of creel data, March 1982 . Noverber 198) for Great barracuds, Sphyraens barracuds, for 33 subareas of Biscayne Bay.
CPUE is expressed a3 catch in numbers of Great barracuda per 100 manhowrs of fishing effort where effort is not directed at
any particular species.

' Mean Weight
Total No. Total No. 2 Total No. Total Weight Total Weight Per Hnrvessthed .
Caught Caught/Km= Harvested Harvested Marvested/Km? Individual CPUE
1) 12 » ol 83 7.60 0.%0
976 128 n 38 3 119 2.08
0 0 0 0 0 - -
M 3 in 291 n 1.9 0.9
434 L3 36 609 61 1.93 1.82
528 6l 33) m L0 5.47
1 9 19 ] 9 1.0} 0.08
H 3 0 0 Q - 0.07
33 ' 9 33 219 33 627 0.09
il 3 0 0 0 - 0.8
0 0 ’ 0 g 0 - -

703 m 206 9 83 1.76 0.72
113 7¢ 1239 1621 88 1.3 ”»n
170 : 10 127 622 1 489 12.7¢
783 111} 709 373 /3] .22 0.312
L1 8 : 07 i 7% 1.8¢ 6.76
203 13 186 393 2 .12 3.86
21 73 376 1364 139 3.6 0.42
123 n 359 3 b} 176 8.3
21 <} 21 0 . <l 0.93 0.3
1008 ! ] 378 . 1330 . 2.68 2.86
w 10 192 b1 3 I ” 2.00 ’.29
187 3 20 L3 <1 2.8 8.93
208) » 1513 n7s sl 2.29 .29
13 3 ” 183 9 2.8 6.12
"9 17 400 1069 19 2.67 ..
1336 ” 1006 1950 b)) 1.90 2.8
Ll 2 50 La 2 1.10 .4
637 23 s 1”7 n 2. 16.5
153 6 L3 33 3 L.9% LN ;)
1361 14 "9 v 109 2.1 8.8
23 23 113 3 4] .y 08.68

0 0 0 0 0



.

Table 39. Summery of 21 monthu of creel deta, March 1982 - November 1983 for Blue runner, Caranx gr_n%. for 33 subareas of Blscayne Bay, CPUE Is
enpressed as catch in numbers of Blue runner per 100 manhours of fishing effort where effort 1s not directed at any particular pecies.,

. Mean Weight
Total Neo. Total No, 2 Total No. Total Welght Total 'elgmz Per Harvested

Ares Caught Caught/Km= Harvested Harvested Harvested/Km= Individual CPUE
1 13 » 113 L] 13 0.40 1.33
2 111} ] is2 1049 %07 1S 0.5 2.8
3 L1 é sl 17 2 0.2 1.09
] m (3] 03 M 13 0.5 0.73
3 »n b1} 3 [} ] 2 0.51 1.29
¢ b )4 7 ” 13 5 0.76 0.5
7 129 179 329 633 188 0.33 1.9
] 256 (3] 1% 33 20 0.% 0.17
100 9 783 e 138 ¢.73 2.21
10 102} 269 9% 806 - 106 0.42 3.79
] ] 78 3 78 29 12 0.37 1.16
12 4308 708 »a 2008 316 0.5% 4,58
13 369 3 282 182 10 0.63 3.9
s 96 13 212 %0 3 0.42 22.49
13 12906 1832 rs 6643 " 0.60 8.5
16 460 b ] 216 100 7 0.47 3.9
17 746 » 378 M0 n 0.%9 13,98
1} ] 66 33 gy 2238 228 0.70 2.6)
17 86) 13 123 9 3 0.79 3.3
20 " LT 91 61 3 0.67 23.7¢6
21 1962 b 773 53 15 0.70 3.9
2 101 s 44 28 i 0.6l 2.18
pa 279 [ 1 232 1% 3 0.3% 2.3
. ] 2868 % 1891 919 16 0.49 3.16
3 206 10 30 N i 0.8 11.09
2% 929 ” 336 b3} 9 0.62 In
27 203 66 1613 1066 29 0.66 5.10
23 116 6 % 32 3 0.33 6.2%
2 13 3 30 » 2 1.05 1.64
30 21 1 6 1 <} 0.18 0.67
3 693 3% L ] 238 13 0.65 2.08
32 17 1 17 | < 0.s 1.93
3 0 3 L1 2 2 0.60 2l.08

YA




Toble ¥0. Summary of 21 months of creel dats, March 1982 - November 1983 for Crevalie jack, Caranx hippos, for 33 subareas of Biscayne Bay. CPUE is
expressed a3 catch in numbers of Crevalle jack per 100 manhours of fishing efiort where eflort is not directed at any particular species,
) Mean Weight
Totat No. Total No., 2 Total No. Total Welght Total 'eigmz Per Harvested

Ares Caught Caught/Km= , Harvested Harvested Harvested/Km=> dividual CPUE
1 b} 11 » » 12 1.09 0.%0
2 M » 178 107 1] 0.60 0.63
3 183 i 13 13 20 0.93 377
] 1489 133 €99 363 % 1.2) .2
3 b L] 39 28 152 13 0.3%3 1.6%
3 186 21 93 % 10 0.97 1,92
? $023 20 o ”i 127 0.99 .93
207 b1 193 183 L} ] 0N 1.38
9 1 31 201 758 e 12 0.68 2.29
10 3 | 3 248 158 L] 0.6% 1.2%
1 b4 3 9 8 3 0.90 0.13
12 ’ 093 he »n 1968 Jlo 0.% 816
13 21 11 » 18 i 0.92 I.6%
1) 43 3 (3] F{ I ] 0.3 3.9
13 2366 3% 2079 1681 239 0.81 1.69
i6 337 2 127 1S | 0.9 2.7,
17 1é L &0 L] 0.71 2.17
18 25 no 1323 1983 202 1.5%0 1.39
19 169 6 63 77 3 1.19 1.98
20 66 3 10 2 <€) 0.17 1.7
21 Te2 20 anr 4] . 27 2.63 2,09
22 13 (9 (18} . 67 ) 3 0.39 2.9
23 130 3 43 ¥ ] ) <1 0.51 8.3
F. ] ({171 113 31 2898 51 0.7 7.10
23 109 3 29 32 1 1.1 3.8
26 21 ] 124 - 296 3 3.8 0.50
ri4 3586 3 1872 1707 [ }4 0.91 7.61
2 287 1] 200 220 i1 1.10 15.88
9 §2 2 s 7 <} 0.49 1.09
30 0 0 [ B ] 0 0.00 -

3 (3] b £4 32 76 L] .9 1.5
n 3 I 0 ] 0 - 0.2
» 0 0 0 0 0 - - ‘



Summary of 21 monthe of creel data, March 1982 - November 1933 for White grunt, Haemulon plumierl, for 33 subareas of Biscayne Bay. CPUE is
expressed as catch in numbers of White grunt per 100 manhours of fishing effort where effort is not directed at any particular species.

Mean Weight

Total No. Total No. , Total No. Total Weight Tota! Weight Per Harvested
Caught Caught/Km=~ Harvested Harvested l-hrvestedll(m?— Individual CPUE
3 i 3 7 2 0.19 0.%0
»2 s 2181 1003 128 0.4 6.22
10 20 160 * b 0.2 3.66
131 169 1378 ns 61 0.39 .8
307 30 b3 1] 137 is 0.3% 2.1)
768 83 768 270 3 0.3 7.71
Té28 1643 A6 1296 279 .28 18,40
1596 39 1333 §19 108 0.27 10.59
10090 2062 9648 8236 1023 0.4 27.8
2203 €32 2197 36% 150 0.2¢6 8.89
12z L1 ] 11F 4 1314 176 0.3 16.79
6180 972 3893 1892 23 0.23 6.28
822 L. 3r? 73 13 0.48 3.63
]| 3 82 12 <l 0.29 3.5
2333 nn 22237 8366 1216 0.39 13.46
623 sl 29 137 10 0.3 .78
272 ’ 20 107 30 ) 0.47 3.12
Ires n2 30 16288 1662 0.48 22.06
429 L 3is 140 3 0.%3 8.99
92 22 n»2 122 3 0.8 12.52
11861 327 7738 3490 % 0.43 1.8
233 10 186 75 3 0.51 5.0
1350 3 b ) : 23 <1 0.46 3.09
1376 23 1008 %9 6 0.3 1.32
r. ] 12 Fi)) 88 s 0.3 13.70
3917 70 3067 1228 2 0.%0 18,11
1238 ;] 882 T 362 10 0.1 2.6)
273 1s 62 - 23 1 0.37 18.76
13 «<li 0 1] 0 - 0.38
117 3 0 0 0 - 3.76
%20 82 383 1630 Y 0.%6 19.32
0 0 0 o 0 - 0.00
0 (/] (1] /] 0 - 0.00

Pr



Table 82,  Surnmary of 21 months of creel dats, March 1982 - November 1983 for Bluestriped grunt Haemul for 33 subareas of Biscayrne Ray.
CPUE Is expressed as catch In numbers of Bluestriped grunt per 100 manhours of fishing efior re ell t is not directed at sny particular
species.

. Mean Weight
Total No. Total Nn. Total No. Total Welght Total Weight Per Harvested
Aren Caught mm[g Harvested Harvested Harvested/KmZ Individual CPUE
| 261 8 261 729 it 2.7% 3.12
2 2780 b33 ) 236 1028 (3] 0.48 3.82
3 -3 3 ]} 12 2 0.40 0.32
L 892 ”» 350 233 26 0.42 1.67
3 78 14 121 b2 | 9 0,48 1.13
(3 "% 103 823 499 37 0.61 9.48

7 2 802 1709 613 132 0.36 3.2

] 1006 %8 833 28 60 0.29 6.67

9 .9 174 I 1512 . 366 0.43 9.63

10 662 17 662 18t 1] 0.27 2.83

] 133 32 13 7 28 0.5 1.98

12 1793 283 1260 026 67 0. % .82

13 169 S , 136 9l 3 0.%8 115

1" 0 0 0 L] 0 0.00 -

13 10863 1885 "7’y 39356 52 0.82 6.7

16 179 12 69 » F 0.48 1.7

17 3 <i 3 3 <i 0.9%0 0.0%

1] ] o 320 8073 1733 177 0.43 3.00

19 87 3 6y 3% 1 0.49 1.02

20 0 0 0 0 0 0.00 -

21 1649 L} ] L] ] 32 7 0.5 o, 60

22 39 2 (1 } 3 . % 0.43 0.36

3 182 ] 27 L <Ii 0.3%0 6.13

L] 1090 19 $92 »i 6 0.y 1.20

23 119 6 14 ] 40 2 0.50 6.86

26 1286 2 1086 3 b 4 0.48 8,63

7 743 0 39 ril} 6 0.46 1.92

re ] 178 9 170 78 s 0.46 9.63

29 i <} 1 » i 0.33 0.27

30 0 0 0 0 0 0.00 -

3t Nos ¥4 7% 1273 13 0.%7 12.1%

14 23 1 23 12 <\ 0.30 .89

» | <1 ] ] <} 0.%7 2.9



Tobie 83,
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Summaery of 21 months of cree)] duta, March 1932 - November 1983 for Piglish, Orthopristis cheysoptera, for 33 subareas of Biscayne Bay. CPUE
Is expressed as catch in numbers of Pigtish per 100 manhowrs of fishing effort where effort is not directed at any particular species.

Total No.
Caught

»
782
67
173¢
i3]
i
33

Total No.

Caught/KmZ

13
”
9
1%
29
|
719
789
723
28
159
37
2
1
309
3
16
L]
2

3

6
<l
<l
13
0
<\

S OOww

. Mean Weight
Total No, Total Weight Total Weight Per Harvested:
Harvested Harvested HurvestedleZ Individual CPUR

3 21 4 0.9 0.7
782 802 b1 0.5%1 1.63
67 21 3 0.3 1.73
1705 889 b} ] 0.29 3.2
289 11 ] 0.7 1.22
il 3 <1 0.43 0.1
1250 L ¥4 303 0.46 6.31
3007 isig kL)) 0.7 20.1%
2993 1397 3% 0.53 .27
863 302 ’ 79 0.33 3.
802 12} L)) 0.3 3.97
2902 1260 198 0.4)3 2.93
(213 196 1) 0.5 0.%3
[ 2 <1 0.32 0.07
1 %4 12 166 0.3 2.38
" 13 1 0.3 0.3
177 63 B/ 0.3 813
358 12¢ [} 0.33 0.23
» 16 <i 0.%0 0.66
82 i3 <1 0.82 2.73
225 123 3 0.53 0.6
10 ] . <i 0.41 0.2)
: 6 . <} 0.73 0.28
713 70 3 0.33 0.79

4] 0 0 - -
16 6 <| 0.38 0.06
177 70 2 0.3 0.%2
97 ‘43 2 0.4 5.

0 ] 0 - -

0 0 4] - -
3% 3 1 0.89 0.26
] 2 <1 0.50 0.8

/] 0 0 - - .



Toble 4. Summary of 21 monthe of creel data, March (982 - November 1933 for Gag + Mycteroperca microlepls, for 33 subareas of Blscayne Bay.
CPUE s expressed as catch in numbers of Gag grouper per 100 manhours of fishing effort where effort is not directed at any particular species.

) Mean Weight
Total No. Total No. 2 Total No. Total Weight Totsl Welght g Per Harvested

Area Caught Caught/Km= Harvested Harvested Harvested/Km*= individual crue
i 0 0 0 0 0 - .

2 &) 3 L3 7 9 1.7 0.0
3 0 0 0 0 0 - -

) L ] b " n3 27 3.06 0.0

3 0 L) 0 0 0 - .

¢ 0 0 0 0 0 - -

7 9l 20 72 208 L) 2.5 0.17
] ) 0 0 0 0 - -

Ld 1% L] 197 07 7% 1.5 0.5
10 21 3 2 2 3 0.99 0.08
1 3 2 3 1 0.32 0.07
12 ) is ] 102 16 1.13 0.09
13 7 <i 4 9 <1 1.3 0.03
1" 3 <l 3 3 <1 1.60 0.3
19 30 " 3o 3% 33 1.26 0.21
1 L1 3 17 19 | 111 0,38
1”7 9 1 0 0 0 - 0.17
18 L 3 L 14 402 €71 68 1.67 0.27
19 78 3 &7 s 7 3.9 0.91
2 26 | 26 » 3 2.08 0.66
ry} rr e 6 121 171 3 1.41 0.6%
2 » 1 » 12 6 19 0.7
¥ $ ) ] 1 33 ' sl 1 1.17 1.72
b2 157 3 108 93 2 0.8%7 0.17
13 2% 1 ] 12 1 1.43 1.29
26 11 3 12 11 2 1.2 0.%9
7 17 3 121 n2 7 1.99 0.%
8 61 3 61 3 L 1.36 3.29
29 : 17 1 17 n 2 3.07 0.4%
» 82 2 1] L] 2 1.49 .34
n 220 1] 116 292 13 .3 0.78
n 3 <l 3 2 <! 0.30 0.5
» 0 0 0 0 0 - - ’



of 21 menths of creel data, March 1932 - November 198) for Sand perch, Diplectrum formosum, for 33 subsress of Biscayne Bay.

CPUE s expressed as catch in numbers of Sand perch per 100 manhours of lishing effort where effort is not directed at any particular species.

Total No.
Caught

Total No.z
Caught/Km?

0
12
0
13
0

7
rrdd
18
3
{11

Total No,
Harvested

0

90

0

3

0

0
”e
72
160
92
18)
s
126
17
399

n
1013
23)
ril]
29
&6
35
127
3

126

[-2-% & X

Total Welght
Harvested

0
1y
0
%
0

0o
203
s

130
3
$06
n
n
”"7
"
103
299
77
10

comnowE3oRRTS

T

Mean Weight
Total Weight Per Harvested
Harvested/Km= Individual
0 -
2 0.21
0 -
3 0.29
0 -
0 -
1] 0.22
§ 0.20
9 0.28
7 0.20
16 0.21
127 0.23
2 0.30
2 0.26
1% 0.2%
13 0.28
7 0.32
3 0.29
3 0.30
- 8 0.3
3 0.30
<1 0.2¢
i 0.22
<i 0.28
<1 0.28
<i 0.22
i 0.27
<i 0.30
0 -
<1 0,27
<] 0.23
0 -
0 -

CPut

P'
3

0.43
1.97
0.%7
0.
3.39
2.72
3.81
1.9
17.36
2.%
,.'l
6.83
0.96
6.4l
i2.08
1.26
LR 3
16.89
0.38
3.3
L.
0.92
1.1%
0.7
0.20
0.26

26

t

s

P



Table 46, Summary of 2t months of creel data, March (982 - November 1983, for ali species combined (exciuding shelmp and baitfish) for 33 sub-arehs
of Biscayne Bay. CPUE Is expressed as catch in numbers of fish caught where effort is not directed at any particular species.

Total No. Total No.z Total No. Total Weight Total 'elghtz

Ares Caught Caught/Km*= Harvested Harvested Harvested/Km= CPUE

! 3004 1027 2682 2268 7760 0.3
2 35733 43542 23500 19968 1902 0.75
3 §06 b 75 ] 3761 1661 233 1.06
] 783 7368 3377 18900 2107 1.27
b 23280 2323 13566 11809 1178 0.98
6 12376 1824 7796 3713 636 1,28
b4 86370 10080 30177 14600 368 0.38
] 12872 nz 10936 4372 "2 0,85
] 38 291 38961 18381 (117 ) 1.06
10 19997 3258 13186 3348 ' 1403 0.7%
1 ’ B 139 3232 183 370 0.32
12 $122% %30 49810 2635 Sies 0.62
13 18850 1018 11287 7883 426 1.29
is 1891 116 1577 - 1827 87 [ I8 1]
15 138938 1972 118183 39909 8303 0.92
16 18616 ) %4 9422 4269 282 1.12
17 6987 301 Ji87 (1171 W9 1.3
18 143638 18839 . 21793 37089 b1 ¥ 0.86
19 10951 363 . 707 (3141 1L3] 1.27
20 (2 17 2N 192 1704 1617 72 2,79
21 83889 1210 b1 ¥4 - 19389 335 1.23
22 6261 269 3574 3603 ’ 153 1.33
F 4] 593 93 1731 © 813 - 18 1.4
n $79%7 1562 36728 nin 603 0.97
23 26 121 13% 936 .7 1.36
26 2588 L1 131l 9766 173 1.81
7 Joz2s7 1382 31628 19478 33 1.07
28 33% 176 2123 1160 b | 1.91
29 3359 182 1896 2312 92 0.93
b ) 2205 89 1331 2626 106 0.70
3 3668) 1908 2314 17603 906 1.31
32 761 (7 3r2 69 2 0.87
33 826 . » 9 191 13 1.50



Table # 47. Mean number of shrimp per commercial shrimping vessel in Bjscayne Bay
for 1982 and 1983 based on available ships' logs.

1982 1983

Month Mean N Total Month Mean N Total

JAN 9063 64 580,000 JAN 6183 164 1,014,000
FEB 77667 72 552,000 FEB 6018 150 902,750
MAR 6771 33 562,000 MAR 5229 140 732,000
APR 433} 86 372,500 APR 5165 98 506,200
MAY 2854 65 185,500 MAY 3444 63 217,000
JUN 7467 33 246,400 JUN 4604 36 165,750
JuL 7005 57 399,300 JUL 5191 101 524,250
AUG 5812 57 331,300 AUG 4869 84 490,000
SEP 5479 85 465,750 SEP 5168 70 361,750
OCT 4816 147 708,000 OCT 6139 6l 377,500
NOV 5911 121 715,250 NOV 8833 51 450,500
DEC 5755 143 823,000 DEC 5486 92 504,750

ANNUAL 5865 1013 5,941,000 ANNUAL 5554 1110 6,165,450
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Table 485, Meon number of Permews spp. /3 min. tow for trawl survey of north Biscayne Say. 1982-1983,

Ste Oct Nov Dec Jan Feb Mar Apr May Jun h ] Aug Sep Total

23 10.8) 7.3 a7 500 233 033 0.7 033 130 333 7.67  15.67 .89
2 1623 2983 29.39 .07 13.00 5.3 9.67  $.30  $7.00 3883  32.00  62.00 28.32
2 7.9 3.00 0.0  3.00 800 0.00 1.30 667 930 830 II.67  11.67 3.4
» 12.67 0.5  3.00 367 A&7 300 289 233 IL83 5.7 1267 BI7 6.2
n $8.00 1083 M67 333 667 507 3350 M7 683 1530 13.00 23,17 8.3
] 13.17 3.7 300 L8} 2107 2.0 267 600 1717 27.83 22.00 .B)  12.9)
29 108,33  270.83  218.8) 26867 8333 13817 216,83 25133  138.00 289.33 195.67  108.67 1%.17
3N .33 1547 1217 667 5.8) 5.0 17 .67 1600 1850  28.00  18.8) 8.2
n 2567 1083 1333 M7 7 300 233 1800 69.67  36.67  32.67 1533 21.%0
» 2.7 1950 1607 733 ILIZ 630 533 33 3530 3650 10.33  39.33  28.3)
» 19.8) 230 200 800 107 133 130 167 20,00 30.67 2000  13.30 9.0
3 0.00 0.17 130 13 - 3.50  10.30 10.50 2883  £.8) . 1680 A3 2.0

Total 30.46 2.% 23.8%  26.18 13,00 .11 n.25 26.12 3513 ¥3.68 WLy 32.12
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Table 30u.

Sta

o 8 WM AW P W N

12
1
1"
13
e
1”
18
1

2

Total

Apr

0.00
0.08
0.2%
0.00
0.00
0.03
0.%

T 9.17

0.23
0.4l
0.2
0.17
0.08
0.08
.17
9.00
0.08
0.00
0.08
.17
0.33
.0

"0.19

May
0.00
0.00
0.17
0.00
0.00
0.00
0.%
0.3
.17
0.83
0.00
0.3
0.00
0.67
0.17

0,00
0.17
0.00
0.17
o.17

) l.w

o

Jun
0.33
0.00
0.00
0.00
0.00
0.17
1.%0
0.%
0.17
0.%
0.17
0.3
0.00
0.17
0.00
0.00
.17
0.18
0.83
0.40
1.00
0.17
0.32

Jul
0.17
0.00
0.17
0.00
¢.%
0.00
0.3
0.%
0.17
0.83
o.17
0.00
0.00
0.%
0.00
0.00
0.00
0.00
0.00
0.00
0.83
0.5
0.23

Auvg
0.00
0.00
0.00
0.00
0.%
0.00
0.3
0.3
0.17
0.00
0.00
0.17
0.00
0.33
0.00
0.00
0.17
0.17
0.17
0.17
1.3
0.50
0.20

Sep

g.17
0.3
.17
0.17
0.17
0.00

0.17
o'm

0.17
0.00
0.00
0.9
0.3
1.23
0.%0
0.27

Oct
6.00
0.3

0.00
0.00

0.33 .

Nov

0.00
0.33
0.00
0.00
o.17
0.17
0.00
c.33
1.67
0.33
0.00
0.00
0.00
6.00
v.00
0.00
.17
o.17
0.00
0.00
0.5
0.00
e.t7

Mean number of Spiny lobster /3 min. tow for trawl survey of south Biscayne Bay. 1982-198)3,

Dec

0.00
0.1
0.00
0.0
0.3
0.00
0.350
0.3
o.17
0.5
0.00
0.3
0.00
o.17
0.00
0.00
0,00
0.00
0.00
9.3
0.3
0.00
0.14

Jan
0.00

o.l’.

0.00
0.17
0.00
0.00
0.00
0.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.7
0.00
0.6

Feb
0.00
6.00
0.00
0.00
0.00
0.00
0.00
.17
0.00
0.00
©.00
¢.00
0.00
0.00
0.00
0.00
9.00
0.00
0.17
0.33
0.00
0.00
0.03

Mar Total
0.17 0.08
0.00 0.10
0.00 0.07
0.00 0.09
0.3 .12
0.00 0.08
0.00 0.0
0.67 0.%
0.17 0.28
0.17 0.3
0.00 0.0
0.00 0.17
0.00 0.02
0.00 0.17
0.00 0.0y

0.00 o0.02

0.00  0.03

0.00 0.06

0.3  o.17

0.17  0.19

0.00 0.3

0.00,, 0.27

0.09

- &



Teble 50, Meen number of Spiny lobster /3 min. tow for trawl survey of north Biscayne Bay. 1982-1913.

Sta Oct Nov Dec Jan Feb Mar Apr May Jun 3l Aug Sep Total

23 5.5 0.00 0.5 0.00 0.00 0.17 0.00 0.00 0.17 0.3 0.00 0.93 0.13
¥ 0.00 0.% 0.17 0.00 0.00 0.33 0.17 0.00 0.17 0.% 0.3 o.17 0.20
23 0.00 0.00 .17 0.00 0.00 0.00 0.00 0.3} 4 0.00 0.00 0.00 0.00 0.06
% 0.00 o.od 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.9 0.00 0.03
Y 14 0.00 0.00 0.00 0.00 0.0 0.00 0.3 0.00 0.00 .00 0.00 0.00 0.03
28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
»n 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .17 0.00 0.01

» 0.00 0.00 0.00 0.00 V 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
» 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.0t
» 0.00 0.00 0.00° 0.00 - 0.00 0.00 0.00  0.00 0.00 6.00 0.00 0.00

Totel 0.0 9.0 0.07 0.00 0.00 0.08  0.0¢ 0.03 0.03 0.08 0.07 0.06




Table Jla. Mean rumber of Ornute crabs /3 min. tow for trawl survey of south Biscayne Bay.

Sa

"W P w N

o W N W N

-

stul

Apr
o

0.00
0.00
0.7
0.00
0.00
0.3
9.0
.00
¢.00
0.00
0.00

0.00
0.00
0.00
0.00
1.7
0.00
0.8
0.00
0.00
0.10

. May

0.00
0.17
0.9
0.00
0.17
1.00
0.%0
.00
0.0
0.00
2.%
.17
1.3
1.67
2.00
0.67
.17
3.67
0.%
0.00

3.9

0.17
1.20

e
0.17

1.3

0.00
6.00
0.50
2.08

M
0.00
0.7
.3
0.00
.67
0.3
0.3
12.17
1.00
0.00
67
0.00
10.17
2.8
1.7
$.73
0.3)
N0
0.8
0.00
11.67
0.7
8.20

Aug .
0.17
1.50
3.0
1.0
1.%0

1.47
¢.00
.00
0.00
0.20
0.17
2.83
I N}
2.00
7.33
0.67
.17
1.8
0.00
10.30
0.33
b I 44

Sep
1.50

2.%
6.00
1.17
5.83
0.67
§.00
Ly
.17
.17
8.00
0.3
3.33
1.3
2.1
833
0.67
21.%3
2.50
.33
1.7
.20
3.66

Oct

1.67
3.7

8.67

0.17
1.83
1.33

Nov

1.3
3.8
"
.2
617
1.67
.

10.67
0.00
18.3)
1.00
0.00
LN 14
0.9
2.%

1982-1983.
Dec 3an
.83 0.%

617 2.7
200 1.67
0.00 0.17
0.83  0.%
2.7 L%
.00 0.00
1.8 1.0
0.33  0.00
0.17 0.9
.67 0.7
0.7  0.00
0.3 0.0
0.33 2.9
1.2 0.7
667 4%
0.33 0.9

1500 1.8
%0 1.7
0.3  0.17
1.e7 w1y
0.3  o0.¢7
215 1.06

Feb

0.83
0.3
1.60
0.00
0.17
1.3
.17
0.00
0.00
0.00
0.17
0.%0
0.17
1.00
0.17
1.3
0.17
.17
1.83
0.00
2.00
1.83
0.3

Mar

0.67
1.00
0.3
0.1y
0.7
0.3
0.33
0.3)
0.00
0.00
.67
0.00
6.00
1.33
0.1y
.3
.17
0.83
1.30
0.3
2.67
0.8)
1.02

Total
0.83
1.93
2.802
0.3
2.0
0.9

1.0

3.%
0.13
0.09
2.0
.13
.97
1.3
1.06
L 19 }J
0.52
12.82

o.z,
3.3
0.61



¢ 5ib. Mean number of Ornate crabs /3 min. tow for trawl survey of north Biscayne Bay. 1982-198).

0.00
0.%
1.67
.00
.50
6.3
0.0
7
3.8
®L%
.8
0.00
2.43

Nov

.17
0.83
0.9
11.€7
.50
0.9
9.00
0.67

. 0.50

0.00
t.e7

Dec
0.3
0.%
0.3%
.17
0.5
0.00
0.3
1.8
.8
.8
.00
0.00
1.9

Jan

0.%0
0.17
0.9
0.67
0.17
0.%
.17
0.3
0.67
1.17
0.%
0.00
0.3

Fed
0.00
8.3
0.17
3.%
0.%
0.00
0.9
0.17
1.5
3.7
0.8

1.33

Mar
0.0
0.00
0.17
.3
g.17
9.67
o.n
0.8
.3
13.%0
0.67
0.00
1.%0

Apr
0.00

0.0
0.00
7.%
1.30
2.7
o.17
0.%
567
LIS 3 )
0.00
0.00
1.7

May

0.33
0.00
0.9
.00
0.17
0.t7

0.¢7

1.7

.

0.17
.n
0.17
0.3%

Jul
a.17
0.00

Aug

0.00
0.17
.17
..67
1.00
.%
0.00
0.3
1.3
3.50
1.00
0.00
i.22

Sep
0.33

0.00
0.3
3.8

"0.17

1.%
0.7
0.5
1.33
1.7
2.00
0.00
1.82

Total
0.1
0.38
0.33
3.61
0.72
0.9%

0.9

1.13
3.3
§.60
1.2
0.0)

4



Table 52a. Mean number of Mutton srepper 3/ min tow for traw! survey of south Biscayne Bay. 1982-198),

Sta Apr May Jun dul Aug Sep Oct Nov Dec Jan Feb Mar Total
1 0.00 0.00 0.00 0.00 0.00  0.00 - 0.00 0.00 000 000 0.00 0.00
? 0.00 0.00 0.00 0.00 0.00 0.17 - 0.00 0.17 0.00 0.00 0.00 0.03
3 0,00 0.00 0.00 0.00 0.00 0.3 0.17 0.00 0.00 0.00 0.00 0.00 0.07
'} 0.00 0.00 0.00 0.00 0.00 ' 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00
) 0.00 0.00 0.00 0.00 0.00 0.00 0.3 0.00 0.00 ©0.00 0.00 0.00 0.00
¢ 0.00 0.00 0.00 0.00 0.17 0.3 - 0.17 0.50  0.00 ‘' 0.17 0.17 0.1)
7 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0,00 000 0.00 000 0.00
s 0.00 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.00 000 000 0.00 0.01
’ 0.08 0.00 0.00 0.00 - 0.00 0.17 - 0.17 0.67 0.00 0.00 0.17 0.1t
10 0.00 0.00 0.00 0.00 0.00 0.17 - 0.00 0.00 0.00 0.00 0.0 0.01
1 0.00 0.17 0.00 0.00 0.00 0.00 - 0.00 0.00 0,00 0,00 0.00 0.01
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 000 000 0.00 0.0
(3] 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0:00 0.00 0.00 0.00 0.0l
" 0.3 0.00 0.00 0.00 0.00 0.% 0.50 0.00 0.00 000 000 0.00 0.07
13 0.00 0.00 0.00 0.00 0.00 0.00 - . 0.00 0.00 000 000 0.00 0.00
1. 0.00 0.00 0.00 0.00 0.00 0.00 - - 0.00 0.17 0.00 0.00 0.00 0.0
1”7 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0.17 0.00 - 0.00 0.00  0.17 0.00 0.00 0.0
19 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.3 0.33 0.7 0.00 0,07
2 0.00 0.00 0.00 0.17 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.0l
n 0.00 0.00 0.00 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.02
22 0.00 0.00 0.00 0.00 0.00 0.20 - 0.17 0.17 0.3 0.00 0.00 0.08
Total 0.02 .01 0.00 0.01 0.04 0.12 - 0.02 0.09 0.0 0.01 0.0

I 74



Tadle 525, Mesn number of Mutton snapper /3 min. tow for trawl survey of north Biscayne Bay. 1982-198),

S Oct Nov Dec Jan Feb Mar Apr May In Jat Aug Sep Totaf
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00
» 0.00  0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 . 0.00 0.00
% - 000 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
n 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00
. 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00
2 0.00 0.00 000  0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
n 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
” 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,01
» 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
» 0.00 000 000 000 000 000 000  0.00 _ 0.00 000 ° 0.00 0.00 0.00
”» 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.01 0.0! 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




'able 3$%. Mean number of Yellowtail snapper /9 min. tow for trawl survey of south Biscayne Bay. 1982-1933.

Sta Apr May Jun ) Aug Sep Oct Nov Dec Jan Feb Msr  Total
1 0.00 0.00 0.00 000 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.0
? 0.00 0.00 0.00 0.00 0.00 0.17  0.00  0.00 0.00 000 ©0.00 0.00 0.02
3 0.00 0.00 0.00 0.7  0.00 L1703 o017 0.00 0.00 0.00 - 0.00 0.1
» 0.00 0.00 0.00 0.17  0.67 1.7 - 0.00 0.00 0.00  0.00 0.00 0.09
’ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.3 0.00  0.03
¢ 0.00 0.17 0.17 030 0.67 1% - 0.67 1.3 0.17 0.3 0.00 0.9
7 0.00 0.17 0.67 1.5 0.5 .00 - 0.33 0.00 0.00 0.00 0.00 0.2
] 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.0 0.00 0.0
’ 0.00 0.00 0.00  0.00 0.67 0.00 - 0.5 0.%0 0.00 0.17 0.33  0.20
10 0.17 0.00 0.17 150 1.% 0.67 - 2.00 .33 0.67 1.00 0.5  0.%
u 0.00 0.00 0.00 000 0.00 0.00 - 0.17 0.00 0.00 0.00 0.00 0.02
12 0.00 0.00 000 000 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.0)
1 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
I 0.00 0.00 0.17  0.67  0.3) .00 " 0.8 0.3 0.17 0.00 0.0 0.00 0.28
1] 0.00 0.00 0.00 000 0.00 0.00 - 0.00 0.00 0.00 0.0 0.00  0.00
3 0.00 0.00 0.00 000 0,00 0.00 - 0.00 0.00 ©0.00 0.00 0.00 0.00
” 0.00 0.00 0.00 0.00 0.00 o.eu_ - 0.00 0.00 0.00 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00  0.00 0.00  0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.17 0.00  0.02
0 0.00 0.00 0.00 0.17 0.% . - 0.5 0.00 000 0,00 0.00 ° 0.1s
n 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
n 0.00 0.00 000 ©0.00 0.3 0.00 - 0.00 0.00 0.00 0.0 0.00, 0.0
Totsl 0.02 0.02 .08 0.21 0.2 35 TR 0.0 0.20 0.0  0.09 0.0

2.



Table 3.  Mean number of Yeliowtall snapper /3 min. tow for traw! survey of north Biscayne Bay.

Sta
3
n
3]
%

r 4
¢
”
]|
n
»
»
»
Yotal

Oct

0.00
0.00
0.00
0.00
0.00
0.17
0.00
0.00
0.00
0.00
0.00
0.00
0.01

Nov

0.17
0.9
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0

Dec

0.00
0.0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Jan

0.00
0.00
0.00
0.00
0.00
0.17
0.00
0.00
0.00
0.00
0.00
0.00
0.01

Feb

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Mar
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00

Apr
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

May

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

I

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1982-198).

ul

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Aug
0.00

0.3
0.00
0.00
0.00
0.17
0.00
0.00
0.00
¢.00
0.00
0.00
0.00

Sep
0.00

0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 -

Total
0.0t
0.08
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.0
0.00
0.00



Table Sha. Mean number of Lane snapper /3 min. tow for trawl survey of south Biscayne Bay. 1932.1983,

Ste Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total
1 ‘ 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0,00 0.00 0,00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.0 0.00 0.17  0.00 0.00 0.00 0.0 0.00  0.00
) 0.00 0.00 0.00 0.00 0.00 0.3 - 0.7 0.00 0.00 0.00 0.00 0.03
L] 0.00 0.00 0.00 .17 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.02
s 0.00 0.00 0.00 0.00 0.0 0.5% . 0.00 0.00 0.00 0.00 0.00  0.05
¢ 0.00 0.00 0.00 0.33  0.00 L7 . 083 0.3 0.00 0.00 0.00 0.2
7 0.00 0.00 0.00 0.17 0.5 0.7 - 0.17 0.00 0.00 0.0 0.00 0.1
, 0.0 0.00 0.00 0.00 0.17 0.00 - ’ 0.00 0.00 0.00 0.00 0.00 0.02
] 0.00 0.00 0.00 0.00 0.17 0.00 - .7 0.9 0.3 0.00 0.00 0.13
10 0.00 0.00 0.00 0.00 0.00 0.3 . 0.00 0.00 000 0,00 0.00 0.0
n 0.00 0.17 0.00 000 0.0 0.00 - 0.00 0.00 0.00 0.00 0.00 0.02
12 0.00 0.00 0.00 0.17 0.0 0.00 . 0.00 0.00 0.00  0.00 0.00  0.02
1 0.00 0.00 0.00 000 0.00 0.00 . 0.00 0.00 0.00  0.00 0.00 0.0
I 0.00 0.00 0.3 039 0.00 0.17 1.00 0.3 000 0.3 000 000 0.1
19 0.00 0.00 000 000 000 000 - ' 0.00 0.00 0.00 0.00 0.00  0.00
16 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00
1”7 0.00 0.00 0.00 000 0.00 0.17 - 0.00 000 0.0 0.00 0.00  0.02
18 0.00 0.00 0.00 0.00 0.00 0.00 - 0.17 0.00 000 000 0.00 0.02
1 0.08 0.00 0.1 o7 0.3 0.3 - 0.00 0.00 0.00 0,00 0.17 0.
2 0.00 0.00 0.00 017 1.7 200 . 1.00 033  0.67  0.17 0.00 0.9
. 0.00 0.00 0.00 0.00 0.17 0.00 - 0.7 0.00 0.00 0.00 0.00 0.03
7 0.00 0.00 0.67 0,00 0.0 0.00 - 0.83 0.5  0.00 0.0 0.00  0.18

Total - 9.00 6.01 0.03 0.0 0.11 0.25 - 0.13 0.1l 0.06 0.0t 0.01

Vs



Table 9. Mesn number of Lane snapper /3 min. tow for trawl survey of north Biscayne Bay. 1982-1983.

Sta
n

2

s 8

n

»

) 4

Total

0.00
0.00
0.00
0.00
0.00
0.17
.17
0.00
0.00
0.00

0.17

0.00
0.0

Nov
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Dec
0.00
0.00
0.00
6.00
0.00
0.00
0.00
0.00
0.00
0.%
0.00

0.00

0.0

Jan
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00.

0.00
0.00
0.00

Feb
0.00

0.00
o'm

0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00

Mar
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Apr
0.00

0.0
0.00
0.00
0.00
0.00
0.00
0.0
0.00
0.00
0.00
0.00

0.00

May
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Jul
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Aug
0.00
0.00
0.17
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Sep
0.00

0.17
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total
0.00
0.0l
6.0l
0.00
0.00
0.01
0.0l
0.00
0.00
0.04
0.01
0.00

A



Table 3%. Mean number of Pinfish /3 min. tow for trawl survey of south Biscayne Bay. 1982-1983,

Sta

- o ~N W o S N =

~N N o - e W W e
N2 3 T &S aa T U N =0

Total

Apr
0.00

0.3)
2.3
0.00
0.67
2.7
3.00
12.73
6.83
0.23
27.08
0.73
20.67
10.3
1.47
.08
0.23
.
3.8
0.33
3.23
7.23

May
1.67
L% 14
8.33
0.00
6.83
6.50
6.00
7.83
L83
1.9
.67
0.33
.50
3.00
0.30
.8
‘1.5
70.67
.3
1.00
28.%0
16.67
12.68

Jun
0.00
6.67
3.83
0.00
6.5
5.00
5.9
817
20.00
1.5
%)
0.17
23.%
3.9
‘0.9
33.67
0.8)
72.83
19.00
1.60
26.00

27.8%

12.%6

ol
0.00
0.9
0.8)
0.00
22.%
2.8)
2.%
7.%
3.%0
0.50
WY
0.00
18.17
12.83
0.00
32.73
0.8
13.80
0.67
0.17
2.00
.00
3.9

Aug
0.00
0.00
0.17
0.3
3.3
2.67
0.83
1.83
8.5
0.30
2.30
0.67
7.7
6.83
0.00
28.8)
0.3}
.67
0.33
0.00
0.67
11.17
7.20

Sep
0.3

1.3

Oct

0.3
0.30

0.67
6.8

6.3

Nov
0.00
2.8)
(N}
0.00
n,}
3.67
0.67
LN}/
6.3
0.17
19.%0
0.67
.00
2.17
0.00
11.5%
0.00
6.3
0.17
1.00
0.%
3.83
7.43

Dec
0.00
2.83
0.83
0.00
7.83
2.3
3.00
1.83
10.67
0.00
1.00
0.%
8.30
0.%0
0.00
18,30
0.17
10.17
.8
2.00
0.3
6.67
3.3

0.17
0.00
0.17
0.00

Feb
°.m
0.00

0.67
2.

Mar

0.00
1.67
0.17
0.00
7.5
1.50
o.17
0.33
0.17
0.00
0.00
0.00

C2.17

0.00
6.00
.67
0.3
1.33
1.00

0.17°

0.5

6.0p
1.28

Total
0.20
1.88
2.06
0.03
$.2%
3.
2.6}
3.23
3.6%
0.4

12.9
0.3

19.37
%
0.2

22.31
0.66

n.9
.79
0.87
3.7
8.17




Table 3%. Mean number of Pintish /3 min. tow for trawl survey of north Biscayne Bay. 1982-198),

Sta
23
"
23
2%
7
28

n
n
”

33

Total

Oct
-0.00
0.25
0.17
0.00
2.60
1.3
11.67
0.00

0.3

0.00
0.17
0.00
1.3

Nov
9.00
0.3
0.00
0.00
1.3
0.00
20.%
0.0
0.00
0.00
0.00
0.00
1.89

Dec

0.00
2.00
0.00
0.00
.67
0.30
8.67
0.00
0.00
0.
0.00
0.00
1.23

Jan
0.00
92.17
0.00
0.17
0.3
.17
1.3
0.00
0.00
0.00
0.00
0.00
1.01

Feb

0.00
0.1
0.00
0.00
0.3
0.7
8.5
0.00
0.17
0.00
0.00

0.3

Mar
0.00
0.00
0.00
0.00
0.3
0.00
16.33
0.00
0.17
0.00
0.00
0.00
1.80

Ape
0.00
0.%0
0.00
0.00
7.00
0.00

18.9)

" 0.00
0.3
0.00
0.00
0.00
2.18

May

0.00
0.3
0.00

0.00

oy
L
3.9
0.00
0.17
0.00
0.00
0.00
1.26

0.00
0.33
0.00
0.00
0.00
0.3
15.33
0.00
o.17
0.00
0.00
0.00
1.39

Jul
6.00
0.7
0.00
0.00
0.%0
1.33
12,33
0.17
0.3
0.00
0.00
0.00
1.23

Aug
0.00
1.00
0.00
0.00
0.1
0.33
23.00
0.0
0.17
0.00
0.00
0.00
2.%9

Sep

Totat
0.00
0.60
0.01
0.01
1.52
0.%

16.3%
0.01
0.13%
0.01
0.0l
0.00



Table %a. Mean number of Sitver Jennys /3 min tow for trawl survey of south Biscayne Bay. 1982-193%3,

Sta

w B N O W W N

N233TEITSFTSR=S

Total

Apr
0.08

0.08
0.17
0.00
0.17
0.00
0.3
1.73
0.17
.00
2.82
0.00
0.00
0.08
0.00
2.1
0.00
0.67
0.00
0.08
0.08
0.00

0.3

May
0.3
0.8)
0.83
0.00
0.33
1.%
0.17
0.83
0.00
0.00
0.83
0.00
1.50
0.00
0.00
1.33
)
0.17
.67
0.00
0.33
0.00
0.00
0.76

n
0.00
7.3
XY
0.00
0.30
2.3
1.00
2.17
2.00
0.00
0.33
0.00
.17
0.33
0.33
2.00
0.00
v.00
0.50
0.60
0.%
2.00
2.07

il
0.00
3.7
2.3
0.00
3.9
1.3
1.67
5.23
0.33
0.00
8.17
0.00
7.7
1.5
0.00
200
0.00

10.30

1.00
0.17
1.00
0.3
2.3

Aug
0.00
6.00
0.5
0.00
1.50
1.50
0.17
2.00
2.%
0.00
0.5
0.00
15.50
1.50
0.00
2.30
0.00
16.00
2.00
0.17
0.3
1.%0
2.61

Sep
7.%
17.00
1.33
0.00
11.%0
1.83
0.3
19.50
1.3
0.00
.67
0.00
6.33
2.00
0.17
.17
0.17
80.23
3.83
1.33
1.00
1.80
6.10

Oct Nov
- 0.00
1.17 2.00
1.00 3.50
- 0.17

17.33 12.50
- 1.5
- 0.00

XY 17
- 0.3
- 0.00
- 7.7
0.00 0.00
3.67 .5
a7 0.0
- 0.17
- 26.67
- 0.00
- .17
- 0.33
. 0.00
0.00 0.33
. 3.00
- .32

Dec

0.00
1.30
1.33
0.17
9.67
2.67
i.33
1.50
0.3
0.00
0.00
0.00
0.5
0.33
0.00
1.67
0.33
7.67
0.67
0.17
0.67
r 8y
1.31

Jan
0.00
0.17
0.33
o.17
3.30
0.00
0.17
0.00
0.00
0.00
0.3
0.00
0.67
0.17
0.00
L
0.00
1.00
0.33
0.17
0.17
1.67
0.6%

0.00
7.%
0.00
0.00
0.00
0.00
0.32

Mar

0.00
0.00
0.00
0.00
2.%
0.17
0.17
0.67
0.17
0.00
0.00
0.00
1.00
0.00
0.00
0.67
0.00
0.17
0.17
0.00
0.17
d.ar
0.27

Total
0.72
3.8
1.83
0.03
§.92
1.27
0.49
3.3%
0.68
0.00
2.70
0.00
L
0.38
0.06
877
0.06
12.23
0.3%
0.27
0.43
1.13

v

b



Table %b. Mean number of Silver jennys /3 min tow for trawl survey of north Biscayne Bay. 1982-1933,

Sta
3
n
23
26
7
28
2
3

»

38
Total

Oct
0.00
0.00
.17
0.00
.20
0.8)

10.17
7.00
5.3
L3
0.3

’0:.

Nov
0.00
1.3
0.00
0.00
"
0.17

1.6
1.00
0.33
1.3
0.00
0.00
1.78

Dec
a.17
1.67
0.00
.3
1.67
0.9

23.8)
3.e
.

0.7
0.20
o.17
.n

Jan

0.00
0.17
0.00
0.00
0.3
.17
0.00
0.00
0.17
0.7
0.00
0.00
0.08

Feb

0.00
.17
0.00
o.17
0.3
0.00
0.67
0.8
.3

0.7

0.83

Mar

0.00
0.00
0.00
0.00
0.00
0.00
0.3}
0.00
0.00
0.00
0.00
0.00
.07

May

0.00
0.3
0.00
0.00
0.00
0.00
0.3
0.00
0.3
0.00
9.00
0.00
0.08

Jun
0.00
2.00

Jul
0.00
5.30
0.00
0.3
0.5
0.5
6.00
a7
6.3
¢.n
0.67
0.3
2.06

Aug
0.00
.30
0.00
0.00
0.5
.00
22.¢7
1.3
3.00
1.67
0.00
3.0
6.07

Sep
0.0
.17
0.17
0.00
3.7

1.1
3.,
1.00
3.00
0.67
0.3
.00
35.23

Total
0.0l
.82
0.06
0.3
1.70
1.09
.9
1.67
3.0
0.81
g.13
2.9
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Teble 376. Mean number of Piglish /3 min. tow for trawl survey of north Biscayne Bay. 1982-198),
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Table 38a. Mesn number of Gray snapper /3 min. tow for trawl survey of south Biscayne Bay. 1982-198).
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