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PREFACE 

This document is part of a University of Central Florida contract report, "A 

Continuation of Base-Line Studies for Environmentally Monitoriny Space 

Transportation Systems at John F. Kennedy Space Center. II 

The entire report consists of four volumes and an executive summary, all 

identified as KSC TR ~1-2; NASA CR 163122: 

Volume I: Terrestrial Coniliunity AnalysiS 

Volume II: Chemical Studies of Rainfall and Soil Analysis 

VolUloe III: Part I--Ichthyological Studies, Ichthyological Survey of Lagoonal 

Waters; Part II--Ichthyoloyical Studies, Sail fin Molly 

Re~roduction Study 

Volume IV: Part I--Threatened and Endangered Species of the Kennedy Space 

Center: Marine Turtle Studies; Part Il--Threatened and Endangered 

Species of the Kennedy Space Center: Threatened and Endanyered 

Uirds and Other Threatened and Endangered Forms 

Executive Summary 
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OBJECTIVES 

The general objectives of this contract were as follows: 
I 

(1) to characterize and quanitfy selected components of the environment; 

(2) to select from among the components studies those which would be 
appropriate for the detection and assessment of possible perturba­
tions induced by future NASA operations; 

(3) to develop baseline data sufficient to define normal variation (i.e., 
changes not associated with NASA activities) in those selected 
environmental components; and 

(4) to determine the kinds and amounts of measurements required to detect 
and document environmental perturbations that might be caused by 
future NASA activities. 

In order to accomplish these broad objectives, specific projects were devel­
oped to collect baseline data. The ojectives of the ichthyological projects 
were as follows: 

(1) to determine the fish species present in the Indian River lagoon 
system around Merritt Island; 

(2) to document and describe spatial and temporal variation in fish abun­
dance and diversity at several permanent study sites in the lagoon; 

(3) to characterize the commercial fishery for striped mullet and spotted 
seatrout in lagoonal waters; and 

(4) to describe reproductive patterns in the sailfin molly and evaluate 
the use of reproductive performance as an indicator for monitoring 
disturbances in the aquatic environment. 

vii 



ICHTHYOLOGICAL INVENTORY 

Introduction 

The expansive systan of lagoons along the east coast of Florida has 
received relatively little attention from ichthyologists. Goode (1879) 
listed several species from the Indian River system, but his locality 
data v/ere impreci see Evermann and Bean (1897) summar; zed what ~'1as known 
about the fish fauna of the Indian River systan at the time and listed 
106 species from the lagoon system and adjacent fresh waters. In many 
cases, their local ity data were vague, and many of their specimens were 
obtained from fish markets. In general, the emphasis of their report was 
on commercial species. It was not unitl the 1960's that additional 
reports on Indi an Ri ver fi shes were publ i shed. The surveys of both 
Springer (1960) and Gunter and Hall (1963) were conducted in the st. 
Lucie Inlet area, at the southern end of the lagoon system. Anderson and 
Gehringer (1965) listed some species, primarily of sport or commerical 
interest, from the lagoon system; but their reports did not include spe­
cific locality data. During this same time period, some studies of 
limited taxonomic scope or concerning only selected species were pub­
lished (e.g., Tabb, 1960, 1961; Harrington and Harrington, 1961; 
Dahlberg, 1970; Daly, 1970; Relyea, 1975), but very little new informa­
tion was added concerning the overall fish fauna. 

The most recent comprehens i ve report on the fi shes inhabit i ng the 
lagoon area is by Gilmore (1977). He listed 381 species of freshwater 
and marine fisheries known from the Indian River lagoon systan and con­
necting impoundments, tributaries, and ocean inlets. This list was based 
on literature compilations, unpublished records from collections and 
museums, and on more than 1,000 collections made by Harbor Branch Founda­
tion personnel between 1971 and 1975 in the lagoon systan and adjacent 
ocean waters. However, Gilmore's report shows that the vast majority of 
his lagoon collection sites were in the southern portion of the systsn. 
Only eight sample stations were within the study area defined in this 
report. Furthermore, Gilmore categorized species by ecological groups, 
and did not provida information on geographic distribution within the 220 
kilometer-long lagoon system. Thus, Gilmore's report contains little 
infonnation about lagoonal fish species in the Merritt Island-Kennedy 
Space Center (KSC) area, and no precise data can be abstracted. 

Our own ichthyofaunal studies have been concentrated in the northern 
sections of the lagoon system in the vicinity of Herritt Island and Cape 
Canaveral (I3revard County). Tlli s report and the report by Snel son (1976) 
constitute the first comprehensive survey of the fresh and brackish-water 
fishes of the area. 
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Methods and Materials 
Study Area 

The Indian River lagoon system, on the central east coast of Florida, 
extends from Ponce de Leon Inlet, near New Smyrna Beach, south to the St. 
Lucie Inlet near Stuart, a distance of about 220 kilometers (km). In the 
vicinity of Kennedy Space Center, the lagoonal systeTI is composed of 
three interconnected bodies of water: Mosquito Lagoon, Indian River, and 
Banana River. The geographical relationship between these bodies of 
water is shown in Figure 1. The study area, as defined in the contract 
proposal, consisted of the waters of Mosquito Lagoon, Indian River, and 
Banana River, between latitude 28° 25 1 N on the south (vicinity of Port 
Canaveral, Highway 528 Causeway, and the Barge Canal) and latitude 28° 
45 1 N on the north (vicinity of Ilaulover Canal). In real ity, the 
northern boundary of this investigation has extended to the northern 
limit of Mosquito Lagoon near the town Oak Hill. 

The study area was arbitrarily divided into seven broad geographic 
areas as shown in Figure 2 and defined as follows: Area 1, Mosquito 
Lagoon, north of Haulover Canal; Area 2, Mos.quito Lagoon, south of Haul­
over Canal; Area 3, Indian River north basin (north of Titusville Cause­
way); Area 4, Indian River middle basin (bet~~een Titusville Causeway and 
NASA Causeway-So R. 405); Area 5, Indian River south basin (between NASA 
Causeway and Bennett Memorial Causeway-So R. 528); Area 6, Banana River 
south basin {between Bennett Causeway and NASA Causeway}; Area 7, Banana 
River north basin (north of NASA Causeway). When reference is made to 
stations, I am referring to the seven permanent trawl monitoring stations 
(see elsewhere in this report) as follows: Station 1, in area 1 (north 
Mosquito Lagoon), latitude (lat.) 28° 471 00" N, longitude (long) 80° 46 1 
30" W, northeast of marker #31 ca. 100 meters (m); Station 2, in area 2 
(south Mosquito Lagoon), lat. 28° 421 30" N, long. 80° 42' 30" W, west­
northwest of Turtle Pen Point; Station 3, in area 3 (Indian River north 
basin), lat. 28° 43 1 30" N, long. 80° 46 1 00" .W, between the western ter­
minus of Haulover Canal and marker #3; Station 4, in area 3 (Indian River 
north basin), lat. 28° 39 1 00" N, long. 80° 48' 00" W, immediately north 
of railroad. causeway; Station 5, in area 5 (Indian River south basin), 
lat. 28° 25 1 00" N, long. 80° 44 1 30" W, between markers #66 and 67; 
Station 6, in area 6 (Banana River south basin), lat. 28° 241 30" N, 
long. 80° 38 1 30" W, in triangle between markers #5,13, and 15; Station 
7, in area 7 (Banana River north basin), lat. 28° 32 1 00" N, long. 80° 
36 1 30" W, between markers #39 and 42. 

The lagoons are separated from the Atlantic Ocean by narrow barrier 
beaches in the north and south and by the more extensive Cape Canaveral 
and Merritt Island land masses in the north-central region. Ocean 
connections consist of four small, geologically ephemeral inlets; from 
north to south they are Ponce de Leon Inlet, Sebastian Inlet, Fort Pierce 
Inlet, and St. Lucie Inlet. In addition, there is an active navigational 
lock system between Port Canaveral and the Banana River. The lagoons 
vary in width from about 1-2 km in the central and southern sections to 
over 8 km in the area of Titusville. Average depth is near 1.5 m, and 
depths greater than 3-4 m are primarily restricted to dredged basins and 
the dredged channel of the Intracoastal Waterway. The name "river" 
applied to two of the three major water bodies is a misnomer since 
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Figure 2. Map of the northern portion of the Indian River lagoon system, 
showing the seven geographic subdivisions employed in this study. 
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there is no consistent flow pattern or gradient. Water movements are 
primarily wind-driven; and except near ocean inlets, lunartides are not 
significant (Chew, 1956; Schneider, et al., 1974; Gilmore, 1977). The 
waters are mesohal ine, but sal inity varies considerably \'Jith rainfall, 
evaporation, and proximity to runoff sources and ocean inlets. In the 
northern portion of the lagoon system, there are noteworthy salinity 
differences among the three bodies of water. Over the period of our 
study, average salinity was 32.5 ppt in Mosquito Lagoon, 29.6 ppt in 
Indian River, and 26.7 ppt in Banana River. Mosquito Lagoon often was 
hypersaline in the dry season (spring), and values as high as 42 ppt were 
recorded. Other salinity data are given by Grizzle (1974), Gilmore 
(1977) and elsewhere in this report. Turbidity in the lagoons is usually 
low (less than 10 NTU), reflecting the minimal influence of iireshwater 
runoff. Turnbull Creek, at the northern extreme of Indian River, and 
Banana Creek, southwest of Titusville, supply limited runoff. Most of 
the remaining runoff sources around KSC and Merritt island have been 
diked to control the breeding of salt marsh mosquitoes. 

The lagoon system has been considerably modified by man's activities. 
Mosquito Lagoon and northern Indian River have been interconnected by the 
man-made Haulover Canal. The tenuous, marshy interconnection between 
southern Mosquito Lagoon and northern Banana River has been severed by 
construction activities at KSC. Indian and Banana Rivers are intercon­
nected by way of the man-made Barge Canal. The Port Canaveral naviga­
tional locks permit boat passage from Banana River into the ocean and 
vice versa, but little water exchange takes place between the ocean and 
lagoon through the locks. 

Man's most dramatic influence on the lagoon system has been the con­
struction of causeways. Causeways, constructed in lieu of complete 
bridges, essentially have cut the Indian and Banana Rivers into a series 
of semi-isolated basins. The Mosquito Lagoon is not traversed by a 
causeV/ay. The positions of causeways in the study region are shown in 
Fi gure 2. Those with in the st udy area are, from north to south, (1) 
Florida East Coast Railway across the Indian River, (2) Titusville Cause­
way across the Indian River, (3) NASA (Orsino) Causeway across both the 
Indian and Banana Rivers, and (4) the S. R. 528 (Bennett) Causeway across 
the Indian and Banana Rivers. 

Within the study region, substantial urban development on the lagoon­
al shores occurs only in the Titusville area, on the western shore of 
Indian River. Two fossil fuel power plants, located on the western shore 
of Indian River south of Titusville, provide heated effluents to the sys­
tem. Much of the area, especially surrounding Merritt Island, has been 
diked for mosquito control. The undeveloped portions of Kennedy Space 
Center and the bulk of northern Merritt island are included within the 
Merritt Island National Wildlife Refuge. The barrier beach northeast of 
Kennedy Space Center is designated as the Canaveral National Seashore. 
The Intracoastal Waterway extends through Indian River, Haulover Canal, 
and northern Mosquito Lagoon and is dredged to a depth of 3.7 meters. 
Spoil is deposited along the margins of the Intracoastal Waterway, form­
ing distinctive islands. 

5 



Most of the lagoon system is dominated by shallow areas (liflats ll
) 

supporting dense growths of rooted sea grasses, primarily Cymodocea 
filiformis (= Syringodium filforme, manatee grass) and Halodule 
beaudettei (=Halodul e wrightii, shoal grass). The 1 agoonsare bordered 
by mangroves, primarily Laguncularia racemosa and Avicennia germinans in 
the north. Most of the Spartina marshes native to the northern part of 
the lagoon system have been destroyed by urbanization or mosquito control 
impoundments~ The 1 agoonal trophic system seems to be based on a detri­
tal food chain (Clark, 1975). A more extensive description of the Indian 
River lagoon system is given by Gilmore (1977). 

Sampling Procedures 
Fish samples were taken year-round throughout the study area by the 

following methods: seines, trawls, gill nets, dip nets, cast nets, 
spears, gigs, and hook-and-line. Sight records from both surface and 
underwater (SCUBA) observations and specimens preserved and/or identified 
from fish kills were recorded. In addition, many fishes impinged on the 
cooling-water intake screens of the two power plants on the Indian River 
have been documented and recorded. FJnally, literature reports, museum 
spec imens, and consultations with other ichthyol ogi sts, sports fi shermen, 
and commerci al fi shermen have been used, when appropri ate, to suppl ement 
the data base of this investigation. 

In general, all fishes collected were preserved in the field in 10% 
formalin and returned to the laboratory for sorting, identification, 
counting, staging, and storage. When large numbers of a single species 
were caught, a sample was preserved and the remainder released. Unusu­
ally large specimens, especially elasmobranchs and large sciaenids, were 
either processed and rel eased in the fi el d or frozen and processed at a 
later date. A photographic record was maintained of most large specimens 
not preserved. Collection information and data were processed using a 
computer storage-retri eval-analysi s system described el sewhere (Snel son, 
1977a). Species identifications were made by use of the appropriate 
primary scientific literature and the fish reference collections at 
University of Central Florida and Florida State Museum. When appro­
priate, questionable specimens were sent to various authorities for con­
firmation of identification. The scientific and common nomenclature 
employed follows Bailey, et ale (1970), although in several cases more 
recent literature suggests alternate nomenclature is correct. Appropri­
ate references are given in these cases. 

Results 

Co 11 ect ions 
A total of 1,455 collections was made between August, 1976 and March, 

1979. Over 176,000 fish specimens were handled. Collections were dis­
tributed among the seven geographic study areas as follows: Area 1 (198 
collections), Area 2 (368), Area 3 (311), Area 4 (79), Area 5 (155), Area 
6 (140), Area 7 (177), and areas unknown or outside one of the seven 
defined study areas (3 collections). Samples were distributed as fol­
lows according to the type of collecting gear employed: seine (76 col­
lections), trawl (864), gill net (415), hook and line (2), dip net (17), 
impingement (34), sight records (6), cast net (2), gig or spear (26), 
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fish kill (6), and miscellaneous (7). Samples were taken in fourteen· 
arbitrarily recognized type of habitats distributed throughout the study 
area 'as follows: mosquito control impoundment or canal (l3 coll ections), 
fringing marsh or runoff creek (16), man-made canal (4), "reef" (3), 
sandy shore zone (19), grassy shore zone (10), mangrove shore zone (6), 
structured shore zone (7), dredged shore canal (15), open 1 agoon over 
deep water (386), open lagoon over continuous grass beds (22), open 
lagoon over discontinuous grass beds (106), open lagoon in dredged chan­
nel or hole (585), around spoil islands (16), and habitat unknown (247). 
In most cases, collections included under "habitat unknown" were made in 
open lagoon waters under circumstances that made it difficult to accu­
rately categorize the habitat. 

In the overall field sampling program, there was a general bias in 
the collecting effort toward deeper parts of the open lagoon waters. 
This corresponds to a bias in the types of collecting gear utilized, with 
greatest effort devoted to trawls and gill nets. The field sampling pro­
gram also was heavily biased toward day-time collections. Finally, it is 
important to note that no ichthyocides or narcoti zi ng drugs were employed 
in this faunal survey, in contrast to most similar studies. 

The locations of all sampling stations are shownin Figure 3. Small 
dots represent sites of single samples, and large dots represent sites of 
multiple or repetitive samples, occasionally numbering as many as 15 to 
20. As noted above, collecting effort was most intense in geographic 
areas 2 (southern Mosquito Lagoon) and 3 (northern Indian River basin) 
and was least in area 4 (middle Indian River basin). 

The scientific and common names of fishes employed throughout this 
report are cross-referenced in Table 1. 
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Figure 3. The locations of fish sampling sites for the inventory of fish 
species in the northern portion of the Indian River lagoon system, 
Florida. Small dots represent sites of single collections; large dots 
re~resent the sites of multiple collections. 
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Table 1 

List of fish species collected or known to 
inhabit the lagoon waters in the vicinity of 
Merri tt Isl and and Kennedy Space Center. An 
asterisk indicates a species known from the 
study region or immediately adjacent lagoon 
waters from previous collections or museum 
records, but not collected in the current 
study between July, 1976 and March, 1979. 

Family - Species 

Carcharhinidae 
Carcharhinus leucas (bull shark) 
Carcharhinus mi1berti (sandbar shark) 
Negaprion brevirostris (lemon shark) 

Sphyrnidae 
Sphyrna lewini (scalloped hammerhead) 

Dasyatidae 
Dasyatis americana (southern stingray) 
Dasyatis sabina (Atlantic stingray) 
Dasyatis ~ (bluntnose stingray) 
Gymnura micrura (smooth butterfly ray) 

Myliobatidae 
Aetobatus narinari (spotted eagle ray) 
Rhinoptera bonasus (cownose ray) 

Elopidae 
~ saurus (ladyfish) 
Megal-ops atlantica (tarpon) 
Albula vulpes (bonefish) 

Angui 11 idae 
Anguilla rostrata (American eel) 

Ophichthidae 
Myrophis punctatus (speckled worm eel) 
Ophichthus gomesi (shrimp eel) 

Clupeidae 
Brevoortia smithi (yellowfin menhaden) 
~revoortia t rannus (Atlantic menhaden) 
Dorosoma cepe lanum (gizzard shad) 
HarenRula pensacolae (scaled sardine) 
Opi st lOnerna 091 inurn (Atl ant ic thread 

herri ng) 

9 

No. of 
Collections 

60 
1 

10 

1 

6 
136 

·384 
5 

9 
20 

42 
4 
2 

7 

1 
4 

42 
31 
* 

46 
22 

I~O. of 
Specimens 

130 
1 

10 

8 

8 
489 

2,378 
5 

9 
37 

388 
6 
2 

9 

9 
7 

151 
62 

305 
112 



Family - Speci es 

Engraulidae 

Table 1 (Continued) 

Anchoa hepsetus (striped anchovy) 
Anchoa mitchilli (bay anchovy) 
Anchoa nasuta (longnose anchovy) 
Anchoa cubana (Cuban anchovy) 

Synodontidae 
Synodus foetens (inshore lizardfish) 

Ari idae 
Arius felis (sea catfish) 
Bagre marinus (gaff topsail catfish) 

Batrachoididae 
Opsanus tau (oyster toadfish) 

Gobiesocidae 
Gobiesox strumosus (skilletfish) 

Exocoetidae 
Hyporhamphus unifasciatus (halfbeak) 

Belonidae 
Strongylura marina (Atlantic needlefish) 
Strongylura notata (redfin needlefish) 
Strongylura timucu (timucu) 

Cyprinodontidae 

No. of 
Co 11 ect ions 

83 
655 

1 
5 

7 

196 
56 

38 

11 

8 

11 
25 
1 

Cyprinodon variegatus (sheepshead minnow) 46 
Floridichthys carpio (goldspotted 50 

k i 11 i fi sh) 
Fundulus confluentus (marsh killifish) 6 
Fundulus grandis (gulf killifish) 34 
Fundulus seminolis (Seminole killifish) * 
Fundulus similis (longnose killifish) 11 
Lucania parva (rainwater killifish) 82 

Poeciliidae 
Gambusia affinis (mosquito fish) 26 
Poecilia latipinna (sail fin molly) 40 

Atherinidae 
Membras martinica (rough silverside) 2 
Menidia beryllina (tidewater silverside) 3 
Menidia peninsulae (tidewater silverside) 69 

10 

No. of 
Specimens 

733 
141,265 

1 
10 

10 

629 
94 

50 

11 

91 

17 
300 

1 

559 
899 

20 
157 

58 
1,312 

413 
938 

12 
4 

2,053 



Table 1 (Continued) 

No. of 
Family - Species Collections 

, 

Syngnathidae 
Hippocampus erectus (lined seahorse) 24 
Hippocampus zosterae (dwarf seahorse) 21 
Syngnathus louisianae (chain pipefish) 74 
Syngnathus scovelli (gulf pipefish) 264 

Centropomidae 
Centropomus undecimalis (snook) 6 

Serranidae 
Centropristis philadelphica (rock sea 2 

bass) 
Mycteroperca microlepis (gag) 1 

Centrarchidae 
Lepomis macrochirus (bluegill) 1 

Pomatomidae 
Pomatomus saltatrix (bluefish) 11 

Echeneidae 
Echeneis naucrates (sharksucker) 2 

Carangidae 
Caranx crysos (blue runner) 1 
Caranx hippos (crevalle jack) 14 
Caranx latus (horse-eye jack) 3 
Chloroscombrus chr surus (Atlantic bumper) 3 
Oligoplites saurus eatherjacket) 26 
Selene vomer (lookdown) 2 
Trachinotus carolinus (Florida pompano) 3 
Trachinotus falcatus (permit) 2 
Vomer setapinnis (Atlantic moonfish) 2 

Lutjanidae 
Lutjanus griseus (gray snapper) 11 

Lobotidae 
Lobotes surinamensis (tripletail) * 

Gerreidae 
Diapterus olisthostomus (Irish pompano) 101 
Diaeterus plumieri (striped mojarra) 2 
Euclnostomus argenteus (spotfin mojarra) 58 
Eucinostomus gula (silver jenny) 62 

Pomadasyidae 
Orthopristis chrysoptera (pigfish) 32 

11 

No. of 
Specimens 

29 
42 
98 

1,510 

16 

2 

1 

1 

14 

2 

1 
42 

3. 
4 

135 
4 
6 

61 
2 

29 

993 
11 

705 
214 

47 



Table 1 (Continued) 

Family - Speci es 
No. of 

Co 11 ect ions 

Sci aenidae 
Bairdiella chrysura (silver perch) 
Gynoscion nebulosus (~potted seatrout) 
Cynoscion regalis (weakfish) 
Leiostomus xanthurus (spot) 
Menticirrhus americanus (southern 

kingfish) 
Micropogon undulatus (Atlantic croaker) 
Pogonias cromis (black drum) 
Sciaenops ocel1ata (red drum) 

Ephippidae 
Chaetodipterus faber (Atlantic spadefish) 

Mugilidae 
~ug~~ cephalus (striped mullet) 

Ugl curema (white mullet) 

Sphyraenidae 
Sphraena barracuda (great barracuda) 
Sphraena borealis (northern sennet) 

Uranoscopidae 
Astroscuopus y-graecum (southern 

stargazer) 
Blenniidae 

Chasmodes saburrae (Florida blenny) 
Hypleurochilus geminatus (crested blenny) 

El eotridae 
Dormitator maculatus (fat sleeper) 

Gobiidae 
BathY~ObiUS soporator (frillfin goby) 
Evort odus lyricus (lyre goby) 
Gobionel1us boleosoma (darter goby) 
Gobione'lus hastatus (sharptail goby) 
Gobionellus smara dus (emerald goby) 
Gobiosoma bosci naked goby) 
Gobiosoma robustum (code goby) 
Microgobius gulosus (clown goby) 
Microgobius thalassinus (green goby) 

Trichiuridae 
Trichiurus lepturus (Atlantic cutlassfish) 

12' 

33 
267 

453 
113 
40 

180 
106 

126 
63 
49 

10 

45 
17 

2 
1 

2 

46 
1 

2 

2 
2 
2 

12 
2 
3 

258 
36 
20 

1 

No. of 
Specimens 

113 
1,969 

6,649 
243 

64 
1,158 

215 

443 
373 

75 

17 

825 
263 

2 
1 

2 

152 
1 

4 

7 
29 
23 
18 

2 
14 

2,867 
227 

28 

1 



Table 1 (Continued) 

No. of 
Family - Species Collections 

Scombridae 
Scomberomorus maculatus (Spanish 2 

mackerel) 

Scorpaenidae 
Scorpaena brasiliensis (barbfish) 2 

Trigl;dae 
Prionotus scitulus (leopard searobin) 7 
Prionotus tribulus (bighead searobin) 12 

Bothidae 
Citharichthys spilopterus (bay whiff) 6 
Paralichthys albigutta (gulf flounder) 18 
Paralichthys lethostigma (southern 3 

flounder) 

Soleidae 
Achirus lineatus (lined sole) 82 
Trinectes maculatus (hogchoker) 2 

Cynoglossidae 
Symphurus plagiusa (blackcheek tonguefish) 8 

Balistidae 
Aluterus schoepfi (orange filefish) 2 
Monacanthus hispidus (planehead filefish) 7 

Tetraodontidae 
Sphoeroides nephelus (southern puffer) 95 
Sphoeroides spengleri (bandtail puffer) 4 
Sphoeroides testudineus (checkered puffer) 1 

Diodontidae 
Chilomrcterus schoepfi (striped burrfish) 113 

Annotated List of Fish Species 
Carcharhinidae 

1. Carcharhinus leucas (bull shark) 

No. of 
Specimens 

3 

2 

7 
59 

13 
26 
4 

138 
5 

9 

2 
9 

130 
4 
1 

200 

This is the most abundant shark species in the Indian River 
system. We collected 141 individuals from throughout the 
study region. Most bull sharks were taken in Mosquito Lagoon 
and Indian River. Only three specimens were taken in Banana 
River. Most captures were made between March and September, 
although this species is known to congregrate near the warm­
water discharge of the power plants on the Indian River in 
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wi nter months. Several indi vidual s were kill ed by hypother­
mal conditions in January, 1977 (Snelson and Bradley" 1978; 
Gilmore, Bullock, and Berry, 1978). 

All spec i mens that we exami ned were young or immature 
individuals with the exception of one large pregnant female 
249 centimeters in total length taken in May~ 1976. For 
immature specimens, total length (TL) ranged from 73 to 202 
centimeters (cm), and weight from 3.0 to 75.0 kilograms (kg). 
Stomach contents i ncl uded shrimp, crabs, and assorted fi stJ 
remains. The following genera of fishes were positively 
identified among the stomach contents: Arius, Bagrfi' 
Brevoortia, Cynoscion, Dasyatis, Lagodon, Mugil, Op icthus, 
and Opsanus. 

Bigelow and Schroeder (1948) suggest that the length at 
birth is around 650 to 700 millimeters (mm). One small 
spec imen taken in Jul y (73.0 cm TL) may have been recently 
born. The embryos from the one pregnant female examined 
ranged from 60.8 to 70.6 cm and 1~84 to 2.82 kg. These data 
suggest that young are born from late May through July. 
Lagoonal waters may be utilized by this species as a pupping 
ground and nursery area. 

2. Carcharhi nus mil berti (sandbar shark) 
Only one specimen, a juvenile male (73.2 cm TL) was taken 
during this study area. This shark was captured in April, 
1977 in Mosquito Lagoon. 

3. Negaprion brevirostris (lemon shark) 
Ten specimens were captured, all during summer months. One 
was taken in August, 1976, four in June, 1977, four in June, 
1978, and one in August, 1978. Body length ranged from 158 
to 258 cm TL and weight from 27.4 to 125.4 kg. Stomach 
contents included Chil0mYcterus schoepfi, Anguilla rostrata, 
~U9~1 sp., Dasyatis sp., portunid crabs, and unidentified 
is remains. Our observations agree with Dodrill (1977), 

who suggests that lemon sharks inhabit lagoon waters only 
during the summer months. 

Sphyrnidae 

4. Sphyrna lewi ni (scall oped hammerhead) 
This species is uncommon in the lagoonal system and only 
eight small specimens \'1ere taken, ranging from 47.9 to 69.5 
cm TL. The smallest freeliving individuals reported by 
various investigators are 40 to 45 cm TL (Bigelow and 
Schroeder, 1948), 43.2 cm TL (Sadowsky, 1965), 38.5 cm TL 
(Clarke, 1971), and 38.2 cm TL (Dodrill, 1977). Thus it 
appears that all of our specimens were newborn or very young. 
We suggest that pregnant ad ul t females gi ve bi rth to thei r 
"pups" in near- shore waters, and the young ut il i ze Mosquito 
Lagoon as a nursery area for a short period of time. 
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Dasyatidae 

5. Dasyatis americana (southern stingray) 
Southern stingrays were taken in turtle nets in June, July, 
and September only in areas 1 (Mosquito Lagoon) and 4 (Indian 
River). Disk widths (DW) ranged from 54.9 to 79.5 cm and 
weights ranged from 5.95 to 20.2 kg. Stomach contents 
included Opsanus sp., Chasmodes saburrae, and crab and shrimp 
parts. Bigelow and Schroeder (1953) reported shrimp, 
stomatopods, c1 ams, and fishes from the stomach of this 
species. Unlike Q. sabina and Q. ~, this species does not 
appear to remain within the study area throughout its life 
cycle. We are unable to account for the peculiar geographic 
distribution of the species in the study area. 

6. Dasyatis sabina (Atlantic stingray) 
Atlantic stingrays are abundant on shallow mud and sand flats 
during warmer months. Trawling in channels produced these 
rays most frequently from October through February, although 
three specimens were taken in deep-water habitats in the 
month of August (2 in 1977, and 1 in 1978). Young are born 
in July and August at a disk width of approximately 10-12 cm, 
with 1 to 4 young carried by pregnant females. Stomach 
contents consist primarily of polychaetes and crustaceans. 
Bigelow and Schroeder (1953) reported migration to deeper 
water occurred in North and South Carolina and Texas as water 
temperatures fell below 16°C. This species appears to remain 
within the lagoon systan throughout its life cycle. Schwartz 
and Dahlberg (1978) recently have reviewed the biology of 
this species in waters of North Carolina and Georgia. 

7. Dasyatis sayi (bluntnose stingray) 
Bluntnose stingrays were relatively abundant throughout the 
study area, with 1 argestcatches occurring from February 
through May. This ray was especially abundant in Mosquito 
Lagoon, where a total of 2,421 specimens was taken. Like D. 
sabina, D. sayi remains within the lagoon system throughouf 
its life-cy~ The species feeds primarily on polychaetes 
and occasional crustaceans, mollusks, and fish. Adults reach 
sexual maturity at 39-40 em disk'width (in males) and 50 em 
disk width (in females). Parturition occurs in May and June. 

8. Gymnura micrura (smooth butterfly ray) 
Only five specimens of this species were taken. Captures 
were made in January, April, July, October, and November only 
in Mosquito Lagoon (4) and Indian River (1). Disk widths 
ranged from 31. 1 to 74.8 cm and wei ghts from 0.7 to 5.0 
kilograms. Although this species is rare, it probably is a 
year-round inhabitant of the lagoon system. 
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Myliobatidae 

9. Aetobatus nari nari (spotted eagl e ray) 
Eight spotted eagle rays have been recorded from Indian River 
and Mosquito Lagoon, ranging from 3.4 to 100 kg in weight. 
The largest individual examined had a disk width of 177.2 
cm. These rays were taken in the months of June, September, 
November, and December. The capture times and specimen si zes 
observed suggest that at least a small population may com­
plete its life cycle in the lagoons. 

10. Rhinoptera bonasus (cownose ray) 
Thirty-seven specimens were collected in Mosquito Lagoon, all 
between the months of August and November. Thirty-three 
specimens were taken between September 11 and 
November 12, 1978. All these specimens were small (about 
45-55 cm OW). Overall, the largest specimen taken was a 
male, 88.0 cm DW,weighing 11.0 kg. Our experience indicates 
that this species is not a permanent resident in the lagoon; 
and schools, including mainly juveniles, move into lagoon 
waters only sporadically. The only identifiable remains in 
the stomachs examined were shell fragments. 

El opidae 

11. 

12. 

ElaPf saurus (ladyfish) 
La y ish occur within the lagoon system throughout the year 
and have been taken in every month except November and 
December. The leptocephalus larvae of this species have been 
taken by trawling in February, April, July, August, and 
December at trawl stations 1, 2, 4, 5, and 6. Hildebrand 
(1963) indicated that ladyfish migrate to sea during winter 
and early spring to spawn. The extended period of time 
between our catches of leptocephal ii may indicate a prolonged 
spawning period in Florida or a delayed metamorphosis in the 
absence of suitable habitat. Young individuals entered seine 
samples in May. This species was prevalent in the cold­
induced mortality of 1977, primarily in impounded waters 
(Snel son and Bradl ey, 1978). Eo saurus usually travel s in 
schools, feeds primarily on fiSh and shrimp, and is attrac­
tive to sport anglers because of its energetic fight when 
hooked. 

Megalops atlantica (tarpon) 
Tarpon apparently occur in the lagoonal and impounded waters 
around Merritt Island throughout the year. Our sampling 
methods are inadequate to efficiently determine the relative 
abundance of this species. Leptocephalus larvae have been 
taken by trawling in August and October at trawl stations 1 
and 6 respectively. Juvenile and adult speCimens were 
present in the cold kill of January, 1977 (Snelson and 
Bradley, 1978). Specimens in the 10-18 kg size class often 
concentrate around the warm-water discharge of the two Indian 
River power plants in cooler months. 
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13. Albula vulpes (bonefish) 
One recently transformed specimen was taken by seine in May, 
1977 near station 6. The only other specimen we have seen' 
during this study was collected from a power plant intake 
screen on the Indian River, January, 1977 (157 mm Standard 
Length (SL). This species rarely occurs in the study area, 
although it appears to be more common further south in the 
1 agoon syst em (Gil more, Bull ock, and Berry, 1978). 

Anguillidae 

14. Anguilla rostrata (American eel) 
.Our knowledge of this and other eels is very limited. Eels 
are active primarily at night. During dayl ight they burrow 
in areas not readily sampled with standard gear. This 
species is known from our study area on the basis of a series 
of specimens taken from impingement samples on the intake 
screens at the Indian River power plants during December, 
1978 and January, 1979. In addition, we have examined a 
single specimen from Haulover Canal. 

Ophichthidae 

15. Myrophis punctatus (speckled worm eel) 
This secretive species probably is fairly common in the study 
area, but did not enter our routine samples because the gear 
used was inappropriate. We have two specimens from the nor­
thern end of Mosquito Lagoon that were dipnetted from the 
surface at night by shrimp fishermen. An additional nine 
individuals were collected on the intake screen of a power 
plant on the Indian River, on the night of 31 October, 1978. 

16. Ophichthus gomesi (shrimp eel) 
Shrimp eels, like worm eels, effectively evade standard col­
lecting gear and, therefore, we cannot comment on the rela­
tive abundance of this species within lagoonal waters. We 
have examined specimens caught by fishermen in Mosquito 
Lagoon, and several from power plant intake screens on the 
Indian River. 

Clupeidae 

17. Brevoort i a smithi (yell owfi n menhaden) 
Thi s speci es is abundant throughout the study area. Young 
specimens have been taken by trawling in April and June. 
Adults were most often caught with gi 11 nets, although they 
occasionally entered trawl and seine catches. Dahlberg 
(1970) documented hybridization between this species and B. 
tyrannus and presented evidence for genetic introgression­
occurring in Indian River. 
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18. Brevoortia tyrannus (Atlantic menhaden) 
B. tyrannus appears to be significantly less abundant than B. 
smithi withi n the study area. Young fi sh have been taken in 
trawls during February and April. The hybrids between B. 
smithi a~d B. tyrannus which we have recognized were grouped 
with the species which they most closely resemblep, to keep 
computer data analysis as simple as possible. While hybrids 
usually are identifiable, the degree of character introgres­
sion results in variable gradations from one species to the 
other. 

19. Dorosoma cepeaianum (gizzard shaq) 
This species is known in the study area from specimens taken 
in fresh and brackish impounded waters on M~rritt Island. We 
did not collect it from open lagoonal waters, but do have a 
collection of three specimens taken in the Indian River just 
south of the st udy area. Th e spec i es is fo und at sa 1.i nit i es 
up to 37 ppt in some parts of its range (Simmons, 1957). 

20. Harengula pensacolae (scaled sardine) 
Scaled sardines have been taken at stations 1, 3, 4, 5, and 6 
duri ng all months except January-March. Young appeared in 
the trawl samples as early as April but primarily occurred in 
July through October. This species is common within the 
study area. It occurs in large school~, and probably is an 
important forage itan for many predatory birds and fishes. 

21. 

Whitehead (1973) has shown that the correct scientific 
name of this species should be Harengula jaguana~ 

O~isthonema oglinum (Atlantic thread herring) 
T is species is relatively uncommon within the study area. 
It has been taken at all trawl stations except 4 and 5. 
Larvae were taken in trawl samples in June, 1978 and young 
were collected in the months of June, July, and August. 
Although we have only a few records of this fish, this may be 
partl y due to gear bi as. Larger spec i rnents may swim fast 
enough to avoid the trawl but still not be large enough to 
enter the gill net samples. 

Engraul idae 

22. Anchoa cubana (Cuban anchovy) 
Very few Cuban anchovies have been taken, and only at sta­

.tions 4, 6, and 7 in June and August, 1978. Gilmore (1977) 
reported A. cubana as common in the Fort Pierce, Florida 
area. ThTs species may only occur sporadically north of Fort 
Pierce, or may occur less abundantly in this area owing to a 
lack of ocean inlets. This species is closely similar to A. 
mitchilli, and it could have occurredrarely'in 1977 samples, 
but have been confused with A. mitchilli. 
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23. Anchoa hepsetus (striped anchovy) 
Striped anchovies are relatively uncorr~on in the lagoonal 
waters, although localized concentrations occurred at sta­
tions 5 and 6 during August and October, 1977, and August, 
1978. We have taken ~. hepsetus at all trawl stations and 
during all months of trawl sampling. Larvae were taken dur­
i ng Apri 1 and August, 1977, and August, 1978. Spri nger and 
Woodburn (1960) reported ripe individuals from Tampa Bay dur­
ing March. 

24. Anchoa mitchi 11 i (bay anchovy) 
Bay anchovi es were the most abundant fi sh taken in 1 agoonal 
waters, with more than 141,000 specimens taken during the 
course of our study. They are abundant year-round, although 
the greatest numbers were taken from June to August. Larvae 
entered trawl collections in February through August with the 
majority occurring in the summer months. This species is a 
dominant fish in estuaries and brackish-water systems 
throughout the southeastern United States (Gunter, 1945; 
Perret, 1971; Swingle, 1971; Subrahmanyan and Drake, 1975; 
Cain and Dean, 1976). 

25. Anchoa nasuta (longnose anchovy) 
A single specimen of A. nasuta was captured in April, 1978 at 
station 1 (Mosquito Lagoon). The rarity of this species 
probably is due to our distance from ocean inlets, since 
Gilmore (1977) reported it as abundant in the Fort Pierce 
area. However, Hoese (1973) and Dahlberg (1975) did not 
report this species from Georgia, so the Merritt Island 
lagoonal area may approach the northern distributional 
1 imits. 

Synodont i dae 

26. Synodus foetens (inshore 1izardfish) 

Ari idae 

This species was encountered only occasionally. We have 
taken specimens from throughout the lagoonal system, but 
there was no clear seasonal pattern of capture. A small 
population probably is resident year-round in our area. 

27. Arius felis (sea catfish) 
Sea catfish are common to abundant in lagoonal waters 
throughout the year. It is encountered in all sections of 
th.: study region in deeper water. The results from the 
trawl ing program show that this is one of the ten most domi­
nant epibenthic fishes in our area. Young specimens were 
taken from June through December. Ward (1957) and others 
have shown that A. felis has unusually large eggs (about 14 
mm in diameter) that are orally brooded by the adult male for 
periods of 60 to 80 days. 
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28. Bagre marinus (gaff topsail catfish) 
Gaff topsail catfish were caught throughout the year. This 
species is common in catches from November through June and 
abundant from July through October. Young specimens entered 
trawl sampl es in July and August. It is found throughout the 
lagoon system but is slightly less abundant overall than the 
preceding species. 

Batrachoididae 

29. Opsanus tau (oyster toadfish) 
6yster toadfish were taken in small numbers throughout the 
year and at all trawl stations. They probably are more 
abundant than our data indicated, since our sampling methods 
necessarily avoided the structural relief with which O. tau 
customari ly is associ ated. It regul arly enters di scarded 
crab traps, cans, and similar types of cover. 

Gobiesocidae 

30. Gobiesox strumosus (skilletfish) 
This small clingfish usually is associated with structural 
bottom rel ief and fixed objects to which it attaches. Most 
spec imens were taken by hand, but two specimens were taken in 
the trawl at stations 3 and 4. Only 11 specimens were taken 
during our study, but the species probably is common through­
out the study area in appropriate habitats • 

. Exocoet i dae 

31. Hyporhamphus unifasciatus (halfbeak) 
Halfbeaks were taken in seines from the Indian River and 
Banana River in August and October, 1976. They were abundant 
at certain localities. We have a single museum record from 
Mosquito Lagoon. The species travels in large schools and is 
to be expected throughout the study area. 

Belonidae 

32. ~trongylura marina (Atlantic needlefish) 
Atlantic needlefish occasionally were taken by selnlng and 
cast netting throughout the study area. This species did not 
enter trawl catches and typically was found near shore during 
the day. Occasional needlefish sighted during night 
operations may have been this and/or other needlefish 
species. In our region S. marina is decidedly less abundant 
than S. notata. -

33. Strongylura notata (redfin needlefish) 
Redfin needlefish were common to abundant throughout the 
study area. They typically were found ,near shore and did not 
enter trawl catches. This was the only needlefish species to 
be affected during the cold kill in January, 1977 (Snelson 
and Bradley, 1978). This species travels in small aggrega­
tions, and feeds primarily on smaller fishes. 
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34. Strongylura timucu (timucu) 
We have identified only a single specimen as S. timucu, col­
lected in October, 1976 in southern Banana River. This spe­
cies is related closely to S. marina and the two species are 
difficult to distinguish, especially at small sizes 
(Collette, 1968). It is possible that some juveniles identi­
fied as S. marina are S. timucu. Nevertheless, the timucu 
appears to be rare in our area, where it reaches the northern 
limit of its distribution on the Florida east coast. 

Cyprinodontidae 

35. Cyprinodon variegatus (sheepshead minnow) 
Sheepshead minnows were common to abundant in shallow, pro­
tected impoundments, creeks, and marsh areas around the peri­
phery of the lagoonal basins. It has wide tolerance to a 
variety of temperature and salinity combinations, but is not 
encountered often in open portions of the lagoons. 

36. Floridichthys carpio (goldspotted killifish) 
This species was abundant throughout the study area. Although 
typically associated with near-shore habitats, it occasional­
ly entered trawl samples in areas with large amounts of drift 
algae. Ripe individuals were observed in June and July. 

This and the previous species (C. variefatus) have com­
plementary ecological distributions.- Most 0 ten, one species 
occurs in the absence of the other. When they are found 
together, one (or both) usually is in low abundance, indicat­
ing the unsuitability of the habitat. f. carpio is charac­
teristic of more open shore zones, where bottom materials are 
clean sand or shell fragments, and vegetation and silt are 
sparse. Such areas usually are exposed to wind-wave action. 
~. variegatus, in contrast, is characteristic of more pro­
tected shore-zone areas. Marshes, bays, ditches, and back­
waters are preferred. Such areas are more protected from 
~"ind-wave action, may be lower in sal inity, and usually have 
substantial silt and vegetation on the bottom. For example, 
~. vari egatus is abundant in the mosquito control impound­
ments on Merritt Island but F. carpio rarely is taken there 
(Snel son, 1976). -

37. Fundulus confluentus (marsh killifish) 
Marsh killifish were comnon in low salinity impoundments, 
ditches, and marshes fringing the lagoon system. Typically 
associated with near-shore habitats, this species did not 
enter trawl samples. The fish actively avoids seines by bur­
rowing, and most speciments were caught in minnow traps. 
Since traps were util ized primarily in the low sal inity 
areas, the abundance of F. confluentus in other areas may be 
underestimated. We observed egg survival and hatch after 
periods of stranding for 29 and 32 days. Harrington (1959) 
indicated that eggs of this species may survive stranding in 
moist vegetation or mud for up to three months. 
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38. Fundulus grandis (Gulf killifish) 
Gul f k i 11 i fi sh were common to abundant in open marshes and 
low salinity ditches and impoundments. Females with ripe 
eggs were taken from March to June. Typically found near 
shore, this species did not enter trawl samples~ 

39. 

40. 

41. 

Relyea (1975) reported Fundulus heteroclitus (mumrnichog) 
from 3.5 miles south of Edgewater in Mosquito Lagoon. He 
erroneously listed this as a record from Brevard County when, 
in fact, it apparently was taken in Volusia County. Despite 
fairly extensive sampling in suitable habitats, we have 
failed to collect F. heteroclitus, and conclude that Relyea's 
Volusia County record represents the southernmost record for 
F. heteroclitus. 

Fundulus seminolis (Seminole killifish) 
The Seminole killifish generally is uncommon in fresh and low 
salinity impoundments, ditches, and borrow ponds on Merritt 
Island. It apparently does not enter the lagoonal system 
regularly. We have a single record of a series taken in 
Gator Creek, a marsh-like tributary of the Indian River near 
Titusville. This species is more characteristic of fresh­
water lakes and rivers of mainland peninsular Florida~ It is 
used widely as a bait fish, and may have been introduced onto 
Merritt Island. 

Fundulus similis (longnose killifish) 
The longnose killifish appears to be uncommon within the 
study area. Localized concentrations were found in areas 3 
and 5. This species is more common near ocean inlets where 
tidal cycles occur. Conditions in enclosed, tideless lagoon­
al basins may be suboptimal for this fish. Reproductively 
ripe individuals were collected in April. According to 
Relyea (1975) this species ranges northward on the Florida 
coast approximately to Flagler County, where it is replaced 
by or intergrades with the closely-related I. majalis. 

Lucania parvj (rainwater killifish) 
Rainwater ki lifish were abundant in fringing impoundments, 
ditches, marsh areas, and other shore zones throughout the 
study region. It occasionally was taken in more open waters 
with trawls, particularly in low-salinity areas with large 
amounts of drift algae or rooted seagrasses. Among the regu­
lar trawl stations, this species was most frequently col­
lected at station 7. 

Poec i1 i i dae 

42. Gambusia affinis (mosquitofish) 
Mosquitofish were abundant throughout the study area in 
fringing impoundments, creeks, and marsh areas. Typically 
associated with near-shore habitats, mosquitofish did not 
enter trawl samples. 
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43. Poecilia latipinna (sailfin molly) 
Sailf;n mo"ies were common to abundant throughout the study 
area in marshes, creeks, and impoundments around the periph­
ery of the lagoon system. The species was taken occasionally 
in more unprotected lagoonal areas, especially around spoil 
islands in the northern portion of Banana River. 

Atherinidae 

44. Membras martinica (rough silverside) 
Rough silversides were uncommon in the study area. They were 
captured only twice (August, 1976 and April, 1977), both 
times in area 3. Only 12 total specimens were taken. Addi-
tional seining investigations, especially at night, may show 
this species to be more common than our records indicate. 
Atherinids seen at the surface at night in Haulover Canal 
probably are this species. 

45. Menidia peninsulae (tidewater silverside) 
Primarily on the basis of biochemical characters, Johnson 
(1975) recognized two closely-related species of tidewater 
silverside in Florida. M. beryllina was reported to be char­
acteristic of fresh and low salinity waters, primarily from 
inland habitats. The name M. peninsulae was resurrected and 
applied to coastal populations, primarily from brackish water 
habitats. The morphological characters used to distinguish 
these two forms are subtle and need additional study. We 
tentatively have identified most of our silversides from 
lagoonal waters as~. peninsulae. 

The tidewater silverside was common to abundant through­
out lagoonal waters. This species is most characteristic of 
near-shore habitats, but it did occasionally enter trawl sam­
ples at all stations except 3 and 5. Young were taken in the 
months of February, April, and June. 

46. Menidia beryllina (tidewater silverside) 
We tentatively have identified some of our study material 
from freshwater and low salinity habitats on Merritt Island 
as belonging to this species. The two forms (peninsulae and 
beryllina) in this complex may hybridize in our area. Their 
ecological and genetic relationships deserve further study. 

Syngnathidae 

47. 

48. 

Hippocam~us erectus (lined seahorse) 
The line seahorse was uncommon throughout lagoonal waters. 
It was taken at all trawl stations during all months of sam­
pling. The species was taken most often in seine collections 
made around shallow seagrass flats. 

Hippocampus zosterae (dwarf seahorse) 
Dwarf seahorses were uncommon throughout the study area. 
Specimens were taken in the trawl during the months of 
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49. 

50. 

December, February, and April at stations 2, 3, 4, 6, and 7. 
They were taken by seining throughout the year. Because of 
its small size, this species is overlooked easily w~en sam­
ples containing large amounts of vegetation are sorted. 

s~n~nathus louisianae (chain pipefish) 
C aln pipefish were uncommon throughout the study area. 
Specimens were taken by trawling throughout the year and at 
all stations. Males carrying eggs and embryos were taken in 
April, June through August, and October through December. 
More than half of the specimens taken prior to August, 1978 
were taken in April, 1977. Twenty-one males with eggs, 6 
males without eggs, 22 females, and 21 immature specimens 
were taken b~tweenAugust, 1976 and September, 1978. This 
species appears to be characteristic of relatively deep water 
that is not especially heavily vegetated. 

syn~nathus scovelli (Gulf pipefish) 
Gul pipefish were abundant throughout lagoonal waters. They 
~ere taken at all trawl stations and during all months of the 
year except January. Young specimens were taken in the 
months of November, December, February, April, and June. 
However, reproduction apparently occurs all year. The smal­
lest male with eggs was 60 mm total length. This species oc­
curs regularly, and in large numbers, in seine collections 
made in shallow, seagrass habitats. Because of its small 
size, it easily slips through all but the finest-mesh nets. 
Thus, our collections seriously underestimate its abundance 
and distribution. . 

Centropomidae 

51. Centropomus undecimalis (snook) 
Snook were not effectively sampled by our collecting gear. 
Specimens were taken primarily in gill nets and by angling. 
Snook were caught in August, October, January, and July. 
Smaller individuals appear to be characteristic of lower sa­
linity areas~ Adults were most often seen or collected in 
more open parts of the laggons, especially in deep holes and 
channels, around canals, and around "structures". Many snook 
were stunned and/or killed in the cold period of January, 
1977 (Snelson and Bradley, 1978). 

Serranidae 

52. Centropristes philadelphica (rock sea bass) 
This species was rare in the study area, and only two speci­
mens were taken. One specimen was taken by trawling at sta­
tion 3 in April, 1977. Another specimen was observed in an 
Indian River power plant collection taken in November, 1976~ 
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53. Mycteroperca microl epi s (gag) 
Only two gag were taken during the study. One was collected 
in September, 1978 in a gill net in northerD Mosquito Lagoon. 
The second was collected in January, 1979 by trawl in the 
Intracoastal Waterway in northern Mosquito Lagoon, just south 
of Oak Hi 11. Sport fi shermen have reported catchi ng 
"grouper" in the southern end of Mosquito Lagoon, but we have 
not seen specimens, nor have we been able to obtain a posi­
tive species identification. Because of the rarity of struc­
tural bottom relief preferred by most groupers, this species 
probably is truly rare in the study area. 

Centrarchidae 

54 •. Lepomis macrochirus (bluegill) 
Although bluegill are known to inhabit freshwater and low 
sal inity impoundments on Merritt Island, only one specimen 
was recorded from 1 agoonal waters. Thi s specimen was col­
lected from a power plant impingement sample. We have seen 
and identified the specimen but we did not collect it and no 
salinity records are available. Springer and Woodburn (1960) 
reported taking bluegill from salinities as high as 16-18 
ppt. in Tampa Bay. Indian River salinities generally are 
higher than this value. Our records for station 5 (approxi­
mately 4.5 miles south of this power plant) give an average 
salinity of 27.7 ppt. This individual surely represents a 
waif, perhaps even a specimen purposely released in the 
lagoon by a fisherman. It clearly is not to be classified as 
a species characteristic of lagoonal waters. 

Pornatom i d ae 

55. Pomatomus saltatrix (bl uefish) 
Bluefish rarely were taken in the study area. However, our 
collecting gear was not suitable for efficient capture of 
this species. Bluefish were taken by gill nets in October, 
April, May, and July in Mosquito Lagoon and Banana River. 
One specimen was taken in February by trawl ing at station 3. 
Thus, it appears that at least small numbers of bluefish in­
habit lagoonal waters year-round. 

Echeneidae 

56. Echeneis naucrates (sharksucker) 
E. naucrates was encountered only twice during the study. 
ihree specimens were associated with the carcasses of two 
bull sharks, Carcharhinus 1eucas, killed during the cold 
period of January, 1977 (Snelson and Bradley, 1978). This 
observation was in the upper Banana River. An additional 
specimen was taken by trawl in Mosquito Lagoon in October, 
1978. We suspect that these records represent waif individ­
uals. It is doubtful that a permanent population resides in 
1 agoonal v/aters. (Note added in proof: the October 1978 
specimen has been reidentified as the whitefin sharksucker, 
Echeneis neucratoides.) 
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Carang idae 

57. Caranx crysos (blue runner) 
·Only one blue runner was taken, this in the January, 1977 

cold kill (Snelson and Bradley, 1978). Other sampling meth­
ods failed to produce additional specimens. We consider this 
species to be rare in the study area. 

58. Caranx hippos (crevalle jack) 
Crevall e jacks are common throughout the study area. Com­
mercial fishermen reportedly sell this species for use as 
bait in the blue crab fishery. Young and juvenile specimens 
entered trawl catches in June and November in Mosquito 
Lagoon. Othe.r sampl i ng methods produced specimens throughout 
the year. Crevall e jacks were observed dead in large numbers 
during the J~nuary, 1977 cold kill (Snelson and Bradley, 
1978) • 

59. Car an x latus (horse-eye jack) 
Horse-eye jac,ks were rare in the study area. Only three 
specimens were taken by our personnel. One young fish was 
taken in a trawl sample at station 2 in June, 1978. Th~ 
other two specimens were seine captures made in the Banana 
River (area 6). This species appears to travel in schools 
with.f. hippos. 

60. Chloroscombrus chrysurus (Atlantic bumper) 
Atlantic bumpers were encountered rarely during our sampling. 
Two adult specimens were taken by trawl at station 6 in 
November, 1976; and two other adults were captured in the 
Indi an Ri ver at the power pl ant and at trawl stati on 5. Com­
mercial fishermen reported occasionally catching this species 
in their gill nets, but it does not appear to be common in 
our area. 

61. Oligoplites saurus (leatherjacket) 
Leatherjackets ranged from occasional to common throughout 
1 agoonal waters. Specimens entered trawl sampl es in April, 
August, October, and November at stations 2, 3, 5, 6, and 7. 
Other specimens were captured by seines from August through 
November. Juveniles often float motionless just below the 
water's surface, mimicking drifting pieces of seagrass or 
algae. 

62. Selene vomer (lookdown) 
Lookdowns rarely were encountered in the study area. A 
single specimen was found dead in Banana River during the 
January, 1977 cold kill. Two juveniles were taken at trawl 
station 6 in December, 1977; and two adults were recovered 
from a power pl ant impingement sample in Indian River during 
December, 1978. . 
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63. Trachinotus carolinus (Florida pompano) 
Florida pompano were taken rarely during our sampling proce­
dures. Two specimens, 19 and 27 cm SL, were taken in Banana 
River during the January, 1977 cold kill (Snelson and 
Bradley, 1978). Four additonal specimens were taken by gill 
net in July, 1977, one from Indian River and three from 
Banana River. Florida pompano occasionally enter Banana and 
Indian rivers in quantities sufficient to be commerically 
fished. 

64. Tiachinotus falcatus (permit) 
Permit also were rarely sampled by standard collecting pro­
cedures • However, 1 arge numbers of permit were present in 
the cold kill (Snelson and Bradley, 1978). Like pompano, 
permit also enter commercial fish catches on a seasonal 
basis. 

65. Vomer setapinnis (Atlantic moonfish) 
One specimen was taken by gill nets in r1osquito Lagoon in 
April, 1977; and one other was trawled at station 3 in 
February, 1978. This species is rare in the lagoon system 
but is abundant in the Port Canaveral harbor. 

Lutjanidae 

66. Lutjanus griseus (gray snapper) 
The gray snapper uncommonly was captured by our collecting 
gear, but it was a moderately common species in the area. 
They occurred in sufficient numbers to enter the commercial 
fi shery in Mosqui to Lagoon. Young fi sh entered the trawl 
samples at station 2 (October, 1977) and station 3 (October, 
1978). Two specimens (15 and 21 cm SL) were taken during the 
January cold kill. Larger specimens were taken by gill nets 
in Mosquito Lagoon and Banana River. The species appears to 
prefer areas around jetties, bridge pilings, and other 
"structures" where standard sampl ing is difficult. We have 
seen specimens of both Lutjanus synagris and L. analis from 
Ponce de Leon Inlet, north of the study area.- They may be 
found, eventually, in the study area. 

Lobot i dae 

67. Lobotes surinamensis (tripletail) 
Tripletail are known to be present in waters adjacent to the 
study area, on the basis of reliable reports by commercial 
and sport fishermen. We have a specimen caught from the 
Indian River near Melbourne. We have not collected the spe­
cies in our study area, but it is to be expected, at least 
r,arely. 
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Gerreidae 

68. Diapterus olisthostomus (Irish pompano) 
Irish pompano were taken commonly in trawl and seines from 
July through February throughout the study area. Young spec­
imens ente,red trawl samples from July through December. 
Adults were taken in the January cold kill in Banana River 
(Snelson and Bradley, 1978). . 

On the recommendation of an unpublished M. S. thesis by 
Deckert (1973), many recent authors have used the name 
Diapterus auratus to refer to this speci~s. We prefer to 
continue use of the established name D. olisthostomus until 
justification for a name change is published in the scienti­
fic literature. 

69. Diapterus plumieri (striped mojarra) 
One specimen was taken during the January cold kill, and an 
additional specimen was observed in the collection of an 
Indian River power plant taken on impingement screens at an 
unknown time. The species appears to be rare in our area. 

Deckert (1973) recognized the genus Eugerres and includ­
ed this species under the name Eugerres plumie~i. We prefer 
conventional usage of the genus name Diapterus until justifi­
cation for a name change is published. 

70. Eucinostomus argenteus (spotfin mojarra) 
Spotfin mojarra were common to abundant in the study area on 
a year-round basis. Young specimens entered trawl samples 
from July through December. Schooley (1977) reported catch­
ing I. lefroyi in his seine samples, but I have not yet exam­
ined his specimens to confirm the identification. 

71. Eucinostomus ~ (silver jenny) 
The silver jenny was taken throughout the year in Mosquito 
Lagoon and Banana River and at station 5 in Indian River. 
The largest concentrations appeared during the period October 
through December. The smallest individuals taken were in 
July, 1977. 

Pomadasyidae 

72. Orthopristis chrysQptera (pigfish) 
Pigfish were uncommon in the study area, with the greatest 
numbers occurring in Mosquito Lagoon. They occasionally were 
captured in Indian River but no specimens were taken from 
Banana River. Young entered trawl samples in June, 1978. 
Pigfish reportedly are trapped and sold as bait for spotted 
seatrout in Mosquito Lagoon (also see Tabb, 1960). 
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Sparidae 

73. Archosargus probatocephalus (sheepshead) 
Sheepshead occasionally were caught throughout the study 
area. Our captures underestimate the abundance of this spe­
cies since it commonly was observed around bridge pilings, 
channel markers, and other structural bottom relief. Even 
boundaries between grass flats and natural holes or channels 
were frequented by this species. Large numbers of sheepshead 
were caught with gill nets in the dredged barge basin in the 
northern portion of Banana River in February, 1977. Young 
specimens entered samples in April and June, 1978. 

74. Lagodon rhomboides (pinfish) 
Pinfish, also known locally as "sailor's choice", were abun­
dant throughout the study area at all times during the year. 
Young specimens first were taken in trawl samples in April. 
Large numbers of dead pinfish were observed in Eddy Creek, 
one of the southern-most points sampled in Mosquito Lagoon, 
during the January, 1977 cold kill (Snelson and Bradley, 
1978). Results of trawling operations indicate that this is 
one of the top ten dominant epibenthic fishes in the lagoon 
system (see elsewhere in this report). The biology of this 
species in Florida waters was reviewed extensively by 
Caldwell (1957). 

Sciaenidae 

75. 

76. 

Bairdiella chrtsura (silver perch) 
Silver perch,nown locally as "yellowtails", were abundant 
throughout the study area. Between 134 and 784 individuals 
were taken during each trawl sampling period except February, 
1978 when 52 specimens were collected. Each trawl sampling 
period involved forty-nine 2-minute tows, and catch-per-tow 
ranged from 2.7 to 16, except for the February, 1978 sampling 
which still was greater than 1 fish-per-tow. Overall, this 
species was second in abundance only to the ubiquitous Anchoa 
mitchilli. Young specimens entered trawl samples during all 
months sampled, with a few larvae taken in August, 1977. 
According to Chao (1978), the corrected spelling of the spe­
cies name for this fish should by chrysqura, not chrysura. 

Cynoscion nebulosus (spotted seatrout) 
Spotted seat rout occurred commonly throughout the study area 
on a year-round basis. This species is the second-most 
important commercial fin fish in lagoonal waters. Peak com­
mercial catches occurred during the months of November 
through January. Young specimens entered trawl catches in 
February, April, July, and October. Tabb (1961) reported 
that spawning occurred from March through October. He also 
indicated that growth rates in the Indian River area were 
higher than in any other part of the state studied. The spe­
cies also is sought widely by sport fishermen (Tabb, 1960). 



77. Cynoscion regalis (weakfish) 
Weakfish were relatively uncommon in the study area. They 
were taken at all stations except station 2. They appeared 
most frequently in samples in the warmer months and were 
least common in winter. Young appeared in trawl samples from 
June through December. Substantial numbers were impinged on 
power plant intake screens in the Indian River in October and 
November, 1978. 

78. Leiostomus xanthurus (spot) 
spot were common to abundant throughout lagoonal waters. 
They were sufficiently abundant to be commercially fished 
during some years. Young entered trawl samples during April 
and June. This species ranked 8th among the top ten epiben­
thic fishes sampled during the trawling program. Preferred 
habitat appears to be deeper-water areas over sand or sand­
s; It bottoms. 

79. Menticirrhus americanus (southern kingfish) 
Southern kingfish were uncommon to common throughout lagoonal 
waters. Young entered trawl samples during the months of 
April, August, October, and November. Adults appear to be 
more numerous during the cooler months of winter and early 
spring. 

80. Micropogon undulatus (Atlantic croaker) 
Atlantic croakers were uncommon to common throughout lagoonal 
waters. Larvae entered trawl samples in December and 
February. During the April, 1977 trawling operations, 287 
young and j uveni 1 e spec imens. were taken. Thi s sampl e was ten 
times greater than our next largest collection. Large adults 
were encountered rarely. Chao (1978) has shown that the cor­
rect scientific name for this species is Micropogonias 
undulatus. 

81. Pogonias cromis (black drum) 
This species was common in lagoonal waters. Specimens caught 
in turtle nets ranged from 74.6 to 103.9 cm SL and weighed 
11.4 to 26.6 kg. Males running milt commonly were taken from 
January through March. Stomach content invariably consisted 
of bivalve mollusk shell fragments. Young and juveniles 
were taken infrequently in seine and gill net collections. 

82. Sciaenops ocellata (red drum) 
Red drum, most often referred to locally as "bass", were 
taken commonly throughout the study area. Specimens taken by 
turtle" nets ranged from 74.1 to 94.5 cm SL and weighed 4.7 to 
15.8 kg. Males running milt were taken in August. Stomach 
contents included blue crabs (Callinectes sapidus), Mugil 
sp., Chilomycterus schoepfi, and unidentified fish vertebrae. 
Young and juvenile individuals were taken in seine and gill 
net collections, usually in rather shallow water near shore, 
especially around runoff sources. This is an important sport 
fish in the lagoon system, and smaller sizes also are sought 
by the commerical fishery. 
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Ephippidae 

83. Chaetodipterus faber (Atlantic spadefish) 
Only 17 specimens were taken, and only during the months of 
August through November and February. However, there is 
reason to believe the species is more common than our records 
indicate, and it probably is a year-round inhabitant of the 
lagoon system. Spadefish commonly live around docks, 
bridges, and other structured habitats, where our sampling 
was least effective. 

Mugil idae 

84. Mugil cephalus (striped mullet) 
M. cephalus is one of the most abundant fish species in the 
Tagoon systan around KSC. The species is found throughout 
the study reg ion. It rarel y enters trawl catches because it 
easily can avoid the net. Juveniles and adults travel in 
schools, and are sampled most effectively through use of 
sei nes, gi 11 nets, or cast nets. The young use shall ow 
ditches, marshes, and mangrove shorelines as "nursery" areas. 

This species is the most important commercial fish in 
the Indian River system, based on review of landings data 
(Anderson and Gehringer, 1965). Records show that an average 
of more than 1.5 million pounds is landed annually in Brevard 
and Vol usia counties. This is a year-round fishery, but 
months of greatest production are July through October. 

85. Mugil curema (white mullet) 
White mullet were uncommon to common throughout the study 
area. Although white and striped mullet are rarely differ­
entiated in the local commercial mullet fishery, the catches 
of white mullet by our consulting fishermen seldom were as 
large as their striped mullet catches (see section dealing 
with Commerc i a 1 Fi shery). The fact that M. curema does not 
grow as large as M. cephalus in the study-area should be con­
sidered, hm/ever, because there is a lO-inch minimum size 
limit on M. cephalus in the commercial catch. The net 
sizes utiTized by fishermen therefore may be selecting for 
the larger striped mullet, and may be biased against the 
smaller white mullet. Like~. cephalus, this species travels 
in large schools and rarely is captured in trawls. The young 
occupy the same nursery areas as M. cephalus and are common 
to abundant in May and June. 

Sphyraenidae 

86. Sphyraena barracuda (great barracuda) 
Only one specimen of great barrcuda was taken by our person­
nel. This juvenile was taken in area 6, just south of the 
Port Canaveral locks. Sport fishermen report occasionally 
encountering this species in lagoonal waters in the KSC area, 
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and we have seen a si ngl e small specimen caught by a sport 
fisherman in Banana River in 1974. It appears to be more 
common in the region south of our study area, for example, 
around Sebastian Inlet. 

87. Sphyraena borealis (northern sennet) 
This species is known only from a single specimen (296 mm SL) 
taken in January, 1977 from a power plant impingement screen 
on the Indian River. 

Uranoscopi dae 

88. Astroscopus y-graecum (southern stargazer) 
Only two spec imens of thi s species were taken. One was cap­
tured in Mosquito Lagoon in April, 1978 ina gill net. The 
second was taken from an impingement sample at an Indian 
Ri v er power pl ant in February, 1979. 

Blenniidae 

89. 

90. 

Chasmodes saburrae (Florida benny) 
Florida bennies were commonly taken throughout the study 
area. In June, 1978 at station 7 several blennies were taken 
which were green while alive. This unusual color was not 
noted at any other time. The preferred habitat of this spe­
cies appears to be shallow seagrass flats and areas with 
other types of protective cover on the bottom (oyster shells, 
riprap, etc.). After spawning, the adult males guard their 
eggs, which often are laid inside oyster shells, tin cans, 
and similar protected crevi~es. 

HYrlerOChilus geminatus (crested blenny) 
On y one specimen of crested blenny was observed. This spec­
imen was taken in a trawl over a shallow grass flat in the 
Indi an Ri ver (area 5) in September, 1978. 

El eotridae 

91. Dormitator maculatus (fat sleeper) 
Only four fat sleepers were taken during the course of this 
study. Three of these specimens were from a small fresh\'Iater 
drainage ditth leading into the Indian River in area 5. A 
single additional specimen \'/as taken in a drainage ditch on 
the shore of Banana River in area 6. A few other specimens 
were taken by students and university personnel in fresh and 
brackish water ditches around Merritt Island, prior to the 
current survey. This species gener.ally is uncommon in the 
study region. 
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Gobiidae 

92. 

93. 

94. 

95. 

Batt~gObiUS sorporator (frillfin g06y) 
Therillfin goby is known in this area from a single speci­
Iilen collected from beneath a cl ump of oyster shells at the 
extreme northern end of 13anana Ri ver. It probably wi 11 be 
found elsewhere, in appropriate habitats, when these are 
adequately sampled. 

Evorthodus lyricus (lyre goby) 
Lyre gobies were taken only in one locality, south of 
Canaveral locks in area 6, Banana River. They were COlllllon at 
that 1 oca 1 i ty on two occas ions, but ",ere not taken on subse­
quent vi sits. Simil ar habitats el sewhere in the study area 
have been sampled, but E. lyricus was not found. 

Gobionellus boleosorna (darter goby) 
Darter gobies are known from only one location, south of the 
Canaveral locks in area 6, Banana River. There, they have 
ranged from rare to common. Other simil ar habitats were 
sampled, but no additional darter gobies were found. This 
particular collection site also \'~as the only site at which 
the lyre goby and emerald goby were collected. 

'\ 

Gobionellus hastatus (sharptail goby) 
Sharpta il gob i es Here uncolffilon ly taken duri ng the current 
survey. They were most common in the Banana Ri ver at trawl 
station 6 although two specimens were taken in area 1 (north­
ern Mosquito Lagoon) prior to this study. Sharptail gobies 
were not taken in any other areas. Specimens entered trawl 
samples only in the months of April, July, and August. Cir­
cumstantial evidence suggests that this species may be active 
primarily at night. 

A single specimen collected in Mosquito Lagoon prior to 
the initiation of this contract (April, 1973) may be the 
highfin goby, Gobionellus oceanicus. This tentative identi­
fication awaits further study. G. oceanicus is so closely 
related to G. hastatus that the two cannot always be clearly 
distinguished (Dawson, 1969). Preliminary studies by Mr. C. 
E. Dawson indicate that only G. hastatus is present on the 
central east coast of Florida~ 

96. Gobionellus smaragdus (emerald goby) 
Only two specimens \'/ere taken, both at trawl station 6 
(southern Banana River) in February, 1977. It is known from 
areas both north (Ponce de Leon Inlet) and south (Sebastian 
Inlet) of the study area. 

97. Gobiosoilla bosci (naked goby) 
The naked goby was taken in several low salinity creeks in 
the KSC area. This species is not uncrnllmon in the low sal-
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i ni ty ditches and impoundments on Merritt Is 1 and. Apparent­
ly, it only rarely enters the higher sal inity areas of the 
open lagoon system, ~,here it is replaced by the related 
Gobiosoma rQPustum. 

98. Gobiosoma robustum (code goby) 
This species was abundant throughout lagoonal waters, being 
taken most frequently in areas of high algal densities. 
Young specimens entered trawl samples during the months of 
April, June, July, August, and November. Because of its 
small size (rarely exceeding 40 mm), many specimens escaped 
through the meshes of our collecting gear. Consequently, 
even our large collections of this species under-represent 
its true abundance. Despite its small si ze, its abundance 
and frequency of capture elevate this species to the 7th most 
important epibenthic fish entering trawl samples. The biolo­
gy of this species has been reviewed by Springer and McErlean 
(1961) and Dawson (1966). 

99. Microgobius gulosus (clown goby) 
Clown gobies were common throughout the study area and were 
most often taken in habitats with silt or soft mud bottoms. 
Specimens occasionally entered trawl samples at stations 2, 
4, 6, and 7. Young specimens were taken in the month of 
July. According to McLane (1955) this species builds burrow 
systems in soft substrates and is active primarily at niyht. 
M. gulosus is euryhaline and has been collected in habitats 
ranging from mosquito control impoundments to deep areas of 
the open lagoon. 

100. Microgobius thalassinus (green goby) 
Green gobies were uncommon in the study area, and only 28 
specimens were collected during the course of our inventory. 
Specimens entered trawl samples at all stations, and young 
specimens were taken in the month of August. Our frequency 
of capture of this species is too low to allow any generali­
zations concerning its habitat preference. Our largest 
seri es come from areas with bare, sil ty bottoms. In Chesa­
peake Bay, the species is usually associated with sponges 
(Schwartz, 1971). 

Trichiuridae 

101. Trichiurus lepturus (Atlantic cutlassfish) 
Only one specimen of Atlantic cutlassfish was caught during 
this study. That specimen was found dead during the January, 
1977 cQld kill at Eddy Creek, an embayment in the extreme 
southern end of Mosquito Lagoon (Snelson and Bradley, 1978). 
Another individual was reported to us by a coranercial fisher­
man from the Indian River, just south of our study area. 
This species is very common in inshore ocean areas and in­
lets, especially during cooler months; but apparently it only 
rarely comes inside to lagoonal waters. 
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Scombridae 

102. Scomberomorus maculatus (Spanish mackerel) 
Spanish mackerel were taken only on two occasions. One was 
caught incidental to turtle net operations in Mosquito Lagoon 
in August, 1975. Two additional specimens were taken in the 
January, 1977 cold kill in the VAB barge basin, upper Banana 
River (Snelson and Bradley, 1978). Commercial fishermen 
reportedly take this species occasionally in Banana River. 
The abundance of this species may best be described as spora­
dic and uncommon. 

Scorpaenidae 

103. Scorpaena brasiliensis (barbfish) 
Two specimens were recovered from impingement samples taken 
at the power plants on the Indian River, one! in November, 
1976, one in March, 1979. No specimens were encountered dur­
ing our routine sampling. 

Trigl idae 

104. Prionotus scitulus (leopard searobin) 
Leopard searobins rarely were encountered during the course 
of this study. Only seven specimens were observed. A single 
specimen was collected in April, 1977 by gill nets in 
Mosquito Lagoon (area 2). The six remaining specimens all 
were collected from impingement samples taken at the power 
plants on Indian River. 

105. Prionotus tribulus (bighead searobin) 

Bothi dae 

The bighead searobin was coll ected uncommonly throughout the 
study area. However, 53 specimens were caught in one 24 hour 
period in July, 1977 in upper Banana River. Two gill nets 
were set in simil ar habitats 1 ess than two mil es apart. One 
net, set in the VAB barge basin, accounted for only three of 
the specimens. The other net, set in a dredged hole east of 
marker #6, yielded fifty searobins. Specimens entered trawl 
samples in April and July, 1977, and February, 1979, stations 
1, 3, and 7, respectively. 

106. Citharichthys spilopterus (bay whiff) 
During routine sampling, this species was collected at only 
one spot, trawl station 1 in Mosquito Lagoon, during the 
months of July, August, and October. A total of 11 specimens 
were taken. Two individuals from a power plant impingement 
collection (Indian River) were examined. The date of col­
lection is unknown. 
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107. Paralichthys albigutta (Gulf flounder) 
Gulf flounder was uncommon in the study area. They were 
taken only in areas 1, 2, 3, and 7, with most of the captures 
made in area 1 and 2 (Mosquito Lagoon). This species occa­
sionally was caught in trawls, but most specimens were cap­
tured by gill nets. 

108. Paralichthys lethostigma (southern flounder) 

Soleidae 

Only four specimens were taken, two in southern Mosquito 
Lagoon and two in Banana River. This flounder was signifi­
cantly less common than P. a1bigutta. 

109. Achirus 1 ineatus (1 ined sol e) . 
Lined sole was common throughout the study area. The largest 
numbers were caught during April, 1977 trawling operations. 
This small flatfish inhabits a variety of habitat types and 
is found in high salinity areas throughout the study area. 

110. Trinectes maculatus (hogchoker) 
All specimens taken during the current study were taken in 
April, 1977 near the mouth of Turnbull Creek in the extreme 
northern end of Indian River. In earlier studies, the hog­
choker was collected from low salinity impoundments and 
ditches on the interior of Merritt Island. This species 
appears to avoid high salinity, open lagoonal waters. 

Cynoglossidae 

111. Symphurus plagiusa (blackcheek tonguefish) 
Blackcheek tonguefish rarely were taken in the study area. 
All specimens were collected by trawling at stations 1, 3, 
and 5. 

Ba1istidae 

112. Aluterus schoepfi (orange filefish) 
One orange filef;sh was taken in March, 
River (area 4). One other specimen was 
Indian River power plant intake screen. 
in the study area. 

1977 from Indian 
co 11 ected on an 
This species is rare 

113. Monacanthus hispidus (planehead filefish) 
This species rarely was collected during the current study. 
Only nine specimens were taken, but they were from throughout 
the study area (all geographical areas except area 1) and 
were from all seasons. This species is much more common than 
our catches indicate, since it typically inhabits areas with 
structural relief, such as pier and bridge pilings, which 
were not effect i vely sampl ed. Two spec imens were affected by 
hypothermal mortality in Banana River in January, 1977 
(Snelson and Bradley, 1978). 
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Tetraodonti dae 

114. 

115. 

116. 

S~hoeroides nephelus (southern puffer) 
T is puffer was common throughout the study region. It most 
often was observed over shallow seagrass flats. It also fre­
quently entered trawl samples and probably is present in most 
habitats in open lagoonal waters. This species ranked fifth 
in overall importance among all fishes entering trawl 
samples. 

Sphoeroides spengleri (bandtail puffer) 
Bandtail puffers rarely were encountered during this study. 
Three specimens were collected by impingement on a power 
plant intake screen (Indian River). A fourth individual was 
taken during the 1977 cold kill in Banana River (Snelson and 
[3radley, 1978). No others were observed during this study. 
~. spengl eri has an extensi ve di stribut ion, from r~assachu­
setts to Sao Paolo, Brazil, but it is common only in the 

, Caribbean Sea, the Bahamas, and Bermuda (Shipp, 1974). It is 
unclear if there are permanent (small) populations in our 
study area, or if the four individuals collected are waifs. 

Sphoeroides testudineus (checkered puffer) 
Only one checkered puffer was observed during the current 
survey. This specimen (171 mm SL) was collected from a 
power plant intake screen in October, 1978. 

Diodontidae 

117. Chilomycterus schoepfi (striped burrfish) 
Striped burrfish were common throughout the study area. 
Large numbers were killed by cold in January, 1977 (Snelson 
and Bradley, 1978) and the species has been generally less 
abundant since that date. A total of 43 individuals were 
taken during trawling operations in November and December, 
1976; and only 5 were taken during October and December, 
1977. Although 28 were taken during February, 1978 trawling, 
none were taken during April or June, and only 1 in August, 
1978. During the same period in 1977, 14 specimens were cap­
tured by trawling. This species most often was taken near 
seagrass flats or in conjunction with drift-algae. Despite 
flunctuations in abundance, this was the third most important 
fish species entering trawl samples. 
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Oi scussion 

Gilmore's (1977) list of fishes from the Indian River lagoon system 
(excluding those found at inlets, in mosquito impoundments, and in fresh­
water tributaries andcanals) included 275 species. Since 1977, two new 
species have been added to the faunal list (Aluterus sChoe~fi, Gilmore et 
al., 1978; GObiOnellus~seudofasciatus, Hastings, 1978) an one species 
(Gobionellus schufeldti removed by reidentification (Hastings, 1978). 
To the 276 reported species, our study has added eleven new fish species: 
Carcharhinus milberti, Sphyrna lewini, Oasyatis americana, Rhinoptera 

bonasus, Ophichthus omesi, Fundulus seminolis, Lepomis macrochirus, 
Echenei s naucrates Sne son and Bradl ey, 1978), Caranx crysos (Snel son 
and Bradley, 1978), Sphyraena borealis, and Hypleurochilus geminatus 
borealis. In addition, ollr work (Snelson and Williams, manuscript) has 
led us to reject the records of Pristis ~erotteti and Oasyatis centroura 
that were tabulated by Gilmore (1977). hus, as of this writing, 285 
fish species are reported to inhabit the brackish waters of the Indian 
River lagoon system (exclusive of ocean inlets, mosquito control 
impoundments, and connecting freshwater canals and tributaries). Briggs 
(1958) lists additional species which might be expected to occur in the 
region, on the basis of ecological and zoogeographic considerations. 

The richness of the fish fauna of the Indian River lagoon system is 
ex~ained by (1) its great linear extent and its resultant climatic 
diversity, (2) the several distinctive biotopes it includes, and, perhaps 
most importantly, (3) the fact that the lagoon straddles a transition 
zone between two distinctive zoogeographic provinces. Briggs (1974) con­
cluded that Cape Canaveral marked the approximate center of a broad 
transition zone between warm-temperate Carolinian and the tropical Carib­
bean faunal regions. The Car.ibbean faunal assembl age of marine fishes 
actua 11 y may extend much further north in the conti nenta 1 shelf reef 
fauna, perhaps even as far north as Cape Hatteras. Tropical species gen­
erally vacate inshore reefs north of Cape Canaveral, but are associated 
with deep water reefs further off shore where annual temperature regimes 
do not fluctuate drastically, even as far north as the Carolinas. It is 
not clear at this time if tropical species on northern deep-water reefs 
are year-round breeding populations, or whether the reefs are continually 
repopulated by larvae transported northward in the Gulf Stream from more 
southerly populations (Briggs, 1974; Gilmore, 1977). 

Our list of 117 fish species from the contract study region (Table 1) 
includes substantially fewer than the 285 species recorded from through­
out the 1 agoon system. Virtually all of the "mi ssi ng" species are known 
from the lagoon system on the basis of collections made in its southern 
half. There are three explanations for the relatively depauparate fish 
fauna in the northern section of the lagoon system. 

First, the 1 agO'on system is very long (220 km) and spans a consider­
able range of mean annual temperatures from Stuart to New Smyrna Beach. 
It is clear that many fish species in the Indian River system are at the 
northern limit of their range. Hypothermal fish kills in the area 
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involve primarily species with tropical affinities (Snelson and Bradley, 
1978; Gilmore, et al., 1978). A substantial number of the fishes known 
from the southern portion of the lagoon system, but not from our study 
area, are distinctly tropical forms that disappear. from the lagoon fish 
fauna somewhere south of Cape Canaveral. Exemplary species are Rivulus 
marmoratus, Centroeomus pectinatus, and Gobionellus pseudofasciatus. 
Several other specles appear to reach their northern distributional limit 
on the Florida east coast at the northern end of the Indian River system 
(Mosquito Lagoon) or in that vicinity: HiPlocampus zosterae, Strongylura 
timucu, Gobiosoma robustum, and Diapterus p umieri. . 

The second explanation for the relatively depauparate fish fauna in 
the northern half of the lagoon system is the lack of reef-like habitats. 
Of the 169 "missing" species, about 30 percent typically are associated 
with reefs and similar habitats (wrecks, pilings). Such habitats appear 
to be much more prevalent in the southern half of the lagoon system. For 
example, Gilmore (1977) described undercut coquina rock ledges along the 
edge of the Intracoastal Waterway in northen St. Lucie County. These 
areas support numerous reef inhabiting invertebrate and fish species. 
Probably as a result of temperature gradients and lack of suitable habi­
tat, tropical, reef-inhabiting species are rare north of Sebastian Inlet 
in the Indian River lagoon system. 

The third important reason for many IImissingll species in the northern 
sector of the lagoon system is the absence of ocean access. The three 
ocean inlets in the southern half of the lagoon system (St. Lucie, Fort 
Pierce, and Sebastian) all are close together, within a linear distance 
of approximately 84 km. From the northern-most of these southern inlets 
(Sebastian) to Ponce de Leon Inlet at the northern end of the lagoon sys­
tem is a distance of about 147 km. Ponce de Leon Inlet is about 28 km 
north of our study area (northern end of Mosquito Lagoon) and Sebastian 
Inlet is about 80 km south of the southern limit of our study area (Port 
canaveral). 

Many fish species known from the lagoon system spawn offshore in the 
ocean. Inlets are required for these fishes to regain access to the la­
goons. Other species may migrate regularly between the ocean and lagoon 
system through inlets. Still other species sporadically found in the la­
goons may be waif individuals from permanent ocean populations. It is 
clear that species richness in lagoon fishes is consistently high in the 
vicinity of ocean inlets. The absence of inlets in the northern half of 
the lagoon system clearly has an influence on the absence of fish species 
with oceanic affinities. The navigation locks for Port Canaveral are of 
little consequence as a route for fish migration between the lagoons and 
the ocean (Snelson and Williams, manuscript). 

Because of a lack of detail in the report by Evermann and Bean 
(1897), it is not possible to assess the impact that man's activities 
have had on the species composition or relative abundance of fishes in 
the Indian River lagoon system. There has been only one change that can 
be reliably documented. As recently as the beginning of this century, 
the small-tooth sawfish (Pristis pectinata) was so common in the lagoon 
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system that it constituted a major nuisance to commercial fishermen. 
Evermann and Bean (1897) said this was "an abundant species, permanently 
resident in the Indian River". One fishermen reportedly caught more than 
300 in one season in the lagoon near Melbourne. Our extensive sampling 
and our discussions with knowledgeable area residents and fishermen sug­
gest that this species is extirpated from northern portions of the Indian 
River system. The most recent report to come to my attention is the 
"recollection" of one area resident concerning a small specimen taken in 
Mosquito Lagoon in the early 1970's. We were unable to uncover any 
details. Gilmore (1977) listed the species as rare over grassflats and 
open sandy bottom, apparently on the basis of specimens observed or 
coll ected. 

The rapid disappearance of this large ray from the Indian River sys­
tem has been dramatic. The period of its most rapid decline apparently 
predated any major man-made environmental alterations. The species 
attains a large size (at least 5.5 m), probably grows slowly and has 
delayed maturity, and has less-than impressive fecundity (Bigelow and 
Schroeder, 1953). Under these circumstances, its demise in the lagoon 
system may be related entirely to heavy mortality associated with inci­
dental captures by commercial fishermen (Snelson and Williams, 
manuscri pt). 

Gilbert (1978) recently summarized data on the rare and endangered 
fish species in norida. There are no fish species listed in that report 
that occupy the lagoonal waters in the vicinity of KSC. Only one listed 
species lives in close proximity to KSC. The striped croaker (Bairdiella 
sanctaelucie), listed as "Rare", is found in the lagoon system and along 
shallow inshore reefs, and is distributed in the relatively narrow zone 
between Sebastian and Fort Pierce Inlets (Snelson, 1978c). 

Summary 

A total of 1,455 fish collections were made between August, 1976 and 
March, 1979. These samples were taken with a wide variety of collection 
gear from all habitat types within the study region. The most intensive 
sampl ing was conducted with trawls and gill-nets in the relatively deep 
waters of the open lagoon system. Most sampling was done during daylight 
hours, and no ichthyocides or narcotizing drugs were employed in fish 
collecting efforts. 

This study documented the presence of 117 fish species in the north­
ern sector of the Indi an River 1 agoon system. E1 even of these were "new" 
species, not previously reported from lagoonal waters. These eleven spe­
cies, added to those previously reported in the literature, result in a 
total list of 285 fish species from the entire Indian River lagoon system 
(exclusive of ocean inlets, mosquito control impoundments, and connecting 
freshwater canals and tributaries). 

The 117 species from the contract study area totals substantially 
fewer than the 285 species recorded from the lagoon system as a whole. 
Virtually all of the "missing" species are known from the southern half 
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of the lagoon system, but are absent from the northern half. There are 
three explanations for the relatively depauperate fish fauna in the 
Kennedy Space Center area. (1) Tropical or subtropical species that may 
be common further south generally disappear from the fish fauna somewhere 
south of the Cape Canaveral region. There is substantial evidence that 
many species reach the northern limit of their geographic distribution at 
various pOints in the Indian River system. (2) Of the 169 "missing" spec­
ies, about 30 percent typically are associated with reefs and similarly 
structured habitats. The absence of reefs and reef-like habitats in the 
contract study area means that there is no suitable habitat for many fish 
species that are common further south. Since some of these species also 
are found north of Cape Canaveral in reef-like habitats, at least season­
ally, there is good evidence that they are not excluded from the contract 
study area solely by temperature effects. (3) The third important expla­
nation for the many "missing" species is the absence of ocean access. 
There are three ocean inlets in the southern portion of the Indian River 
lagoon system. Many species with oceanic affinities regularly migrate 
into the lagoon through these inlets, either for a brief period or to 
establish small semi-permanent or permanent populations. Species diver­
sity consistently is highest in the vicinity of ocean inlets. There is 
only a single ocean inlet in the northern half of. the Indian River lagoon 
system, and it is located 28 km Yjorth of the contract study reg; on. The 
absence of immediate ocean access is the Kennedy Space Center area clear­
ly excludes many fish species with oceanic affinities. 

The earliest comprehensive report of fishes of the Indian River 
lagoon system was published in 1897. Because that report lacks adequate 
detail, it is not possible to assess the impact of man's activities on 
the species composition or relative abundance of fishes in the lagoon 
system. As a result of increased knowledge of fish taxonomy, more effec­
tive collecting techniques, and greater collecting effort, there are con­
siderably more species reported from the lagoon system now than in 1897 
(285 vs. 106). Only one species, the small-toothed sawfish (Pristis 
pectinata), has had its status drastically altered in the intervening 82 
years. This species appears to have virtually disappeared from the 
lagoonal system. The demise of this large animal, once so common in the 
Indian River that it constituted a nuisance, apparently was related 
entirely to heavy mortality associated with incidental captures by com­
mercial fishermen. 

Finally, no fish species considered rare, endangered, or threatened 
by any state or federal agency is known to inhabit the lagoonal waters in 
the Kennedy Space Center area. 
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Conclusions 

1. A total of 117 fish species were discovered in the brackish waters of 
the Indian River lagoon system in the KSC area. 

2. Eleven of the species discovered were' IInew,1I not previously reported 
in the scientific literature. 

3. The number of fish species found in the KSC area is substantially 
fewer than the number found futher south in the Indian River system. 
The absence of many species is explained by lack of ocean access, 
habitat limitations, and temperature tolerances. 

4. Only one fish species, the small-toothed sawfish, has declined 
dramatically in abundance since 1897. 
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THE EPIBENTHIC FISH COMMUNITY 

Introduction 

The ecology of Florida's coastal marine and estuarine fish fauna has 
been the subject of many investigations during the past 25 years (Reid, 
1954; Kilby, 1955; Joseph and Yerger, 1956; Springer and Woodburn, 1960; 
Tabb, et al., 1962; Gunter and Hall, 1963; Gunter and Hall, 1965; 
Zilberg:T966; Wang and Raney, 1970; Livingston, et al., 1974; Living­
ston, 1976; Livingston, et al., 1976; Livingston,-r977; Livingston, et 
al., 1977; Subrahmanyam and-orake, 1975; and Ogren and Brusher, 1977~ 
TImi 1 ar st udi es are under way or have been compl eted in other southeast­
ern states (Gunter, 1945; Simmons, 1957; Darnell, 1958; Hellier, 1962; 
Dahlberg and Odum, 1970; Ferret, 1971; Swingle, 1971; Hoese, 1973; Cain 
and Dean, 1976). The great interest in estuarine and coastal marine 
systems stems from their great economic importance, especially in terms 
of commerce, recreation, and production of sport and commercial fin-fish 
and shell-fish resources; and their rapid degradation due to man's acti­
vities (Lauff, 1967). 

Of the 17 publications cited above for Florida, 15 deal with Gulf 
coastal regions. There has been an amazing lack of research on fish 
ecology in the inshore coastal zone on the east coast of Florida. For 
the entire Indian River lagoon system, extending 220 km from St. Lucie 
Inlet to Ponce de Leon Inlet (Figure 1) only two published studies exist 
(Gunter and Hall, 1963, Harrington and Harrington, 1965). The unpub­
lished works by Springer (1960); Gilmore (1974); Gilmore et ale (1976); 
Schooley (1977); and Snelson (1976, '1977a, 1977b, 1977c, 1978a, 1978b, 
and this report) make small but important contributions to understanding 
the ecology of the fishes in this vast lagoonal system. 

This study was undertaken to provide a baseline understanding of the 
organization of the epibenthic fish assemblage in the northern section of 
the Indian River lagoon system. The study is based on seven stations, 
trawled approximately bimonthly between November, 1976 and February, 
1979. 

Methods and Materials 

The contract proposal specified that four permanent study sites were 
to be estab 1 i shed in the l'agoonal waters for quarterl y monitori ng of fi sh 
abundance by trawling. To compensate for unknown contingencies, we es-· 
tab 1 i shed seven study stati ons whi ch are described below, and sampl i ng 
was approximately bimonthly rather than quarterly. 

Choosing suitable trawling stations proved difficult. Explorations 
revealed that the lagoon bottom in many areas where water depth was two 
meters or greater is carpeted with "drift algae". The primary algae 
present are species of the Gracilaria, but several other genera are 
present. A trawl run ~ong the bottom quickly fills with algae, often in 
less than 30 seconds. Once filled, the net will not fish properly and 

42 



forward progress of the tow boat often ceases under the heavy load. As a 
consequence, the location of study stations could not be chosen at will, 
but was dictated by the nature of the bottom. Trawl stations could be 
established only where algae was absent or minimal, and such spots were 
difficult to locate. In addition, spots found to be free of drift algae 
in one month often were heavily infested in the succeeding month, appar­
ently a function of wind and current movement. 

The locations of the seven trawl monitoring stations are shown in 
Figure 4. The stations are described below. 

Station 1. Area 1; Lat. 28° 47' 00", Long. 80° 46' 30"; Mosquito 
Lagoon northeast of marker #31, east of the Intracoa~tal Waterway dredged 
channel about 100 meters. Average depth, 2.8 m. Bottom sediment appears 
to be firm (sand) but was not directly observed. 

Station 2. Area 2; Lat. 28° 42' 30", Long. 80° 42' 30"; Mosquito 
Lagoon west-northwest of Turtle Pen Point. Average depth, 2.6 m. Bottom 
sediment appears to be firm sand but was not directly observed. 

Station 3. Area 3; Lat. 28° 43' 30", Long. 80° 46' 00"; Indian River 
between western terminus of Haulover Canal and marker #3 in the dredged 
channel of the Intracoastal Waterway. Average depth 3.3 m. Bottom sedi­
ment was not directly observed but appears to be firm sand. 

Station 4. Area 3; Lat. 28° 39' 00 11
, Long. 80° 48' 00 11

; Indian River 
immediately north of railroad causeway, between nearest spoil island and 
western terminus of eastern causeway peninsula. Average depth 2.2 m. 
Bottom sediment was not observed but appears to be firm sand with a sub­
stantial amount of shell rubble intermixed. 

Station 5. Area 5; Lat. 28° 25' 00", Long. 80° 44' 30 11
; Indian River 

between markers #66 and #67, about 1 km north or the S.R. 528 bridge 
span; in the dredged Intracoastal Waterway channel and in adjacent areas 
both east and west. This area appears to be of uniform depth, even out­
side the channel; average depth 3.4 m. Bottom sediments apparently are 
firm sand. 

Station 6.,.Area 6; Lat. 28° 24 1 30 11
, Long. 80° 38 1 30 11

; Banana River 
in triangular area between markers #5, #13, and #15, including the 
dredged channel and adjacent areas to the west; about 0.7 km north of the 
S.R. 528 bridge span, near the western terminus of the Port Canaveral 
locks. Average depth 3.7 m. This area is dredged regularly to allow for 
the passage of barge and tugboat traffic. The bottom apparently is a 
moderately soft mixture of sand and silt, as evidenced by sediment ad­
hesive to the trawl doors. 

Station 7. Area 7; Lat. 28° 32 1 00 11
, Long. 80° 36 1 30 11

; Banana River 
in dredged channel between markers #39 and #42, immediately west of the 
Air Force Titan Launch Complex. The channel is very narrow and well 
defined, and areas to either side are extremely shallow; trawling neces­
sarily is confined to the channel and its edges. Average depth 3.4 m. 
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Figure 4. Map of the northern portion of the Indian River lagoon 
system, showing the locations of seven trawl stations sampled for the 
analysis of the epibenthic fish community. 

44 



) 
) 

The sampling gear was a 4.9 m semi-balloon otter trawl meeting the 
following specifications: 4.9 m headrope, 5.8 m footrope; body of 3.8 cm 
stretch mesh No.9 nylon thread; cod end of 3.2 cm stretch mesh No. 15 
nylon thread; innerliner of 1.3 cm stretch mesh No. 42 thread knotless 
nylon netting hogtied to the cod end; head and foot ropes hung on 9.5 mm 
diameter poly-dac net rope with legs extended 13.1 m and wire rope 
thimbles spliced at each end; six 3.8 x 6.3 cm Ark floats on headrope, 
tickler chain on foot rope; trawl doors 61 x 30 cm, made of one inch ply­
wood with 25 x 12 mm straps and braces, approximate weight 16 kg. The 
trawl was towed behind one of two boats: (1) a 8.6 m inboard diesel­
powered work boat (the R/V PEGASUS or its prototype) or (2) a 5.1 m 
fiberglas work skiff powered by a 70 hp. outboard engine. The PEGASUS 
was equipped with a winch, stern-trawling frame, and a bridled cable so 
that net handling was automated. When the outboard skiff was used, the 
net was towed with ropes and was set and retrieved by hand. 

Seven separate trawl tows, each lasting two minutes, constituted the 
sampling regime at a station. With the tow boat moving forward at idle 
speed, the net was set and run out to a distance of 18-20 meters behind 
the boat. Timing started at that instant and the net was towed at 4-5 
knots. At the end of two minutes, the boat was returned to idle speed 
and the net was retrieved. Seven such tows were made in succession at 
each station. Tows were made in a varied and irregular pattern. Two 
factors regarding tow path were considered important: (1) that no one 
area be trawled through but once, and (2) that each tow stay within a 
reasonably uniform habitat type, especially regarding depth and degree of 
vegetative cover. These ideal requirements could not be maintained 
through all tows. 

The technique of multiple (repetitive) trawling at a station has been 
elaborated by Livingston (1976). Taylor (1953) showed that a high vari­
ability was associated with mean catches per tow, because of the conta­
gious distribution of many epibenthic fishes. Roessler (1965), who 
pioneered the use of repetitive trawling in Biscayne Bay, found that 7~8 
replicates were adequate for most purposes. Clark (1974) found that the 
most important factors influencing the variability of trawl catches in 
Everglades National Park were salinity, substrate types and, especially, 
density of benthic vegetation. Livingston's (1976) statistical analysis 
revealed that species diversity indices usually became asymptotic by the 
seventh sample, often substantially before. Species accumulation curves 
usually became asymptotic by the seventh sample, but on some occasions 
new species continued to accumulate up until the 15th sample. The gradu­
al addition of rare species occured at rates that varied from station to 
station. The repetitive method (seven tows, each lasting two minutes) 
consistently produced more individuals and species than a Single 14 
minute tow. Overall, Livingston (1976) considered 7 repetitive samples 
adequate for representative collections from fish communities having 
conspicuous dominants and contagious distributions. 
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My preliminary studies did not indicate any consistent differences 
between day and night samples (Snelson, 1977a, 1977b). Consequently, all 
sampl ing was conducted during daylight hours. Stations were sampled fif­
teen times, approximately bimonthly, between November, 1976 and February, 
1979. Speci fic sampl ing dates were as follow: 3-12 November, 1976; 
16-17 December, 1976; 10-11 February, 1977; 18-20 April, 1977; 20-22 
July, 1977; 26-31 August, 1977; 13-15 October, 1977; 16-17 December, 
1977; 23-24 February, 1978; 20-21 April, 1978; 27-28 June, 1978; 28-29 
August, 1978; 30-31 October, 1978; 18-19 December, 1978; and 5-6 
February, 1979. 

All fishes collected in a single tow were preserved together in 
10-15% formalin. Each tow at every station was evaluated separately, and 
the results from the seven tows were merged statistically to construct 
the data for the station. Fishes were returned to the laboratory for 
analysis. After about 10 days in formalin, collections were washed and 
transferred to 40% isopropyl alcohol. The collection was sorted, identi­
fied, and counted. All fishes of a single species from a single sample 
were weighed collectively to the nearest gram on an electronic top­
loading balance after excess fluid was blotted from their surfaces. 
Finally, the life stage distribution of the individuals in a collection 
was estimated to the nearest 10 percent in four categories, larvae, 
young, juvenile, and adult. The categories established were arbitrary, 
and were designed to serve as an index to the relative growth status of 
the individuals involved. The categories were not intended to conform 
specifically to age classes or sexual maturity status. In many cases, 
however, 1 iterature reports and our observations suggest that our lIyoungll 
category conforms approximately to young-of-the-year for that species, 
and our juvenile-adult distinction approximates the size at which the 
species attains sexual maturity. The size criteria used in aSSigning 
cornmonly trawled species to life stage categories are given in Appendix 
Table 1. The category IIlarvaell usually is unequivocal. Larvae always 
are small and possess morphologieal traits and pi gment patterns di stinet­
ly different from later stages of the species. 

The various indices calculated for describing community structure 
were as follow: 

(1) IIRichness ll is the Margalef Index of species richness (t1argalef, 
1958 ) 

D :: S-l 
log N 

where 

S is the number of species in the sample 
N is the number of i nd ; v ; d u a 1 s ; n the sampl e. 
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(2) "Simpson" is Simpsonls index of species diversity (Simpson, 
1949) 

S 
D= 2; (pi)2 

;=1 

where 

pi = the proportion of individuals of each species in the 
sample 

S = number of species. 

(3) "Shannon" is Shannonls (or Shannon-Wiener) index of species 
diversity (Shannon and Weaver, 1949) 

S 
H' = - 2; (pi) (1092Pi) 

i =1 

where 

S == n umber of s pee; es 
pi = proportion of total sample belonging to species i. 

(4) II Redundancy" (Wilhm and Dorris, 1968) is based on the maximum, 
minimum and observed val ues of the Shannon index as foll ows: 

R =Hmax - H' 

Hmax - Hmin 

where 

HI = the calculated value of Shannon's index as defined in #3 
above. 

l'\nax = the maximum val ue Shannon ' s index could take, using the 
number of species and individuals used in the calculation 
of HI; this is approximated by and computed as 

where 

s -
Hmin = 

where 

Hmax = 1092 S 

the number of species 
the minimum value Shannon's index could take using the 
number of species and individuals used in the calculation 
of H'; thi s is determined empirically from the data by 
assigning N - (S-l) individuals to one species 

N = the number of individuals in the sample 
S = the number of species in the sample, 

and assigning one individual to each of the remaining 
species 
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(5) "Equitability", sometimes called evenness (Pielou, 1966), is 
based on the Shannon index formulations used above in #4 

J I = H' 
Hmax 

(6) "Dominance" was calculated according to Livingston (1976): 

where 

S = 
Sl = 
S2 = 

(Primary dominance) or D2 = Sl + S2 (Secondary 
S dominance) 

the total number of individuals in the sample, 
the number of individuals of most numerous species, 
the number of individuals of the second most numerous 
spec i es. 

In evaluating the quantitative trawl data on lagoonal fish abundance, 
we have assigned "importance values" (IV) to each species collected as a 
means of evaluating its significance in this epibenthic community. The 
IV is an index combining frequency of capture, number of fish caught per 
tow, and biomass per individual per tow. Each parameter is converted to 
a relative percentage for that station sample, and the three relative 
values are added to yield an IV that can range from 0 to 300. Each 
species taken at a station then is ranked on IV. This technique is 
commonly used in plant community analysis but, to my knowledge, has not 
been used previously in the study of fish communities. The "Biological 
Index" used by Subrahmanyam and Drake (1975) is similar, but is computed 
separately for biomass and numerical abundance. 

The envi ronmental parameters 1 i sted below were measured at each trawl 
station concurrently with fish sampling. In each case, we utilized a 
technique combining simplicity, reliability, and appropriate sensitivity 
as suggested by Strickland and Parsons (1972) and EPA (1974). 

(1) Water temperature: measured at the surface in the field with a 
stem thermometer or a Yellow Springs Instrument (YSI) Model 33 
Salinity-Conductivity-Temperature (SCT) meter to the nearest 
half-degree centigrade. 

(2) Salinity: measured at the surface in the field, with either an 
American Optical Company optical refractometer or a YSI Model 33 
SCT meter; measured to the nearest whole ppt. 

(3) pH: measured with an Orion Model 399A meter, calibrated using a 
stock buffer solution of pH 7.00; measured in the laboratory, 
from a water sample taken on site and preserved in darkness on 
ice for no more than 8 hours; measured to the nearest 0.1 unit. 

(4) Dlssolved Oxygen: measured in the laboratory, from a surface 
water sample taken on site and preserved in darkness in an 
i nsul ated styrofoam contai ner for no more than 8 hours; measured 
with a Yellow Springs Instrument Model 51A oxygen meter and 
stirring probe, calibrated with a Winkler titration procedure; 
appropriate temperature and salinity corrections were made and 
the results were recorded to the nearest 0.1 ppm. 
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(5 ) 

(6 ) 

(7) 

Turbidity: measured in the laboratory with a formazin-standard­
ized Hach Model 2100A turbidimeter; the water sample used was 
collected on site and preserved in darkness on ice for no more 
than 24 hours; results are expressed in NTU (Nephelometric Tur­
bidity Units) and were read to the nearest 0.1 units. 
depth: ~e~sured at the end of each trawl with a sounding line 
marked at one meter interval s; estimated and recorded to the 
nearest 0.1 m; the mean of the seven readings was used as sta­
tion depth. 
percent vegetative cover: the amount of rooted seagrass and 
drift algae on the bottom could not be observed directly at 
trawl stations; cover was estimated from the amount of vegeta­
tion taken in the standard two-minute trawl tow; cover was esti­
mated to the nearest 10 percent, ranging from a percent (no 
vegetation taken in trawl) to 100 percent (a galvanized washtub 
full of vegetation taken); this estimate was biased toward low 
values because (1) areas where drift algae was known to be con­
centrated were avoided purposefully and (2) trawl hauls often 
produced so much algae that the net could not be boated; such 
tows were not sorted, and were voided from the data set. 

Results 

Physico-Chemical Parameters 
The data on water temperature, salinity, turbidity, pH and dissolved 

oxygen are presented graphically on Figures 5-9, and are presented in 
tabular form in Appendix Tables 2 through 6. The data on percent vegeta­
tive cover is presented in Appendix Table 7. 

Temperature 
(Figure 5). Because the lagoon system is so shallow and has 

such a vast surface area, water temperatures fluctuate rapidly in 
response to air temperatures. The lowest water temperature recorded 
during this study was 4°C on 20 January, 1977. During this period, 
there \'1as extensive hypothennal mortality in fishes, both in the KSC 
area and further south in the lagoon system (Snelson and Bradley, 
1978; Gilmore et al, 1978). More typical winter-time surface water 
temperatures are ln the range of 10-12°C. The highest water tempera­
ture recorded during this study was 33.5°C, and surface water temper­
atures during summer regularly are in excess of 30°C. No data on 
diurnal or short-term fluctuations in water temperature are avail­
able, but it is likely that such variation is significant. Because 
of its large surface-to-volume ratio, minor changes in air tempera­
ture, amount of insolation, and wind mixing must have a significant 
influence on water temperature. 

In general, all stations displayed a predictable annual cycle in 
surface temperatures. Station-to-station variation always was pre­
sent but, with the exception of station 5, followed no predictable 
pattern. Station 5, in the southern Indian River basin, averaged 
23.2°C over the length of the study, or approximately 1.1°C higher 
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than the average of all six other stations. Station five is located 
in the basin in which two fossil fuel power p1 ants use 1 agoon v/ater 
for cooling. Station 5 is located approximately 6.6 km south of the 
southernmost power plant. It is possible that the heated effluent 
from the cooling systems of these two power plants keeps the water 
temperature 'in the vicinity of Station 5 sl ightly el evated. 

Excl uding Sta'tion 5, the other stations all have simil ar annual 
temperatures, ranging from 21.7 to 22.6°C. The two Banana River sta­
tions average slightly, but not significantly, higher (22.5°C) than 
the four remaining stations in Indian River and Mosquito Lagoon 
(22. O°C). 

Salinity 
(Figure 6). The lowest salinity recorded during the study was 

22.0 ppt at Station 7, February, 1979. It is likely that surface 
salinity may drop to lower values during periods of heavy rainfall, 
especially at sites near runoff sources. The highest salinity 
recorded was 39.0 ppt at Station 1 in December, 1977. Mosquito 
Lagoon often is hypersaline during long periods without rain (primar­
ily winter and spring), and salinity measurements made during other 
investigations were not uncommonly in excess of 40 ppt. 

Over all stations throughout the study, average salinity was 
29.6 ppt. There was, however, substantial variation, both temporal 
and station-to-station. The two Mosquito Lagoon stations showed the 
highest average salinity (32.6 ppt), the two Banana River stations 
the lowest (26.7 ppt), and the three Indian River stations were 
intermediate (29.6 ppt). The three Indian River stations showed a 
regular north-south decrease in overall mean salinity. The temporal 
and local variation in salinity probably is controlled by complex 
interactions of rainfall, runoff, evaporation, wind, and currents. 
The two lowest average salinities were recorded in February, 1976 
(26.6 ppt) and February, 1979 (24.7). Average salinities in excess 
of 31 ppt were recorded in the months of June (31.9), July (31.1), 
October (33.1), and December (31.7)~ The graph lines for the indi­
vidual stations usually rise and fall in synchrony, but there are 
some noteable exceptions. 

Turbidity 
(Figure 7). Turbidity in the lagoon system generally is quite 

low, averaging 3.8 NTU over the study. Values below 2 NTU were com­
mon, and values in excess of 10 NTU were recorded only three times. 
Station means show that the two Banana River sites consistently had 
the lowest turbidities and Stations 2 and 5 had the highest. 

The low turbidity of the lagoonal system is explained by the 
lack of major runoff sources. By comparison, in the Apalachicola Bay 
system, dominated by a major river, turbidity readings in excess of 
10 NTU and as high as 30 NTU were typical (Livingston, et ale, 1974). 
There appears to be no regular seasonal pattern in turbldity varia­
tion in the lagoon system. Most variation in turbidity is a function 
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of wind, currents, and, possibly, power boat traffic and local con­
struction and dredging activities acting to suspend bottom sediments 
in the water col umn. It is noteworthy that Stations 6 and 7 are the 
most protected stations, both in terms of wind exposure an~ power 
boat traffic, and rather consistently had the lowest turbidities. 

Dissolved Oxygen. 
(Figure 8). Because of its extensive algae and spermatophyte 

flora, vast surface area, and generally low pollution load, daytime 
surface dissolved oxygen concentrations in the northern part of the 
lagoon system were quite high, averaging 7.5 ppm over the study. 
Values below 5 ppm were rare, recorded only during one sampling 
(August, 1978) at Stations 1 (3.9 ppm) and 7 (4.5 ppm). Values in 
excess of 8 ppm were common, especially during the winter months. 
Many of the values recorded in Appendix Table 5 were in excess of 
saturation. Supersaturation is not to be unexpected, since samples 
were taken at the surface where wind and wave agitation often were 
present, and were taken during daylight hours usually near or over 
areas of extensive vegetative cover. 

The seasonal pattern of variation in dissolved oxygen follows 
the predictable pattern of high values in cooler months, lower' values 
in warmer months. The graph lines for the individual stations usual­
ly rise and fall in synchrony, with noteable exceptions only in 
April, 1977 and August, 1978. The pattern of variation among the 
stations also varies, in accordance with the sequence of sampling. 
Dissolved oxygen concentrations follow a regular daily cycle, and are 
lowest in the period around dawn and highest in late afternoon. Both 
Stations 1 and 7 routinely were the first stations sampled on succes­
sive days, normally before 0900 hours; and Stations 4 and 5 were the 
last stations sampled in the late afternoon. The average dissolved 
oxygen values for Stations 1, 5,.and 7 reflect this sequence of samp­
ling. The two lowest dissolved oxygen values measured during our 
study were recorded at stations 1 and 7 (August, 1978). 

I 
l?!i . 

(Figure 9). Overall, pH values at all stations averaged 8.2, 
and there was little variation among the stations. Values below 7.0 
were recorded only twice, at stations 1 (6.5) and 4 (6.7) in Decem­
ber, 1976. Values in excess of 8.9 were recorded only six times, in 
April, 1977; December, 1977; October, 1978; and February, 1979. 
Sample period means for pH showed little variation, ranging from 7.6 
to 8.8 with the single exception of July, 1977 when pH values were 
uniformly low at all stations (range 7.0 - 7.6,-x = 7.2). 

Average Vegetation Cover. 
The data on average cover are not shown in graphical form, but 

are presented in Appendix Table 7. As noted in the Methods section, 
the way in which cover was estimated produced biased results; thus, 
the values in the table do not clearly reflect seasonal or spatial 
changes in vegetative cover. The type of cover most accurately 
reflected by the amount caught in the trawl was the drift algae, not 
rooted spermatophytes. Even when the trawl was pulled directly 
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through a seagrass bed, most of the vegetation in the net was the un­
attached drift algae lodged among the rooted grasses. Only at sta­
tion 7 was there a significant amount of rooted seagrasses. At all 
other stations, vegetative cover estimates reflect (inaccurately) 
drift algae concentrations. 

Dri ft algae dccas i ona 11y reached "problem" concent rat ions at all 
stations, but Stations 1, 3, and 4 produced the majority of tows that 
had to be aborted. Algae problems typically were most noteworthy in 
late winter and spring, perhaps due to persistent Northeast winds 
blowing algae off of the shallow flats and concentrating it in deep 
holes and dredged channels. However, an algae problem was encounter­
ed at at least one station during every month of sampling. 

Fish Populations 

Gear Bias. 
Before proceeding with a discussion of the fish community, it is 

important to emphasize the effect of gear bias. All sampling proce­
dures are biased in some fashion, and trawling is no exception. De­
spite its sources of bias, trawling is the generally-preferred method 
of estuarine fish sampling, because of the great difficulty of work­
ing with seine or gill net data in a quantitative fashion (Recksiek 
and McCleave, 1973; Livingston, 1976). 

Because the trawl is pulled relatively slowly across the ~ottom, 
it captures primarily sl ow-swimmi ng benthi c or epi benthi c specles. 
Since SWimming speed is a function of fish length, trawl catches are 
biased toward juveniles of most species. Becuase of the relatively 
large mesh size of the "wings" of the trawl, many very small fishes 
that "hit" the net pass through and are not captured. Fishes that 
lie flat on the bottom (e.g. flatfishes, stingrays) may not be caught 
because the net may IIride over" them; and burrowing fishes such as 
eels and some gobies are either not at all or are under-represented. 
Finally, stern-trawling has the disadvantage of pulling the net in 
the prop-wash of the tow boat. The prop-wash and/or engine noise may 
frighten fishes away from the boat and the mouth of the net. This 
effect may be especially significant at very shallow stations. 

One additional source of bias, that may be peculiar to trawling 
in the Indian River system, is the problem with drift algae. When 
algae accumulates in the net, it probably alters the way the net 
fishes. This was especially obvious when algae concentrations were 
heavy. Often the mouth of the net collapsed completely and forward 
progress of the tow boat was noticeably impeded. This explains why 
tows with large amounts of drift algae were voided. In other 
instances, algae accumulating in the net in small to moderate amounts 
served as a fine-mesh strainer, causing relatively greater retention 
of small fishes (e.g., gobies, pipefish) that normally would have 
passed through the mesh. 

57 



The consequences of these sources of bias must be kept in mind
when evaluating the data or in designing future follow-on studies.
In this and other community studies, the community is defined, in a
practical sense, by the sampling method(s). For example, there are
many fishes in the Indian River epibenthic fish community that are
improperly represented in our results (e.g., spotted seatrout), and
others that are, perhaps, too heavily represented because of their
"catchability". Wherever the phrase "fish community" is used herein,
it is understood that I am referring to the "trawlable fish commu-
nity" defined in terms of the sampling procedure.

Fishes Collected.
tots of 63 fish species in 31 families entered trawl collec-

tions (Table 2). This is a 54 percent of the total number of species
collected throughout the faunal survey by all methods. Most species
were collected uncommonly, and only a small number of species entered
trawl collections with regularity and in large numbers. Of the
153,850 identifiable fishes collected, one species (Anchoa mitchilli)
constituted 90.9 percent (Table 3).

In this regard, the epibenthic fish community of the Indian
River lagoon system behaves like other lagoon and estuarine fish com-
munities throughout the southeast; i.e., the number of species is
moderate to rich, but there are a very few species that are excesive-
ly abundant and numerically dominate the system (Dahlberg and Odum,
1970; Perret, 1971; Swingle, 1971; Livingston, et al., 1977; Ogren
and Brusher, 1977).
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Table 2

A list of the 63 fish species taken during quanti-
tative trawl sampling in the Indian River lagoon
system, November, 1976 to February, 1979.

No. of	 No. of
Species	 Collections	 Specimens

Dasyatidae
1. Dasyatis sabina (Atlantic stingray) 	 22	 23
2. Ds
3.	

bluntnose stingray)	 16	 21
 micrura (smooth butterfly ray)	 1	 1

Elopidae
4. Elo s saurus (ladyfish) 	 12	 12
5. Megalops atlantica (tarpon)	 2	 2

Clupeidae
6. Brevoortia smithi (yellowfin menhaden)	 14	 26
7. Brevoortia t ra^nnus (Atlantic menhaden) 	 16	 38
8. Haremul a ensace (scaled sardine)	 33	 183
9. Opi— s-T thnnema og inum (Atlantic thread	 20	 91

herring)

Engraulidae
10. Anchoa cabana (Cuban anchovy) 5 10
11.nA cioe^fus (striped anchovy) 79 729
12.	 Anchoa mitchi	 i	 (bay anchovy) 552 139,779
13. FE i—oa nasuta	 ongnose anchovy) 1 1

Synodontidae
14. Synodus foetens	 (inshore lizardfish) 2 2

Ariidae
15.	 Arius felis	 (sea catfish) 111 325
16.	 Bagre marinus (gafftopsail	 catfish) 45 84

Batrachoididae
17. Opsanus tau (oyster toadfish) 26 33

Gobiesocidae
18.	 Gobiesox strumosus (skilletfish) 2 2

Cyprinodontidae
19.	 Floridichthys carpio 	 (goldspotted 1 1

killifish)
20.	 Lucania parva	 (rainwater killifish) 24 103

Atherinidae
21.	 Menidia peninsulae (tidewater silverside) 14 282
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Table 2 (Continued)

No.	 of No. of

S ecies Collections Specimens

Syngnathidae
22.	 Hippocampus erectus	 (lined seahorse) 18 20
23. Hippocampus zosterae (dwarf seahorse) 7 7
24.Syngnathus loui'sianae (chain pipefish) 50 52

25.	 Syngnathus scove li	 gulf pipefish) 188 688

Serranidae
26.	 Centropristis philadelphica (rock sea 1 1

bass)

Pomatomidae
27.	 Pomatomus saltatrix	 (bluefish) 1 1

Echeneidae
28. Echeneis neucratoides (whitefin sharksucker) 1

	
1

Carangidae
29. Caranx hi ppos	 (crevalle jack) 2	 2
30. a-raniaT tus (horse-eye jack) 1	 1
31. Ch̀ loroscombrus chrysurus 	 (Atlantic bumper) 2	 3

32. Ol i go l i t_c_s^ saurus	 eatherj acket ) 7	 7
33. Selene 	r	 oo down) 1	 2

34. Vomer setapinnis (Atlantic moonfish) 1	 1

Lutjanidae
35. Lutjanusrg iseus (gray snapper) 2	 3

Gerreidae
36. DDiiaeteruolisthostomus (Irish pompano)—

s
-

76 613
37. -uci^ 'nostomus ar enteus	 (spotfin mojarra) 29 97
38. u€ c ostomus =a	 si ver jenny) 55 161

Pomadasyidae
39. Orthopristis chrysoptera	 (pigfish) 19 30

Sparidae
40. Archosar us Probatoce halus (s•heepshead) 9 17
41. Lao on r om o6 ides	 pin is ) 190 1,309

Sciaenidae
42. Bairdiella chrysura	 (silver perch) 338 5,656
43. Cynoscion nebu o us (spotted seatrout) 40 57

44. Cynoscion regalis	 weakfish) 37 60
45. Leiostomus x— antFurus (spot) 126 797

46. Menticirrhus americanus	 (southern 75 141
kingfish)

47. Micropogon undulatus	 (Atlantic croaker) 86 218

60



Table 2 (Continued)

No. of
S pecies	 Collections

Ephippidae
48.	 Chaetodipterus faber	 (Atlantic spadefish) 2

Mugilidae
49.	 Mugil	 cephalus	 (striped mullet) 1

Blenniidae
50.	 Chasmodes saburrae	 (Florida blenny) 22

Gobiidae
51.	 Gobionellus hastatus 	 (sharptail	 goby) 7
52.	 Gobionell us smara	 us (emerald goby) 2
53.	 Gobiosoma ro ustum	 code goby) 196
54. Mi crog^o —i us-- gul__osu^^s (clown goby) 11
55. Miicr6go th^inus (green goby) 16

Triglidae
56.	 Prionotus tribulus	 (bighead searobin) 2

Bothidae
57.	 Citharichthys s ilo terus	 (bay whiff) 5
58. Paral chthys a bigutta	 gulf flounder) 9

Soleidae
59.	 Achirus lineatus	 (lined sole) 40

Cynoglossidae
60. Symphurus plagiusa (blackcheek tonguefish) 4

Balistidae
61.	 Monacanthus hispidus (planehead filefish) 2

Tetraodontidae
62.	 Sphoeroides nephelus	 (southern puffer) 69

Diodontidae
63. Chilomycterus schoepfi (striped burrfish) 	 94

No. of
Specimens

2

1

32

8
2

1,731
12
24

2

11
9

48

4

2

90

181
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Table 3

The ten most numerous fishes collected during
quantitative trawling operations in the Indian
River. The percentage is based on a grand total of
153,850 identifiable fishes collected.

Number % of
Rank Caught Total

1. Anchoa mitchilli	 (bay anchovy) 139,779 90.9
2. Bairdiellaa chrysura (silver perch) 5,656 3.7
3. Gob^osoma.robustum (code goby) 1,731 1.1
4. Lagodon rhomboides	 (pinfish) 1,309 0.9
5. Leiostomus xanthurus (spot) 797 0.5
6. Anc ooaa hepsetus	 striped anchovy) 729 0.5
7. Syngnathus scovelli	 (Gulf pipefish) 688 0.4

8. Di a tteer_us_ o i s^	 thostomus (Irish pompano) 613 0.4
9. ri7^ us felis	 sea catfish) 325 0.2
10. enidia peninsulae	 (tidewater silverside) 282 0.2

Numbers and Biomass.
Detailed results for each trawl station for each sampling data

are presented in Appendix Tables 8-112. Appendix Tables 113-127 sum-
marize the number of species, number of individuals and biomass col-
lected at all sample stations during each sampling period. These
data are the original source of all the following analyses.

Table 4 gives the data on overall abundance of fishes in trawl
samples (mean number of individuals caught per trawl tow). The same
data are presented graphically, by station, in Figure 10. Over the
entire study, an overall average of 210 fishes were collected in each
trawl tow (for seven tows per station per sample period, an average
of 1,470 fish per station on each sample date). Stations 4 and 7
rather consistently had the lowest catches, and Stations 1, 5, and 6
usually had the largest. No other generalizations can be drawn be-
cause of the dramatic temporal and spatial variation in trawl catches
(Figure 10). In general, trawl catches were highest in summer and
lowest in winter, although the winter of 1978-79 was an exception.
Excessively high catches at certain stations in July 1977, December
1977, and August 1979 tend to obscure the overall trends.
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Table 4

Summary of the mean number of fishes caught per tow at trawl monitoring stations.

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.
Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 X

1 36 7 30 4 2,912 134 177 6 34 123 527 528 146 42 5 314
2 50 20 3 86 658 82 56 18 183 18 251 26 37 27 8 102
3 45 11 260 29 373 80 76 2 74 29 349 1,227 65 112 131 191
4 102 4 36 62 125 85 39 1 20 2 192 133 77 37 191 74
5 59 44 35 44 240 99 162 223 119 85 53 2,404 91 242 174 272
6 247 140 84 79 1,651 619 431 891 3 343 369 754 447 515 408 465
7 35 4 84 5 272 9 21 13 6 13 41 150 53 15 14 49

X 82 33 76 44 890 158 137 165 63 88 255 746 131 141 133 210

w
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Over the entire study, a grand average of 5378 of fishes were
taken in each trawl tow (Table 5). The relative rankings among the
seven stations are the same as based on the abundance data. However,
the biomass data show even more excessive temporal and spatial
heterogeneity than the abundance data (Figure 11).

Pooling the data from all seven stations, temporal trends in
abundance and biomass variation are discernable (Figure 12). Fishes
were generally least abundant during the cooler months and more
abundant in the summer, with dramatic summer peaks in July and
August. The biomass curve approximates the abundance curve except in
November, 1976; October and December 1977; and December 1978 and
January, 1979. During these periods, biomass was relatively much
higher than abundance due to the reduced proportional abundance of
anchovies and/or the capture of a small number of very large fishes.
In all instances such "odd" catches occurred at one or a few stations
and never were uniformly characteristic of all stations.

Species Diversity.
correlation matrix for the entire quantitative trawl data set

(Table 6) reveals a high degree of correlation among the various
measures of species diversity calculated (number of species, rich-
ness, Simpson's index, Shannon's index, redundancy, equitability,
primary dominance and secondary dominance). Because of the high cor-
relations, richness, redundance, equitability, and secondary domi-
nance are eliminated from this discussion.

The total number of species caught at each station is given in
Table 7 and is graphed in Figures 13 and 14. Over the entire study,
an average of 10.9 species were caught at each station during each
sample period. Values ranged from a low of 3 (Station 4, December,
1977, and February, 1978) to a high of 23 (Station 1, August, 1977).
Stations 2, 4, and 9 rather consistently produced the lowest number
of species, and Station 1 and 6 averaged the highest. However, there
was no temporal consistency in these relative rankings. Likewise,
there is no clear temporal pattern when the average number of species
for all stations is considered. In general, the number was low in
the spring, summer and fall of 1977, and then low again in the winter
and early spring of 1978. This winter-summer trend was broken when
the number of species did not peak dramatically in the summer of
1978, and rose to high levels in the winter of 1979.

Shannon's and Simpson's species diversity measures are highly
correlated (r= -0.98). Simpson's index is a measurement of
dominance-diversity, giving greatest weight to the most abundant
species. Shannon's index gives greatest weight to total number of
species and especially uncommon ones. Because of (1) the small
number of species captured, (2) the great domination by one species,
and (3) changes in total abundance dictated almost entirely by that
one species, the two indices are virtual mirror images of each other
(Figures 14-16; Tables 8-9).

65



Table 5

Summary of the mean biomass (g) of fishes caught per tow at trawl monitoring stations.

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.

Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 X

1 1,056 131 692 301 2,362 894 1,925 130 589 269 519 764 1,252 985 77 797

2 1,790 297 203 842 619 278 538 473 306 400 445 447 435 160 211 496

3 115 35 594 235 1,169 181 191 240 607 211 2,007 1,042 358 197 809 533

4 136 77 208 407 287 233 413 85 80 2 335 150 290 595 1,048 290

5 1,022 640 421 288 1,069 415 364 1,325 466 1,945 44 1,181 752 949 346 718

6 1,447 598 237 287 989 399 603 2,137 61 533 369 514 408 764 574 561

7 270 275 185 219 391 56 430 67 37 98 128 388 48 298 659 18

X 834 293 363 368 984 351 638 637 307 494 550 641 506 564 532 537

rn
rn
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Table 6

A correlation matrix for physico-chemical parameters and fish community parameters. The matrix is based on seven trawling stations in the Indian

River Lagoon system which were sampled 15 times between November, 1976 and February, 1979. Correlation coefficients are based on 95 and 105 observa-

tions, depending on missing data. * = P < 0.01.

Temperature

Salinity

pH

D. 0.

rn Turbidity

X Depth

X Cover

# Species

X Species/Tow

X # Fish/Tow

X Biomass/Tow

Richness

Simpson

Shannon

Redundancy

Equitability

Dominance 1

Dom-inance 2

# A. mitch I I I I

% A. mitchilii
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1.00 0.23 -0.28*	 -0.62* 0.02 0.08 -0.14 0.20 0.28 0.37* 0.14 -0.03 0.27* -0.26* 0.24 -0.29* 0.26* 0.24 0.36* 0.29*

1.00 -0.31*	 -0.24 0._13 -0.34* -0.08 0.02 0.12 -0.01 0.14 0.01 -0.06 0.06 -0.08 0.06 -0.01 -0.05 -0.01 -0.07

1.00	 0.37* -0.05 0.32* 0.01 -0.08 -0.09 -0.13 -0.10 0.00 0.01 0.02 0.04 -0.01 0.02 -0.04 -0.13 0.05

1.00 -0.04 0.00 0.00 -0.25 -0.30* -0.05 -0.11 -0.-10 -0.09 0.09 -0. 10 0. 14 -0.10 -0.16 -0.04 0.18
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1.00 0.33* 0.57* 0.59* 0.07 0.01 0.12 -0.25 0.07 0.07 0.30* 0.23
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Table 7

Summary of the total	 number of species caught at trawl monitoring stations.

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug.

Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978

1 11 5 11 12 20 23 22 8 5 11 17 16

2 11 11 6 11 10 11 14 6 7 8 8 8

3 9 6 9 14 14 11 10 5 16 10 9 13

4 10 9 11 17 10 13 7 3 3 4 10 8

5 15 14 12 ll 12 12 9 12 8 8 6 10

6 22 16 10 13 14 21 17 17 6 11 15 12

7 13 7 5 12 13 8 7 14 6 8 11 9

X 13.0 9.7 9.1 12.9 13.3 14.1 12.3 9.3 7.3 8.6 10.9 10.9

v0

Oct. Dec. Feb.

1978 1978 1979 X

15 20 6 13.5

6 10 9 9.1

13 10 16 11.0

8 12 10 9.0

5 14 13 10.7

7 11 15 13.8

8 10 9 9.3

8.9 12.4 11.1 10.9
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Table 8

Summary of data on the Shannon diversity index (H I ) collected at seven trawl stations In the Indian River lagoon

system, November, 1976 to February, 1979..

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.
Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 X

1 1.85 1.62 0.89 3.38 0.13 1.63 1.68 2.49 0.46 0.30 0.20 0.22 1.53 3.17 1.86 1.43
2 1.40 2.22 1.72 1.46 0.21 0.73 1.77 1.27 0.20 1.96 0.66 1.97 1.44 1.09 1.98 1.34
3 1.29 0.82 0.21 2.04 0.86 1.06 0.60 1.63 1.46 1.97 0.73 0.07 1.18 0.24 2.02 1.08
4 1.46 2.27 1.24 1.73 0.37 0.45 0.79 1.52 0.17 1.57 0.99 0.19 0.87 2.00 0.41 1.07
5 1.87 1.80 1.94 1.33 0.92 0.91 0.71 1.09 0.23 0.93 0.90i 0.08 1.04 0.67 0.80 1.01
6 1.41 1.22 0.83 1.06 0.14 0.40 0.53 0.50 2.25 0.21 0.20 0.14 0.05 0.06 0.17 0.61
7 1.66 2.14 0.18 3.07 0.19 1.59 1.82 2.87 1.98 1.24 1.87 0.40 0.27 2.40 2.38 1.60

LOX 1.56 1.73 1.00 2.01 0.40 0.97 1.13 1.62 0.96 1.17 0.79 0.44 0.91 1.38 1.37 1.16



Table 9

Summary of data on the Simpson diversity index (D) collected at seven trawl stations in the Indian River lagoon

system, November, 1976 to February, 1979.

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.

Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 X

1 0.42 0.43 0.76 0.07 0.98 0.44 0.48 0.21 0.86 0.93 0.96 0.96 0.48 0.16 0.34 0.56

2 0.57 0.32 0.40 0.52 0.96 0.81 0.44 0.54 0.96 0.32 0.77 0.36 0.49 0.66 0.34 0.56

3 0.61 0.76 0.95 0.35 0.70 0.67 0.83 0.41 0.58 0.34 0.74 0.99 0.61 0.95 0.30 0.65

4 0.53 0.26 0.64 0.46 0.91 0.90 0.76 0.20 0.96 0.38 0.68 0.96 0.72 0.42 0.90 0.64

5 0.36 0.39 0.36 0.59 0.72 0.74 0.78 0.55 0.95 0.68 0.71 0.98 0.52 0.79 0.76 0.66

6 0.58 0.63 0.74 0.70 0.97 0.90 0.87 0.86 0.22 0.95 0.96 0.97 0.99 0.99 0.97 0.82

7 0.46 0.26 0.96 0.13 0.96 0.51 0.35 0.17 0.28 0.63 0.42 0.90 0.94 0.25 0.23 0.50

.p _
X 0.50 0.44 0.69 0.40 0.89 0.71 0.65 0.42 0.68 0.60 0.75 0.87 0.68 0.60 0.55 0.63
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Indian River lagoon system, Florida, from NovembTr, 1976 to February, 1979.
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Indian River lagoon system, Florida, from November, 1976 to February, 1979.



Among the seven stations, the mean Shannon diversity was high at
Stations 1, 2, and 7 and was low (consistently through time) at
Station 6. Both indices showed considerable temporal heterogeneity
in approximately opposite directions (Figure 14). In an overall
sense, Shannon's diversity tended to be high (though variable) in
winter and rather uniformly low in summer. The month of February was
the one winter month that upset these trends. Both in 1976-77 and
1977-78 (but not in 1978-79) Shannon diversity was high in December,
dropped to a relatively low value in February and went up again in
April.

Because of the peculiar nature of the data set, the variation in
both diversity indices is driven almost entirely by changes in abun-
dance and relative.dominance of one species, Anchoa mitchilli. This
can be seen in the high correlation between both Shannon a and
Simpson's diversity index and primary dominance (r = -0.97 and 0.98
respectively; (Table 6) and by the close conformation of diversity
peaks and valleys to changes in abundance of the bay anchovy (Table
10). Although it consistently was dominant in abundance at all sta-
tions, its absolute abundance changed dramatically, both among the
stations and temporally. It reached maximum abundance at different
times at all stations except 4 and 7. It generally reached greatest
abundance at station 6. Greatest overall abundance was during
mid-summer (July, 1977 and August, 1978) but, even then, abundance
was not uniformly high at all stations. The species was generally
abundant throughout the summer until December, and then dropped to
relatively low abundance in late winter and spring, except that abun-
dance was not high in the fall and early winter of 1976.

Correlations Among Environmental and Fish Community Parameters.
a le	 Water temperature was weakly but signs icant y cor-

related with several fish community parameters in a fashion reflect-
ing the general increase in abundance of Anchoa mitchilli in warmer
months. Turbidity was weakly but significantly' corre ated with the
mean number of species per tow and mean biomass per tow but not with
other measures of abundance or diversity. The correlation with mean
number of species per tow may be spurious, since there was not a sig-
nificant correlation with absolute number of species per station.
The correlation between turbidity and biomass per tow probably is
biologically significant. Larger fish probably are less able to
avoid the net under turbid conditions. A similar difference in catch
often is seen in comparing day and night samples (Ogren and Brusher,
1977). The mean of vegetative cover is weakly but significantly cor-
related with Margalef's richness factor. This correlation plus the
pattern of (insignificant) correlations between cover and Simpson's
and Shannon's index and primary and secondary dominance suggest that
the fish species caught among drift algae are rather equally distri-
buted among a small to moderate number of individuals.

The high degree of correlation between various measures of com-
munity diversity and community structure has been pointed out above.
I reiterate the lack of significant correlation between the number of
species at a station and any diversity measure except richness.
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Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.

1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979

5 1 26 1 2,876 76 118 1 <1 119 518 517 95 8 3

3 0 2 59 643 74 36 <1 179 7 218 4 25 22 3

35 9 254 14 306 65 69 0 55 6 297 1,220 49 109 56

6 <1 29 38 120 81 33 0 19 0 157 130 65 23 181

5 20 9 33 203 85 142 151 115 8 44 2,385 56 214 152

184 110 72 66 1,627 588 402 826 1 335 361 744 445 512 401

8 <1 79 <1 268 6 7 3 0 10 25 142 51 <1 5

Station

1

2

3

4

5

6

7

X

291

85

170

59

241

445

40

Table 10

The mean number of Anchoa mitchilli caught per tow at 7 trawl monitoring stations between November, 1976 and February, 1979.

X	 35	 20	 67	 30	 863	 139	 115	 140	 53	 69	 231	 735	 112	 127	 114	 190
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Table 11

Summary of data on primary dominance (DO collected at seven trawl stations in the Indian River lagoon system, November 1976 to February, 1979.

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.

Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 X

1 0.62 0.63 0.87 0.16 0.99 0.57 0.67 0.39 0.93 0.97 0.98 0.98 0.65 0.27 0.53 0.68

2	 - 0.75 0.54 0.62 0.69 0.98 0.90 0.64 0.70 0.98 0.41 0.87 0.55 0.67 0.80. 0.49 0.69

3 0.77 0.87 0.98 0.50 0.82 0.81 0.91 0.64 0.75 0.52 0.85 0.99 0.76 0.97 0.43 0.77

4 0.71 0.39 0.80 0.62 0.95 0.95 0.87 0.40 0.98 0.59 0.82 0.98 0.84 0.63 0.95 0.77

5 0.46 0.46 0.52 0.75 0.85 0.86 0.88 0.68 0.97 0.82 0.84 0.99 0.61 0.88 0.87 0.76

6 0.75 0.79 0.85 0.83 0.99 0.95 0.93 0.93 0.42 0.98 0.98 0.99 1.00 1.00 0.98 0.89

7 0.63 0.38 0.98 0.30 0.98 0.70 0.49 0.28 0.38 0.79 0.62 0.95 0.97 0.36. 0.38 , 0.61

X 0.67 0.58 0.77 0.55 0.94 0.82 0.77 0.57 0.77 0.73 0.85 0.92 0.79 0.70 0.66 0.74
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Importance Value.
The dramatic temporal and spatial variability in trawl catches

noted in this study are characteristic phenomena in all estuarine
systems. Variation in physical-chemical forcing factors may be
equally erratic, on both short and long time scales (Livingston,
1977). Consequently, most authors have been reluctant to put great
significance on absolute changes in abundance, biomass, or diversity
indices, until many years worth of data have been analyzed and the
short and long term fluctuations in the system have been understood.
In dealing with estuarine data, traditional statistical analysis
often is ignored and semi-quantitative analysis is employed, espec-
ially the percentage rankings of species by absolute abundance
(Turner and Johnson, 1973).

The relatively infrequent sampling, the short span of data col-
lection, and the great variability in results noted above prompt me
to put greatest interest on semi-quantitative relative measures in
describing this data set as a base line for future, long-range moni-
toring. Most authors have ranked species by relative abundance to
determine dominance, ignoring size and frequency of capture (e.g.,
Dahlberg and Odum, 1970; Turner and Johnson, 1973; Livingston, 1976;
Ogren and Brusher, 1977). In their study of salt marsh fishes,
Subrahmanyam and Drake (1975) ranked species on the basis of their
Biological Index (BI), calculated from the relative abundance of each
species in each sample and the frequency of occurrence in all sam-
ples. The BI was calculated separately for abundance and biomass
data.

In this study I have used Importance Value( IV) as a measure of
relative dominance. This index incorporates relative abundance,
relative biomass, and relative frequency of capture of each species,
captured at a station, and ranks each species on the calculated
value. The technique is borrowed and modified from the use of Impor-
tance Value in plant ecology (Mueller-Dombois and Ellenberg, 1974).
This index has utility, since it reflects energetic relationships
within the fish community. An anchovy weighing one gram and a sting-
ray weighing one kilogram certainly should not be regarded as equal
in a functional sense. Likewise, a species that is numerous in one
limited area but uncommon elsewhere should not necessarily be weight-
ed more heavily than a species that is in low abundance but widely
and uniformly distributed. The IV at least partially compensates for
such inequities.

Relative Importance Among Species.
Appendix Tables 128-232 give the IV ranking of each species for

each station during each sample period. Appendix Tables 233-239 sum-
marize the top five ranking species by station for each sample
period. Finally, Table 12 summarizes the top eight species at each
station, based on their relative IV rankings over the entire period
of study.

80



Table 12

The overall importance value ranking of the eight top species at seven trawl stations.

All fifteen sample periods from November, 1976 to February, 1979 are pooled..

Rank

1

2

3

4
00J

5

6

7

8

Station 1 Station 2 Station 3 Section 4 Section 5

Anchoa Anchoa Anchoa Anchoa Anchoa

mitchilii mitchilii mitchilli mitchilii mitchilli

Lagodon Lagodon Bairdiella Chilomycterus Bairdiella

rhomboides rhomboides chrysura schoepfi chrysura.

Dasyatis Leiostomus Gobiosoma Syngnathus Arius

sayi xanthurus robustum scovelli fells

Chilomycterus Bairdiella Lagodon Sphoeroides Chilomycterus

schoepfi chrysura rhomboides nephelus schoepfi

Arius Dasyatis Arius Gobiosoma Sphoeroides

fells sabina fells robustum nephelus

Bairdiella Arius Dasyatis Bairdiella Bagre

chrysura fells sabina chrysura marinus

Gobiosoma Dasyatis Syngnathus Leiostomus Syngnathus.

robustum sayi scovelli xanthurus scovelli.

Sphoeroides Bagre Chilomycterus Lagodon Dasyatis

nephelus marinus schoepfi rhomboides sabina

Section 6 Section 7

Anchoa Anchoa

mitchilii mitchilli

Chilomycterus. Sphoeroides

schoepfi nephelus-

Bairdiella Chilomycterus

chrysura schoepfi

Lagodon Gobiosoma

rhomboides robustum

Arius Bairdiella

fells chrysura

Dasyatis Arius

sayi fells

Sphoeroides Syngnathus

nephelus scovelli

Bagre Leiostomus

marinus xanthurus



These data, like those discussed above, illustrate the dominance
of the lagoon epibenthic fish fauna by a relatively few species.
There are only twelve species occupying the top eight ranks over all
seven stations. Anchoa mitchilli ranked first at all seven stations,
usually with an IV	 -to three times that of the second ranked spec-
ies. The remainder of each station's species list is composed of a
mixture of species ranging from those that are very small but numer-
ous and frequent (e.g., Gobiosoma robustum) to those that are rela-
tively quite large but in—Tow abundance- and frequency (e.g., Dasyatis
sayi).

Although the relative rankings of species 2 through 8 vary among
the stations, the species ranked for each station are quite similar.
Thus, I feel justified in pooling the IV data for each station into a
grand IV, and ranking each species according to its overall
importance in the lagoon system. This list is as follows:

1. Anchoa mitchilli

2. Bairdiella chrysura

3. Chilomycterus schoepfi

4. Lagodon rhomboides

5. Sphoeroides nephelus

6. Arius felis

7. Gobisoma robustum

8. Leiostomus xanthurus

9. Syngnathus scovelli

10. Dasyatis sayi

11. Dasyatis sabina

12. Bagre marinus

The IV's for the first four ranks are sufficiently divergent from one
another that no shifts in their relative rankings would be caused by
additional collecting. The IV's for positions 5 and 6 are close, and
additional data might cause S. nephelus and A. felis to reverse
positions. Likewise, the IVrs for the species ranked 7, 8, and 9 all
cluster together, as do those positions 10, 11 and 12. Additional
data or the addition of new stations might cause shuffling positions
within those two clusters, but probably would not produce dramatic
alterations in the basic structure of the ranked list.
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Discussion

The goal of the quantitative fish sampling program has been to deve-
lop a data set to serve as a baseline for future long-range monitoring.
One desireable characteristic of a monitoring program would be the abili-
ty to produce maximum information with minimum costa In any sampling of
this nature, increasing the intensity of sampling, either spatially or
temporarily, greatly increases cost. Thus our study has been based on
sampling a relatively small number of stations at bimonthly intervals.
Trawl studies designed around different sets of objectives often involve
sampling at a greater number of stations and/or sampling more frequently
(Livingston, 1976; Ogren and Brusher, 1978).

The inherent variability in estuarine biological systems and their.
physical and chemical characteristics combine with the peculiarities
associated with fish sampling to produce variable and heterogeneous data
sets. This variability is amplified in our study because of the rela-
tively infrequent and widely spaced sampling points. It is difficult to
define or statistically defend temporal changes in the fish fauna, temp-
oral changes in the absolute abundance of species, or differences among
stations or broader geographic regions. The relative importance of vari-
ous fish species is much easier to quantify, is relatively stable both
spatially and temporally, and probably is the best index for the evalua-
tion of community change in long-range monitoring of the lagoon fish com-
munity. Since their occurrence, distribution, and abundance is so highly
unpredictable, only the most dramatic changes in rare species are reli-
able indicators of community change. After evaluating these generaliza-
tions, and considering the nature of the data, I conclude that the most
reasonable use of the quantitative trawling results in future assessment
of the lagoon fish community is through comparisons of the relative rank-
ing of the dominant species based on absolute abundance or Importance
Value (IV).

The top ten species ranked on abundance and IV are compared in Table
13. The first and second ranked species are the same on both lists, and
the two lists share five other species in common. Although the rankings
of these five species are identical only in one case (Lagodon rhom-
boides), the differences are not great. Either list would be satisfac-
tory for future comparisons; but the IV is a more satisfactory index of
importance, both intuitively and ecologically. Several examples will
suffice. Menidia peninsulae, ranked tenth on the basis of abundance, is
not ranked among the top ten on the IV list. Although this is a very
common species in the lagoon system, it normally is found close to shore
in shallow water and does not enter trawlable habitats often. It is
significant that 227 of the 282 M. eninsulae trawled (80 percent) were
taken in one month (February, 192i8),	 o them (77 percent) at a single
station (Station 1). Similarly, for Diapterus olisthostomus, ranked
eighth on the basis of abundance, 549 of the 613 caught 90 percent) were
taken at station 6. In terms of frequency of capture or widespread
distribution among the trawl stations, neither species was conspicuously
dominant.
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Table 13.

The ranks of the top ten fish species taken in the trawling
program based on relative abundance and importance value.

Relative Abundance

Rank ciesSpecies

1 Anchoa mitchilli

2 Bairdiella chrysura

3 Gobiosoma robustum

4 Lagodon rhomboides

5 Leiostomus xanthurus

	

6
	

Anchoa hepsetus

	

7
	

Syngnathus scovelli

	

8
	

Diapterus olisthostomus

	

9
	

Arius felis

	

10
	

Menidia peninsulae

Relative Importance Value

Rank ciesSpecies

1 Anchoa mitchilli

2 Bairdiella chrysura

3 Chilomycterus schoepfi

4 La odon rhomboides

5 Sphoeroides nephelus

6 Arius felis

7 Gobiosoma robustum

8 Leiostomus xanthurus

9 Sy ngnathus scovelli

10 Dasyatis sayi
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It might be argued that IV gives undue weight to large species. For
example, the stingray Dasyatis_ sayi is ranked tenth by IV. The total
number caught during the trawling program was only 21, explaining why the
species was not ranked numerically. Other studies have shown that this
species reaches a very large size (up to 21 kg) and is, in fact, abundant
in the epibenthic fish community in deeper water. A total of 2,421 spec-
imens were taken from 1975-1978 by netting with turtle nets (Snelson and
Williams, manuscript). Thus the IV may effectively compensate for the
inherent bias of trawl data to under-represent the significance of large,
fast-swimming species.

As noted in the Results section, the relative importance of species
are not identical at the seven stations, but the differences are less
dramatic than the similarities (Table 12). Anchoa mitchilli, ranked
first throughout the lagoonal system, is ranked first at all seven sta-
tions. Bairdiella chrysura, ranked second overall, was ranked between
second and sixth at all seven stations. The species ranked third,
fourth, and fifth overall, (Chilomycterus schoepfi, Lagodon rhomboides,
and Sphoeroides new)  were ranked among the top eight species at
eitherfivm a or six of tie seven stations.

Finally, all ten species ranked on the basis of importance value are
year-round residents of the lagoon system, both as juveniles and as
adults. Only one species (Lagodon rhomboides) is suspected of leaving
the lagoon to spawn in the near-shore ocean Caldwell, 1957). Thus,
these species should be among those most sensitive as long-range indica-
tors of lagoon environmental conditions.

Summary

The objective of this project was to establish baseline conditions
for the epibenthic fish community in the Indian River lagoon system in
the vicinity of Kennedy Space Center. The study was based on seven
permanent study stations sampled bimonthly from November, 1976 to Febru-
ary, 1979. The sampling gear employed was a 4.9 m (16-foot) semi-balloon
otter trawl. The sampling was quantitative and was based on a repetitive
sampling procedure validated in ichthyological literature. Standard
physico-chemical water parameters were measured at each station at the
time of fish sampling.

Surface water temperatures followed a predictable annual pattern.
Typical winter-time surface temperatures were 10-12°C and typical summer-
time values were 30-32°C. Station-to-station variation in water tempera-
ture was minimal. Salinity values ranged from a low of 22.0 ppt to a
high of 39.0 ppt during the study. Overall average salinity was 29.6
ppt. However, there were important regional differences in salinity.
The two Mosquito Lagoon stations had the highest average salinity (32.6
ppt) and the two Banana River stations the lowest (26.7 ppt). The three
Indian River stations were intermediate in average salinity (29.6 ppt)
but displayed a regular north-south decreasing trend in average salin-
ity. Temporal variation in salinity was substantial, but followed no
regular pattern.
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Turbidity in the lagoonal waters generally was quite low, ranging
from a low of 0.6 to a high of 14.0 NTU and averaging 3.8 NTU over the
study. Lowest average turbidity readings , consistently came from Banana
River, the most protected body of water. Surface dissolved oxygen con
centrations ranged from a low of 3.9 ppm to a high of 9.9 during the
study, and averaged 7.5 ppm over the study. Values below 5 ppm were
recorded only twice, and supersaturation values were not uncommon. The
seasonal trends in dissolved oxygen followed the predictable pattern of
high values in cooler months, lower values in warmer months. The pattern
of variation among the stations reflected the daily time that the samples
were taken, and was not indicative of real differences among the sta-
tions. Overall, pH values at all stations averaged 8.2. Individual
measurements ranged from a low of 6.5 to a high of 9.2 but usually varied
between 7.0 and 8.9.

A total of 63 fish species entered quantitative trawl collections.
However, most species were uncommon, and only a small number of species
entered samples regularly and in large numbers. One species, the bay
anchovy ( Anchoa mitchilli), constituted 90.9 percent of all fishes taken,
and the ten most abundant species together constituted 98 percent. The
mean number and mean biomass of fishes caught per trawl tow exhibited
dramatic temporal and spatial variation throughout the study. This
result was not surprising, and is characteristic of trawl sampling invol-
ving fish species with contagious distributions. Consequently, pooling
data over all seven stations produced a clearer result than treating the
stations separately. Average abundance was highest during the summer
months and lowest during the winter. Average biomass was somewhat more
variable but generally followed a similar trend. In general, variations
in both abundance and biomass were "driven" almost entirely by one spec-
ies, Anchoa mitchilli.

The number of species caught per station averaged 10.9 over the
entire study and varied from 3 to 23. Stations 2, 4, and 7 rather con-
sistently produced the lowest number of species, and stations 1 and 6
averaged the highest. However, there was no temporal consistency in
these rankings. Likewise, there was no clear temporal pattern when the
average number of species for all stations was considered. Various
mesures of fish community species diversity were highly correlated and,
generally, primarily reflected the changes in the relative degree of
dominance of Anchoa mitchilli. Approximately 66 percent of the
variability inboff Shannon'ss and Simpson's diversity indices was
explained by the relative contribution of the bay anchovy. Anchovy
populations peaked in midsummer and remained relatively high into early
winter. The relative contribution of anchovies to the total fish catch
peaked from June through October.

Temperature, turbidity, and vegetative cover were the only physical-
chemical parameters significantly correlated with fish abundance and div-
ersity indices. Temperature generally was correlated with fish community
parameters in a way that reflected the greater abundance and dominance of
Anchoa mitchilli in warm months. Turbidity was correlated positively
with average biomass fish caught per tow, but was not correlated with
average number of fish caught per tow. This suggests that more large
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fish were caught under turbid conditions. Finally, average vegetative
cover was weakly but significantly correlated with Margalef's richness
index, but not with other diversity indices.

Despite extensive spatial and temporal variation in the basic fish
community statistics, the use of an Importance Value index as a measure
of relative dominance resulted in considerable predictability, both
spatially and temporally. Only twelve species occupy the top eight IV
ranks over all seven stations. Anchoa mitchilli ranked first at all
seven stations. Although the relative rankings of species 2-8.varied.
among the stations, the species that were ranked were usually similar.
Pooling the IV data for each station throughout the study, the overall
ranking of the twelve most important species was as follows:
(1) Anchoa mitchilli (bay anchovy); (2) Bairdiella chr sura (silver
perch , _7) Chi mycterus schoepfi (striped burr ish ; 	 La odon
rhomboides (pinfish); (5 S hoeroides n̂ephelelu_s^ (southern puffer	 (6)
^ius^^is (sea catfish); /)Goobiosoma robustum (code goby); (8)
Leiostomus xanthurus (spot); (11) Das atis Sabina (Atlantic stingray);
12 Ba re marinus gafftopsail catfish .

Conclusions

1. A total of 63 fish species entered quantitative trawl samples of the
epibenthic fish community.

2. Most species were uncommon, and a small number of species dominated
the collections.

3. Absolute numbers of fishes, biomass, and various measures of fish
community diversity were highly variable, both spatially and tempor-
ally.

4. Most spatial and temporal variations were explained by changes in the
relative abundance of one species, the bay anchovy.

5. Of the physical and chemical water parameters measured, only tempera-
ture explained a substantial amount of the variation in fish commun-
ity measures. Temperature was generally correlated with fish commun-
ity parameters in a way that reflected the greater abundance and
dominance of the bay anchovy in summer months.

6. Despite extensive variation in absolute abundance and diversity data,
the use of an Importance Value (IV) index as a measure of relative
dominance resulted in considerable predictability, both spatially and
temporally.

7. Ranked on the basis of IV, the 12 overall most important species in
the fish community sampled were (1) bay anchovy, (2) silver perch,
(3) striped burrfish, (4) pinfish, (5) southern puffer, (6) sea cat-
fish, (7) code goby, (8) spot, (9) Gulf pipefish, (10) bluntnose
stingray, (11) Atlantic stingray, and (12) gafftopsail catfish.

87



COMMERCIAL FISHERY*

Introduction

Anderson and Gehringer (1965) found that the striped mullet (Mugil
cephalus) and spotted seatrout (Cynoscion nebulosus) supported the prim-
ary fisheries in the Indian River lagoon system. They were followed, in
order of importance, by blue crab(Callinectes 

-
saPidus), spot (Leiostomus

xanthurus), pompano (Trachinotus Caro inus	 and bait shrimp (Penaeus
spp.). The importance of understanding t ese fisheries in the study area
is emphasized by the past records of productivity. Anderson and Gehring-
er (1965) noted that the area consisting of Volusia and Brevard counties
contribute about 66 percent of the striped mullet and 50 percent of the
spotted seatrout production of the entire east coast of Florida.
Although there are other means used locally to harvest these species
(Tabb, 1960), our study has concentrated on the gill net fishery. The
non-gill net catch appears to be relatively small and seasonal. The gill
net fishery is relatively consistent throughout the year, and appears to
be a good index of trends in the overall fishery.

Striped mullet spawn from October to January in offshore waters and
form large schools during this period (Futch, 1966, 1976). The post-
larvae enter estuaries and lagoons at a size'of 18-19 mm standard length
(SL) and attain a length of 160 mm SL by the end of one year (Anderson,
1958). Futch (1976) indicated that mullet enter the fishery at a length
(assumed to be total length but not specified in his publication) of
about 265 mm or about two years old (Anderson, 1958). Mullet under ten
inches (254 mm) total length are protected by law in Florida. Except
during the spawning season, mullet are decidedly nonmigratory. Topp
(1963) notes that tag returns of mullet tagged during 1961-62 indicated
that 72.1 percent traveled less than five miles, and 94.1 percent
traveled less than twenty miles from the point of release.

From an ecological viewpoint, mullet are especially desirable as a
commercial species because they feed primarily on algae and detritus.
When such a large animal feeds at a low trophic level,. the result is a
"telescoped" food chain. Theoretically, a fish occupying such a low
trophic level has a much higher maximum sustainable yield than species
occupying higher trophic levels (e.g., seatrout) (Odum, 1968, 1970).
Despite these desirable ecological properties, mullet are not in great
demand. Several authors (Rosen, 1960; Anderson and Gehringer, 1965;
Futch, 1976; Cato, 1976) have noted that market conditions rather than
fish availability often determine fishing effort for mullet. Further-
more, Florida east coast mullet are slightly smaller than Florida west
coast mullet, and therefore, are less marketable (Anderson and Gehringer,
1965). Decreased landings of mullet have been attributed to a decreased
demand caused by difficulties in processing and changing consumer prefer-
ences, ultimately resulting in lower dock-side price. Decreased mullet
landings, therefore, do not necessarily reflect a decline in fish stocks
(Cato et al., 1976).

*This section authored by W. K. Bradley, Jr.
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Spotted seatrout spawn from March through October in estuaries (Tabb,
1961; Futch, 1970). Females tend to grow faster than males, maturing at
a length of 210-250 mm SL, while male mature around 200-240 mm SL (Moody,
1949; Futch, 1970). Trout occupy a higher trophic level than mullet,
feeding on fish and shrimp. In our study area, the adult seatrout is
reported to feed primarily on striped mullet, pinfish (Lagodon rhom
boides), needlefish (Strongylura notata), pink shrimp (Penaeus orarum),
an^c grass shrimp (Pala.emonetes sue. Tabb, 1961). Spotted seatrout a so
are considered to t nonmigratory (Iverson and Tabb, 1962; Topp, 1963,,
Tabb, 1966). Topp (1963) reported tag returns for spotted seatrout
tagged during 1961-62 that indicated 72.7 percent traveled less than 20
miles from point of release. Growth rates in the Indian River area were
higher than in any other part of the state studied (Tabb, 1961).

Seatrout, unlike mullet, are in constant demand. Although total
poundage landed is less than half that of mullet, the total dollar value
of trout landed is much higher (Anderson and Gehringer, 1965). It has
been suggested (Tabb, 1960) that commercial fishermen "rely upon the sea-
sonal movements of the species and produce their heaviest catches during
winter when fish are concentrated by cold weather or during the concen-
tration of fish at spawning time."

Although monthly landing data presently are available from Florida
Landing Statistics, these data lack information on the amount of effort
expended to capture the given quantity of fish. They also do not provide
an accurate estimate of the locality of the catch. For example, one of
the fishermen participating in this study fishes entirely within Brevard
County. However, he markets his fish in Volusia County, and those fish
would be tabulated as Volusia County landings. Thus, the landing statis-
tics may provide more information on the location of the better paying
wholesalers than on the'locality of catches. Futhermore, the National
Marine Fisheries Service may discontinue monthly publication of these
data in the near future (pers. comm., Tom Dawley, Fisheries Statistics
Division, NMFS, Miami, FL).

Catch-per-unit-effort statistics assume that the catch is dependent
upon population size and fishing effort expended. Theoretically, if
equal effort is expended, then relative population density can be deter-
mined by observing the catch figures. To convert these figures into
actual population size, one needs measurements of the population age
structure and age-dependent mortality (fishing and total) (Rounsefell,
1975).

The objective of this study was to monitor relative population levels
for both mullet and seatrout. By monitoring catch and effort expended by
several fishermen, we felt that it would be possible to obtain reasonably
accurate CPUE values and, therefore, follow the trends of the fishery.

Methods and Materials

The program for monitoring the commercial fishery in the lagoonal
system around Merritt Island and Kennedy Space Center has focused on the
gill-net fishery for striped mullet (Mugil cephalus) and spotted seatrout
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(Cynoscion nebulosus). From October 1, 1,976 to February 27, 1979, 4,264
records on commercial fish catches supplied by six consulting fishermen
were collected to form the data base for this discussion. Those records
represent 1,629 fishing days.

Commercial fishermen and wholesale fish houses were contacted to
locate mullet and trout fishermen. These fishermen were interviewed for
their availability to this study. Four fishermen were selected by their
willingness to participate and by the areas they generally fished. The
fishermen were supplied with data sheets (Snelson, 1977a) to be completed
from catch receipts issued by the wholesale buyers. These receipts occa-
sionally were spot-checked to verify the accuracy of data being sup-
plied. Location of catch, pounds of mullet caught, pounds of trout
caught, pounds of other fish caught, number of men fishing, number of
yards of net fished, and hours of fishing effort per day were supplied by
fishermen. These data then were converted to the metric system and coded
for computer analysis (Snelson, 1977a). Data derived from fishing effort
in the ocean (coded as area 62) was not included in the computer
analysis. Notes from quarterly meetings with each fisherman provided us
with their impression of catches, trends, and information on gear,
changing conditions, and other anecdotal information.

Catch-per-unit-effort (CPUE) was calculated in two ways:

CPUE 1= Wt. x 10 x	 1	 x	 1
Time	 Net Effort	 Men

or

CPUE 2 = Wt. x 10
Net Effort

where

Wt. is weight of fish caught in kg.
Net Effort is yards of net fished divided by 100
Men is number of men fishing
Time is hours fished per day

Constants in the equations are for scaling of the data, and have no
biological significance. In the presentation of results herein, only
CPUE 2 is considered.

The daily CPUE was calculated for each species category. Then month-
ly means and standard errors were derived for each category and each
fisherman. "Fish-house" receipt made no distinction between striped
mullet and the smaller white mullet (Mugil curema). Since mesh sizes
used by the commercial fishermen primarily caught the larger striped
mullet, the total mullet catch was treated as striped mullet. Similarly,
all seatrout catches were assumed to be spotted seatrout, although weak-
fish (Cynoscion re alis) enters the catch in small numbers. It is dis-
tinguished from C. nebulosus both by the fishermen and "fish-houses."
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Commercial net fishermen in the study area can be classified as
either "scrappers" or "draggers". Our consulting fishermen used one of
these two methods, usually exclusively. Both methods employ either gill
o.r trammel nets. Scrapping consists of circling  a school of fish with a
net. If land is nearby, the net may be set in such away that the shore
is utilized as a barrier. More netting then is set inside the first
circle. The fishermen then traverse the "set", beating the water with
the oars and stamping their feet on the boat bottom, causing the fish to
be caught in the netting as they attempt to flee from the commotion.

Dragging is similar to scrapping in that the school is first circled
with the net. The fishermen then get out of their boats, attach the net
to an oar or pole, and drag the two ends in opposite directions such that
the circle is made smaller. This usually continues until half the origi-
nal net makes up the remaining circle. The other half of the net is
fished and set inside the net oircle in one or two smaller circles. Each
circle is dragged down until approximately 4 or 5 m in diameter. At this'
point, the fishermen attempt to "scare" the fish into the net by beating
the water with their oars. The fish then are picked up from the net.

In scrapping, many fish inside the original circle eventually escape.
Dragging results in maximum catch of those fish within the original cir-
cle, but a single net "set "takes much more time to complete than in
scrapping. Scrapping usually results in more sets in a given period of
time than dragging. Fishermen 7, 8, 9, 12 and 13 (arbitrarily assigned
numbers) chiefly fished by scrapping, while fisherman 10 primarily
employed the dragging method. If enough fish were encircled by a "set",
any of the collectors may have dragged the nets, and if fishermen 10_did
not encircle enough fish, he occasionally employed the scrapping method.
However, the techniques listed for each fisherman were utilized almost
exclusively.

Fisherman 8 was the only participant to employ trammel nets. He used
these nets primarily in the ocean (area 62). Therefore, the resulting
catches did not enter into CPUE calculations. Otherwise, all consulting
fishermen usually employed monofilament nylon gill nets with mesh sizes
3 1/8 inches to 3 1/2 inches (stretch). Their nets are made of panels
with different mesh sizes. Fisherman 10 changed from a standard mesh net
to one consisting primarily of 4 1/2-inch mesh in July, 1977 and 1978,
and used this larger net through August, 1977 and 1978. During this
period the fishermen typically were placed on "quotas" by the fish
houses. However, the larger fish caught by the bigger mesh always were
marketable. Therefore, fisherman 10 could sell all the fish he could
catch with the larger mesh. We have not considered a change in mesh size
to change fishing effort, although it obviously selects different size
fish and, therefore, samples a different segment of the population. In
this case, fewer fish would be caught and the resultant CPUE would under-
estimate the population density.

CPUE values provide a more detailed view of the commercial fishery
than landing statistics, but the calculations and interpretation of the
data include several variations of unknown significance. For example, we
have assumed that catch is directly proportional to the number of men
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fishing and the yards of net fished. In all likelihood, there is not a
straight-line, one-to-one relationship. In addition, number of men and
yards of net are correlated; that is, a fisherman usually increases the
amount of net he fishes as the number of people involved increases. The
greatest single variable of unknown significance is time. Depending on
travel time to fishing area, amount of time spent searching for fish,
amount of time spend setting and fishing the nets, and other variables
such as weather and "luck" that influence time, two fishermen with the
same catch could produce different CPUE values. In fact, fishing time
may be divided into four segments:

1) Period of time after leaving dock until a suitable
group of fish are located.

2) Time involved in setting the net.
3) Time involved in removing fish from net.

4) Time from end of 3 until return to dock.
Clearly, time segment 1 may be dependent upon density of fish. Assuming
stochastic fish distribution, the more numerous the fish, the quicker one
will find enough to justify setting the nets. Time segment 2 probably
can be considered a constant, dependent only on amount of net utilized.
Time segment 3 is dependent on the number of fish caught in the net which
may not reflect population densities. The number of fish caught at this
point is most affected by the skill of the fisherman in determining the
number of fish present, and his skill and speed in setting the net.
Time segment 4 is dependent solely on distance and direction traveled
during segment I. Of these four segments of fishing time, only segment 1
has any relationship to population densities. Even this relationship may
be less important than the fishermen's knowledge of fish movements under
various weather conditions, or his good fortune. Given these many
complications, we feel that our CPUE 2, based only on the amount of net
fished and the number of days fished, is the best available indicator of
effort expended.

Results

CPUE data clearly showed a peak in seatrout production occurring in
the months of November through February, when overall average CPUE ranged
between 10 and 99 (Figure 17; Appendix Table 267). Fisherman 8 also had
high CPUE values in August, 1977; and fisherman 9 recorded large catches
in May, 1977. The production in 1977 and 1978 for these four months was
69 percent and 77 percent respectively, of the annual catch (Table 14).
The months of December and January combined produced 54 percent and 64
percent of the annual catch in 1977 and 1978, respectively. Lowest CPUE
values occurred in July, 1977 and June, 1978. In the four peak months,
November through February, fewer trout were caught in 1978-1979 than in
the corresponding period in 1977-1978. However, the November through
February', 1978-1979 production still was significantly higher than during
the same period of 1976-1977. Trout catches and CPUE in 1978 were higher
for fisherman 8, and lower for fisherman 10, than in 1977. Total catch
for both fishermen shows a decline from 12,501 kg in 1977 to 11,149 kg in
1978 (Table 14). Average trout production also was down in terms of
kilogram caught per fishing day from 35.28 in 1977 to 29.38 in 1978.
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Figure 17. Catch-per-unit-effort for . spotted seatrout (Cynoscion nebulosus) caught by two commercial
fishermen in the Indian River lagoon system, Florida, between October, 1976 and February, 1979



Table 14.

Comparison of the seatrout monthly catches and monthly percent of total catch for Brevard and
Volusia counties for the period 1972-1976, with the combined catch of fishermen 8 and 10 for
1977 and 1978.

ko.A

Total

Five-Year Total Fisherman 8 and Fisherman 8 and
10 for 1977 10 for 1978

lbs. (%) kg. (%} kg. (%)

Jan. 225,618 (12.4) 4,260.89 (34.1) 5,778.19 (51.8)

Feb. 222,360 (12-2) 972.28 (	 7.8) 859.09 (	 7.7)

Mar. 154,384 (	 8.5) 625.87 (	 5.0) 718.62 (	 6.5)

Apr. 129,438 (	 7.1) 469.97 (	 3.8) 625.01 (	 5.6)

May 148,755 (	 8.2 ) 780.50 (	 6.2) 337.26 (	 3.0)

Jun. 103,744 (	 5.7) 601.37 (	 4.8) 79.98 (	 0.7)

Jul. 133,603 (	 7.3) 17.73 (	 0.1) 97.70 (	 0.9)

Aug. 109,672 (	 6.0) 929.55 (	 7.4) 148.63 (	 1.3)

Sep. 100,698 (	 5.5) 316.81 (	 2.5) 229.09 (	 2.1)

Oct. 153,112 ( 8.4) 219.54 (	 1.8) 393.15 (	 3.5)

Nov. 168,095 (	 9.2 ) 867.76 (	 6-9) 565.45 (	 5.1)

Dec. 172,466 (	 9.5) 2,439.14 (19.5) 1,317.28 (11.8)

1,821,949 12,501.41 11,149.45



Mullet CPUE values resulted in much less regularity and more varia-
tion between fishermen (Figure 18; Appendix Table 268). For the period
from October, 1976 to February, 1979, highest average CPUE values were
recorded in November for both fishermen 8 and 10. Other months of high
values were August, May, July, and March, in decreasing importance. The
lowest production occurred in January for both fishermen. Total mullet
production was virtually unchanged from 1977 to 1978 (84,940 kg in 1977;
84,310 kg in 1978) (Table 15). CPUE and kilograms per fishing day values
also exhibited insignificant changes.

The "other fish" category exhibited peaks for fisherman 8 during
September and October, 1977, due to large catches of pompano, Trachinotus
carolinus (Figure 19; Appendix Table 269). In August throughovem ear, -
178, CPUE values for fisherman 8 were elevated,primarily owing to large
catches of spot, Leiostomus xanthurus, but also included moderate pompano
landings.

Fisherman 10 also increased his CPUE values during this period in
1978 by landing large quantities of spot. CPUE values for other fish
were higher in 1978 than in 1977. This increase also was shown by higher
landings (kg) and kilograms per fishing day values.

Fisherman 9 participated in the study from October 1, 1976 through
May 31, 1977. At that time it became apparent that his efforts were con-
centrated outside the study area, and the few records he was supplying
did not appreciably benefit this study. Fisherman 7 participated in the
study from October 1, 1976 through January, 1977 at which time he ceased
commercial fishing operations entirely.

Fishermen 12 and 13 were added in June, 1977 as replacements for
fishermen 7 and 9. This action also enhanced study coverage of Mosquito
Lagoon and northern Indian River. The low number of observations on
these fishermen is due to restrictions placed on them by wholesale buyers
during adverse market conditions. Fisherman 13 ceased full-time fishing
after August, 1977, and did not participate in this study after that
time.

Fisherman 8 primarily fished Banana River; fisherman 10, Indian River
south of Titusville; fisherman 12, Indian River north of Titusville and
southern Mosquito Lagoon; and fisherman 13, Mosquito Lagoon north of
Haulover Canal. Fishermen 7, 8, and 12 primarily fished at night, and
fishermen 9, 10, and 13 primarily fished during daylight.

Table 16 presents the average monthly landings of spotted seatrout
and striped mullet in Brevard and Volusia counties for the period 1959-
1962. Seatrout landings averaged approximately 450,000 pounds per year
during this period. The greatest percentage of the catch (15.5) was
landed in Jaauary; the lowest percentage (5.0) was landed in September.
Mullet landings between 1959 and 1962 averaged approximately 1,620,000
pounds annually. Months of greatest production were June through Novem-
ber, with peak landings occurring in October and November. Lowest
catches occurred in March, April and December.
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Figure 18. Catch-per-unit-effort for striped mullet (Mugil cephalus) caught by two commercial
fishermen in the Indian River lagoon system, Florida, between October, 1976 and February, 1979



Table 15.

Comparison of the mullet monthly catch and monthly percent of total catch for Brevard and
Volusia countes for the period 1972-1976, with the combined catch of fishermen 8 and 10 for
1977 and 1978.

Total

Five-Year Total Fisherman 8 and Fisherman 8 and
10 for 1977 1.0 for 1978

lbs. W kg. (%) kg. (%)

Jan. 440,170 (	 5.8) 915.00 (	 1.1): 1,464.56 (	 1.7)

Feb. 438,474 (	 5.8) 3,561.17 (	 4.2) 415.92 (	 0.5)

Mar.. 452,417 (	 6.0) 6,294.08 (	 7.4) 7,113.62 (	 8.4)

Apr. 569,345 (	 7.6) 7,041.78 (	 8.3) 6,870.93 (	 8.1)

May 512,543 (	 6.8) 8,841.69 (10..4) 8,219.54 (	 9.7)

Jun. 585,460 (	 7.8) 8,128.16 (	 9.6) 5,035.93 (	 6.0)

Jul. 778,325 (10.4) 6,603.18 (	 7.8) 10,039.11 (11.9)

Aug. 929,408 (12.4) 7,999..66 (	 9.4) 13,587.71 (16.1)

Sep. 901,736 (12.0) 8,362.29 (	 9.8) 9;475.01 (11.2)

Oct. 820,802 (10.9) 6,213.17 ('7.3) 5,211.85 (	 6.2)

Nov. 597,574 ( 8.0) 12,914.08 (15.2). 12,337.72 (1-4.6)

Dec. 491,829 (	 6.5) 8,065.44 (	 9.5), 4,536.84 (	 5.4)

7:,518,083 84,939.-70 84,308.74
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Figure 19. Catch-per-unit-effort for all species of fishes except.Cynoscion nebulasus and Mugil
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Table 16.

Average monthly and annual landings of spotted seatrout and striped
mullet from Brevard and Volusia counties for the period 1959-1962
(adapted from Anderson, and Gehringer, 1965)

.

Seatrout Mullet

Month l bs, . (% of total) l bs,	 (% of total)

J 70,050 (15,5) 10,.7,850 (	 6.7)

F 45,600 (10.1) 111,800 (	 6.9)

M 40,000 (	 8.9) 122,125 (	 5.6)

A 35,000 (	 7.8) 96,425 (	 6.0)

M 33,Q50 (	 7.3) 114,000 (	 7.0)

J 36,100 (	 8.0) 116,575 (	 7.2)

J 30,325 (	 6.7) 147,475 (	 9.1)

A 31,600 (	 7.0) 171,175 (10.6)

S 22,600 (	 5.0) 167,500 (10.3)

0 26,850 (	 6.0) 181,100 (11.2)

N 31,250 (	 6.9) 184,525 (11.4)

D 48,675 (10.8) 99,150 (	 6.1)

Average Annual Catch 451,100 1,620,300
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Tables 17 and 18 summarize monthly landings of the two species in the
Brevard-Volusia county area for the period 1972-1976. The pattern for
monthly landings of mullet was similar to the 1959-1962 period. Greatest
landings occurred between the months of July and November. Smallest 	 \S
catches occurred in the winter and spring months, except for April, 1972
and 1976, and January, 1974, when unusually large catches were landed.

The pattern of seatrout landings is not entirely consistent between
the two reporting periods. While the 1959-1962 period shows a distinct
winter catch, peak, the 1972-1976 records show a more variable monthly
catch pattern. High catches occurred in the period of November to March,
and also in April, May and July. Furthermore, the patterns for the five
years show little consistency. Peak seatrout catches occurred in

February (1972), January (1973 and 1976), March (1974), and May (1975).

The average annual landing of mullet for Brevard and Volusia counties
between 1959 and 1962 was 1,620,300 lbs. For the period 1972-1976, the
catch averaged 1,503,600 pounds, essentially unchanged. The average
annual landing of seatrout for the two counties between 1959 and 1962 was
451,000 pounds; for the 1972-1976 period the catch averaged 364,389
pounds annually, a decline of about 87,000 pounds for each year.

Discussion

Several problems consistently plagued this study. Only three of six
fishermen who contracted to supply data remained with the study until its
completion. Two of the other three failed to supply sufficient records,
and the other ceased fishing operations entirely. The difficulty in
obtaining a number of fishermen who would supply data consistently made
qualifying the differences between fishing techniques or individuals
impossible.

Market conditions strictly controlled mullet catches during the fall
months - August to October. Consequently, catch-per-unit-effort values
for mullet are artifically low during those months. It is impossible to
determine how many mullet could be caught during these months if normal
fishing effort were expended and directed toward catching mullet.

The nature of fishing and fish movements are relatively unknown and
unpredictable. Therefore, day to day variation in catch for just one
species is extremely large. This normal variation is compounded by the
addition of other species to the fishery. The fishermen participating in
this study, although generally searching for a particular species, would
set their nets around a fortuitously located alternate target. Fishing
technique and areas fished for mullet and trout might differ; further-
more, a few kilograms of species other than the target species almost
always were caught, making it difficult to distinguish between effort
expended to specific species. These problems resulted in data with
extremely large standard deviations (Appendix Tables 267-269) and render-
ed statistical interpretation meaningless.
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Ta-b 1 e 17.

Total landings for seatrout in Brevard and Volusia counties, Florida, from 1972-1976.
Data are taken from Florida Landing Statistics.

0

1972 1973

lbs. lbs.	 W

Jan. 35,683 (11.1) 59,178 (15.5)

Feb. 41,145 (12.8) 54,355 (14.2)

Mar. 28,087 (	 8.8) 21,335 (	 5.6)

Apr. 31,368 (	 9.8) 20,420 (	 5.3).

May 23,970 (	 7.5) 30,537 (	 8.0)

Jun. 17,233 (	 5.4) 28,633 (	 7.5)

Jul. 19,340 (	 6.0) 24,155 (	 6.3)

Aug. 11,019 (	 3.4) 18,996 (	 5.0)

Sep. 13,778 (	 4.3) 20,977 (	 5.5)

Oct. 37,969 (11.8) 32,614 (	 8.5)

Nov. 38,885 (12.1) 36,699 (	 9.6)

Dec. 21,826 (	 6.8) 34,478 (	 9.0)

Total 320,309 382,377

1974 1975 1976

lbs.	 M lbs.	 M lbs.	 M

41,975 (10.6) 33,546 (	 9.6) 55,236 (14.6)

40,775 (10,.3) 37,.2.94 (`10.7) 48,791 (12.9)

59,252 (15.0) 24,973 (	 7.2) 20,737 (	 5.5)

28,539 (	 7.2) 20,572 (	 5.9) 28,539 (	 7.6)

30,840 (	 7.8) 39,177 (11.3) 24,231 (	 6.4)

12,434 (	 3.2) 22,418 (	 6.4) 23,026 (	 6.1)

23,925 (	 6.1) 35,349 (10.2) 30,834 (	 8,2)

39,066 (	 9.9) 27,207 (	 7.8`) 13,.384 (	 3.6)

15.,468 (	 3.9 .) 27,243 (	 7..8) 23,232 (	 6.2)

32,967 ( 8.4) 21,361 (	 6.1) 28,201 ( 7.5)

31,295 (	 7.9) 26,422 (	 7.6) 34,794 (	 9.2)

37,752 ( 9:6) 32,082 (	 9.2) 46,328 (12.3)

394,2'88 347,642 377,333



Tabl e 18.

Total landings for mullet in Brevard and Volusia counties, Florida, from 1972-1976.
Data are taken from Florida Landing Statistics.

0N

1972 1973 1974 1975 1976

lbs.	 (%) lbs.	 (%) lbs.	 (%) lbs.	 (%) lbs.	 (%)

Jan. 79,046 (	 6.0) 94,150 (	 5.5) 136,779 (	 8.8) 85,484 (	 5.1) 44,711 (	 3.6)

Feb. 70,386 (	 5.3) 96,898 (	 5.7) 105,526 (	 6.8) 109,919 (	 6.5) 55,745 (	 4.5)

Mar. 88,243 (	 6.7) 110,773 (	 6.5) 59,252 (	 3.8) 100,415 (	 6.0) 93,734 (	 7.6)

Apr. 105,730 (	 8.0) 115,991 (	 6.8) 112,018 (	 7.2) 123,588 (	 7.3) 112,018 (	 9.0)

May 82,058 (	 6.2) 115,466 (	 6.8) 124,151 (	 8.0) 117,516 (	 7.0) 73,352 (	 5.9)

Jun. 73,537 (	 5.6) 157,003 (	 9.2) 155,462 (10.0) 111,713 (	 6.6) 87,745 (	 7.1)

Jul. 137,830 (10.4) 215,307 (12.6) 123,939 (	 7.9) 190,716 (11.3) 110,533 (	 8.9)

Aug. 149,413 (11.3) 199,387 (11.7) 132,914 (	 8.5) 289,387 (17.2) 158,307 (12.7)

Sep. 131,408 (	 9.9) 238,380 (14.0) 217,102 (13.9) 167,622 (	 9.9) 147,224 (11.9)

Oct. 165,526 (12.5) 185,255 (10.8) 156,216 (10.0) 178,767 (10.6) 135,038 (10.9)

Nov. 112,966 (	 8.5) 92,117 (	 5.4) 139,403 (	 8.9) 120,654 (	 7.2) 132,434 (10.7)

Dec. 129,605 (	 9.8) 86,274 (	 5.0) 97,106 (	 6.2) 88,294 (	 5.2) 90,550 (	 7.3)

Total	 1,325,748 1,707,001 1,559,868 1,684,075 1,241,391



Mullet CPUE indicate an abundance of fish in the fall. These results
are due partially to the tendency of mullet to school prior to migration
for spawning (Futch, 1976), making them more susceptible to capture. The
actual CPUE figures for this period are artifically low; since mullet
sales are restricted: Effort directed at catching mullet actually is
lower than indicated, since the fishermen seek other species and ignore
mullet after capturing their weekly quota. The high CPUE values for
March through May partially are a function of the presence of Mûil
curema in the catch. M. curema does not appear to significant y feet
cat T_figures at other times pers. comm. with commercial fishermen).
The fishermen recognize the difference between the two species but both
are marketed as mullet. Thus, we are unable to make a distinction in the
data. Our CPUE data conforms to expectations based on comparisons with
monthly landings for Brovard and Volusia counties.

Data on fishermen 12 and 13 for June through August, 1977 reflect
poor market conditions and high abundance of mullet. At this same time,
fisherman 10 switched to a larger mesh net (4 1/2 inches), catching only
the largest fish. This would have the effect of lowering his effort con-
sidering the number of meshes per unit of net, but allowing him to sell
nearly all the fish he could catch, since large fish have a higher market
value than small fish. He repeated this strategy in 1978.

According to Florida Landing Statistics, the catch of mullet appears
not to have changed significantly between 1959-1963 and 1972-1976. If a
reduction in effort has occurred (i.e., number of fishermen), mullet pop-
ulations actually may have increased, or market conditions may not have
changed sufficiently to allow any increase in production. Obviously,
mullet production in terms of available catchable fish is sufficient to
exceed market demands at the present time, since the fishermen in this
study were placed on restricted quotas from the middle of July through
August.

Although mullet production in 1978 showed a slight decline from 1977,
it appears that increased effort directed toward other species probably
was responsible for the decrease. Even if the decrease is real, the
decline is less than 1 percent of the landings of the previous year, and
is well within annual variation exhibited by the State Landing Statis-
tics.

The seatrout CPUE data indicates a greater abundance of catchable
fish during the months of November through January. Our data do not show
an increase in catch during the spawning season as indicated by Tabb
(1960), although two fishermen (9 and 13) were unusually successful in
May and July, respectively. Also, Fisherman 12 generally was more
successful at catching trout than were the other fishermen in this study.
This may indicate higher trout populations in Mosquito Lagoon than Indian
River or Banana River, if this fisherman did not concentrate more on
trout than the other fishermen in this study. This question was not
answered by discussions with the fishermen.
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The reduction in trout landings from 1977 to 1978 is well within the
annual variation shown in Florida Landing Statistics. However, the con-

tinual decrease present in the Landing statistics from Brevard and Volu-
sia counties between 1959-1962 and 1972-1976 suggests a declining trout
population. Such a decline, if real, could result from any number of
causes. Overfishing, habitat deterioration, unsuccessful spawning, or
increased mortality all might influence populations adversely. However,
decreased landings also might result from a decrease in the number of
fishermen, or the amount of effort they expended fishing for trout. In
our own limited experience, one of four fishermen contracted in Septem-
ber, 1976 was not fishing one year later. The increase in effort expend-
ed for other fish in 1978 also might be contributing to the 1978 decline
in trout production. However, unlike mullet, trout consistently command
a good price. Furthermore, the major items affecting the "other fish"
CPUE values were spot and pompano catches during the summer and fall
months of 1978. Since winter is the major trout producing period, it is
unlikely that the trout landings were affected significantly by effort
expended in catching other fish.

In order to track the population levels of a fishery accturately,
input sufficient to minimize the effects of idiosyncrasies of individual
fishermen is needed. Obtaining reliable fishermen who would supply data
for the duration of the study was our most difficult problem. Of the six
fishermen contracted, only three continued to supply data throughout the
study. Only two of these have supplied data over the entire study
period. The lack of additional data from the third fisherman was due to
our misfortune in not locating him when we began the study.

The opportunistic nature of the lagoonal gill net fishery provided us
with additional problems. The majority of fishing days for all of our
fishermen produced some landings in all three categories. Perhaps a more
accurate means of establishing effort would be to have the fisherman
indicate a target of species for the day, and compute effort only in
terms of days that a species was selected as a target species. However,
since a fisherman may not know what species he is after when he leaves
the dock, this effort figure often would be arbitrary. In fact, a fish-
erman may not know what species he has in the net until he actually pulls
the fish out of the net. Several fishermen recounted tales of mistaken
sets of sea catfish (Arius felis), pinfish (La odon rhombo ides , known as
sailor's choice) or of Fer -non-marketable species. Therefore,  establish-

ing an accurate effort figure becomes most difficult.

Our CPUE values probably are as good an effort figure as realis-
tically can be expected. One cannot expect to obtain a detailed account
of time from fishermen who are pursuing their livelihood. The important
figures to them are the landings at the end of a day's fishing. The addi-
tion of a number of fishermen and increase in monitoring time (years)
would be necessary to add to the reliability of the data presented here-
in.
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Long-Range Trends

The commercial fishery of the Indian River appears to have changed
little since the report on the commercial fishes of the lagoons by Ever-
man and Bean (1897). The following species.accounts are based on a com-
parison of our data and general impression from commercial fishermen
interviews, with the discussion . of the commercial fishes of the Indian
River by Evermann and Bean (1897) and discussion of the fisheries of the
Cape Canaveral area by Anderson and Gehringer (1965). The order of list-
ing by Evermann and Bean has been maintained. This was based on the
approximate order of the fishes' value as food fish. Consumer preference
today would alter the order of this listing considerably.

Striped mullet ( Mugia cephalus) - This species still remains the most
abundant commercial species in the river. Evermann and Bean (1897) noted
that, even then, commercial fishermen were being placed on restrictions
concerning the number of mullet that would be accepted by the Whole-
salers. We agree with them that as long as this practice continues, the
mullet fishery probably will regulate itself.

Pompano ( Trachinotus carolinus) - Evermann and Bean reported this
species as present throughout the year and most abundant during the win-
ter. We found this species present through most of the year, but commer-
cial catches were highest during the late summer and early fall.
Furthermore, annual variations in pompano landing was quite large.
Anderson and Gehringer (1965) also found seasonal production, with the
largest landing in May to September. Lowest production was in winter.

Sheepshead (Archosar us robatoce halus) - As far as can be deter-
mined, no changes ave occurre in t e a^undance or importance of sheeps-
head. They consistently are present within the river, and apparently
still average 3-4 pounds, as stated by Evermann and Bean (1897).

Spotted seatrout (C noscion nebulosus) - Seatrout were ranked by
Evermann and Bean (1897 as fourth among commercial fishes. They also
were ranked fourth in volume by Anderson and Gehringer (1965). This
latter study also included blue crab and shrimp. This species still
remains one of the top fishes in the gill net fishery.

Red drum (Sciaeno s ocellata) - Ranked fifth among commercial species
by Evermann and Bean (1897), red drum were not listed as one of the
dominant commercial species by Anderson and Gehringer (1965) but were
noted as deserving special mention. Commercial interests still prefer
smaller individuals averaging 4-6 pounds, as noted by Evermann and Bean
(1897). However, the species attains a much larger size. Thirty to
forty pound specimens are not uncommon within the lagoonal system.

Permit (Trachinotus falcatus) - Permit were neither common or an
important commercial species 	 the turn of the century (Evermann and
Bean, 1897). They were reported to be scarce in the northern part of the
lagoon. At least one of our commercial fisherman occasionally caught
permit in Banana River. Although large numbers of permit were killed in
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one locality during the fish kill of January, 1977 (Snel son and Bradley,
1978), this species remains relatively uncommon in the lagoonal system.

Mangrove snapper (Lutjanusrg iseus) - Listed as a species of consid-
erable commercial importance, gray or mangrove snappers were rare in the
northern portion of the Indian River before 1900 (Evermann and Bean,
1897). Although our fishermen in the.Indian River and Banana River never
reported any significant landings of this species, occasional landings
were reported in Mosquito Lagoon.

Bluefish (Pomatomus saltatrix) - Evermann and Bean (1897) suggested
that catches of this species never were large. Our data also indicates
that bluefish were landed only occasionally. Evermann and Bean gave the
average size of bluefish as 3-5 pounds. This may be the case near the
inlets. However, our opinion is that the average bluefish now caught in
the study area would be closer to 1 1/2 to 2 pounds.

Whiting (Menticirrhus americanus) - This species was reported to
occur in small numbers in the commercial catch in the 1890's (Evermann
and Bean, 1897). Whiting (or "sea mullet") populations within the Indian
River apparently have remained stable.

Crevalle (Caranx hippos) - Crevalle were reported as common, but were
not held in high esteem by

-
 fishermen and often discarded (Evermann and

Bean, 1897). Much the same situation occurs today; however, large
catches often are sold as crab bait.

Sailor's choice or pinfish (Lagodon rhomboides) - Pinfish were
reported to be not common but "highly prized as a panfish (Evermann and
Bean, 1897). Pinfish today are abundant within the lagoonal system. Due
to their small size, they do not enter the commercial fishery, nor did
they in the 1890's. However, today this species is neither highly prized
as a panfish nor for bait, and it frequently is discarded.

Black drum (Po onias chromis) - This species consistently enters the
fishery in respectable numbers. Evermann and Bean (1897) noted that
these fish usually were discarded. Presently, a market does exist, at
least for smaller specimens. Normally, a fisherman would not deliberate-
ly set nets for this species. Those that are caught, however, are
marketed.

Southern flounder (Paralichthys lethostigma) - Evermann and Bean
(1897) found small numbers of this species entering commercial landings.
We found both this species and the Gulf flounder P. albigutta occurring
within the lagoonal system. However, neither species enters commercial
catches frequently, nor in large enough numbers to comprise a significant
part of the catch.

Spanish mackerel (Scomberomorus maculatus) - Listed as scarce by
Evermann and Bean (1897) in the Indian River, Spanish mackerel were
caught infrequently by one of our consulting fishermen, in Banana River.
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Croaker (Micropogon undulatus) - Evermann and Bean (1897) found this
species only from Fort Pierce southward. Croakers do infrequently enter
the commercial fishery in small numbers within our study area.

Silver or white mullet (Mu it curema) - Listed as less common than M.
cephalus by Evermann and Bean 180), we estimate that this species now
may comprise as much as 20 percent of the mullet catch during the spring
months (pers. comm. consulting commercial fishermen).

Tripletail (Lobotes surinamensis) - Evermann and Bean (1897) observed.
none north of Fort Pierce. We have seen a few specimens of this species
from the Indian River; however, none were taken in the study area, to our
knowledge.

1	 Pigfish (Orthopristis chrysoptera) - Pigfish were reported to enter
the commercial fishery only sparingly (Evermann and Bean, 1897). We
found this situation largely unchanged. Live juvenile pigfish are caught
in wire traps and marketed for seatrout bait.

Spot (Leiostomus xanthurus) - Evermann and Bean (1897) list spot as a
minor species. Anderson and Gehringer (1965) found spot to be one of the
major fisheries in the area. Although our data suggest extreme annual
variation in the landings, it appears that spot do form a significant
portion of the lagoon fishery today.

Yellowtail or silver perch (Bairdiella chrysura) - Listed by Evermann
and Bean (1897) as not abundant, sib perch were found to be abundant
throughout the study area. However, this species does not frequently
enter the commercial landings, due to its small size.

Irish pompano (Diapterus olisthostomus) - Irish pompano were not
observed by Evermann and Bean 1897 north of Fort Pierce. We found this
species not infrequently entering commercial catches in small numbers.
The specimens normally were discarded.

Spottail pinfish (Di lodus holbrooki) - Spottail pinfish were
reported as occasional Ty entering commercial catches but normally
discarded (Evermann and Bean, 1897). We did not encounter this species

in the study area.

Snook (Centropomus undecimalis) - Snook were reported as frequent in
the lagoons, but as frequently not utilized (Evermann and Bean, 1897). It
presently is illegal to keep snook landed by means other than hook.and
line. If specimens were kept by the consulting commercial fishermen,
they would not have been reported to us. Most sport and commercial
fishermen consider the snook to be an excellent food fish.

Evermann and Bean (1897) suggested that large individuals of fish'
marketed as pompano probably were Trachinotusog odei or palometa. We did
not encounter this species. Finally, we found weakfish (C noscion
regaalliiss, unlisted by Evermann and Bean (1897), entering the commercial

}f sFery in small numbers.
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Summary

The objective of this project was to develop a baseline index of the
commercial gill-net fishery in the Indian River lagoon system. Ideally,
this index would be sensitive to changes in the relative abundance of
target species, on both a short and long-term basis. This study utilized
a catch-per-unit-effort (CPUE) index based on data supplied by consulting
commercial fishermen.

In a qualitative sense, the nature of the commercial fishery in the
lagoon system has changed little since 1897. The two most important fish
species are the striped mullet (Mugil cephalus) and spotted seatrout
(C nosy scion nebulosus). The east coast lagoon system is important in
Florida's production of both of these species. The area consisting of
Volusia and Brevard counties contributes approximately 66 percent of the
striped mullet and 50 percent of the spotted seatrout production for the
entire east coast of the state. Although the average annual landing of
mullet is nearly four times that of trout, trout is a much more valuable
species because it commands a higher dockside price. Trout always are in
demand, but mullet landings probably are controlled more by market condi-
tions than availability of the fish.

CPUE values for seatrout generally peaked between November and Febru-
ary. This winter peak also was reflected in the area-wide total catch
statistics. Since seatrout essentially are non-migratory, and the fish-
ermen rely primarily on adults in the population, it is clear that the
winter peak in CPUE reflects increased availability of trout to the fish-
ery and/or decrease effort expended to catch other target species, rather
than increased fish abundance. Total seatrout landings for the Brevard-
Volusia county area averaged about 451,000 lbs/yr for the period 1959
through 1962 and about 364,000 lbs/yr for the period 1972 through 1976.
As usually is the case with statistics of this type, it is impossible to
know if these changes reflect decreased abundance of the fish or
decreased fishing effort.

The patterns of mullet landings on the east coast of Florida and in
Brevard and Volusia counties alone generally reflect similar trends.
Greatest landings generally occurred between July and November, and
smallest catches were reported in late winter and spring months. About
1.6 million lbs/yr of mullet were landed in Brevard and Volusia counties
.in the period 1959 through 1962. In the period 1972 through 1976, total
landings for the two counties averaged 1.5 million lbs/yr, an insignifi-
cant decrease. Although landings by the consulting fishermen generally
paralleled trends in total landings, the CPUE trends were erratic. In
several cases, mullet CPUE went down dramatically during periods when the
fish were known to be both abundant and readily available. This discre-
pancy is explained by limitations imposed on the commercial fishermen by
wholesale houses during late summer and fall. During this period, whole-
sale houses could not handle all the mullet caught, and often accepted
limited quantities (100 lbs/day) from each fisherman. During these
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periods, the fishermen changed gear to catch only very large fish,
switched to fishing for other species, or otherwise voluntarily reduced
their catch of mullet. These considerations greatly influence the rele-
vance of CPUE data.

The CPUE approach for monitoring the lagoon commerical fishery was
not successful for three reasons. (1) The fact that wholesale fish
houses restrict fishermen during the time when mullet are most abundant
was unknown at the initiation of the study. Thus, mullet CPUEvalues do
not accurately reflect either abundance or availability of the fish. (2)
White mullet ( Mugil curema) are not distinguished from striped mullet (M.
cephaaluus_) by the wholesale fish houses. Although striped mullet dominate
Te commercial catch, white mullet may contribute a significant percent-
age during some months. The CPUE data for "mullet" cannot distinguish
the relative contributions of the two species. (3) Finally, this study
was totally dependent upon the cooperation and dependability of consult-
ing fishermen. Six consulting fishermen were contracted during the
period of study, but only two provided data throughout the study. The
patchwork of data gathered seriously compromised,the validity of the
approach.

Conclusions

1. Qualitatively, the commerical fishery in the Indian River lagoon
system has changed little since 1897.

2. The two most important fish species in the fishery are striped mullet
and spotted seatrout.

3. Average annual landings of mullet in Brevard and Volusia Counties did
not change dramatically between 1959-1962 (1.6 million lbs/yr) and
1972-1976 (1.5 million lbs/yr).

4. Average annual landings of seatrout in the two-county area decreased
from 451,000 lbs/yr in 1959-1962 to 364,000 lbs/yr in 1972-1976.
Data are not available to clarify whether this decrease was due to a
decline in fish abundance or to a decline in fishing effort.

5. The catch-per-unit-effort (CPUE) approach used in this study for
monitoring the relative abundance of commercial fish species was
unsuccessful due to unanticipated problems. The most important
complications were lack of fisherman cooperation, market restrictions
at certain times of the year, and changes in the level of effort
devoted to the capture of the two target species.
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Table	 1	 Size categories	 used in assigning fish species to life sta;;e

category. Lengths given are cm. total length.

Species Young Juvenile Adult

Brevoortia tyrannus <6.0 6.0 to 18.0 >18.0

Brevoortia smithi 6.0 6.0 to 18.0 18.0

Haren ula pensacolae 5.0 5.0 to 10.0 10.0

Opisthonema oglinu.m 5.0 5.0 to 10.0 10.0

Anchoa mitchilli 3.5 3.5 to 5.5 5.5

Anchoa hepsetus 3.5 3.5 to 5.5 5.5

Arius fells 10.0 10.0 to 25.0 25.0

Bagre marinus 10.0 10.0 to 25.0 25.0

sans tau 5.0 5.O to ,17.0 12.0

Lucaniaap rva a 2.0 2.0

Syngnathus louisianae 8.0 8.0 to 15.0 15.0

§Lngnathus scovelli 5.0 5.0 to 7.0 7.0

Orthopristis chr so .tera 5.0 5.0 to 14.0 14.0

Lagodon rhomboides 5.0 5.0 to 14.0 14.0

Bairdiella chrysura 5.0 5.0 to 13.0 13.0

Cynoscion nebulosus 10.0 10.0 to 30.0 30.0

Cynoscion regalis 10.0 10.0 to 30.0 30.0

Leiostomus xanthurus 6.0 6.0 to 16.0 16.0

Menticirrhus americanus 5.0 5.0 to 18.0 18.0

Micropogon undulatus 6.0 6.0 to 18.0 18.0

Chasmodes saburrae 1.5 1.5 to 3.5 3.5

Gobionellus hastatus_ 4.0 J.0 to 9.0 9.0

Gobiosoma robustum 1.5 1.5 to 2.5 2.5

Microgobius gulosus 3.0 3.0 to 4.5 4.5

Microgobius thalassi.nus 3.0 3.0 to 4.5 4.5

Achirus lineatus 3.0 3.0 to 8.0 8.0

Sphoeroi.des nc hp elus 5.0 $.0 to 15.0 15.0

Chilomyeterus schoepfi 5.0 5.0 to 15.0 15.0

A-1



Table 2. Summary of data on water temperature (°C) collected at seven trawl stations in the Indian River lagoon system, November, 1976 to

February, 1979..

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.
Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979

1 17.0 18.5 12.5 26.0 32.5 28.0 25.0 19.0 10.0 23.8 30.5 29.0 24.0 17.3 12.5 21.7

2 21.0 19.0 13.9 23.0 32.0 29.0 24.0 20.0 10.0 24.5 32.0 31.0 21.0 18.5 12.0 22.1

3 16.5 19-0 13.5 23.0 2.9.0 29.5 24.0 .20.0 11.E 25.0 30.5 32.0 22.0 19.0 13.0 21.8

4 20.5 19.0 15.1 24.5 31.0 28.5 24.0 20.0 10.5 22.D 32.0 31.0 24.0 18.5 12.5 22.2

D	 5 20.0 19.0 17.0 25-.0 31.0 28.0 23.0 21.0 12.0 26.0 33.5 30.5 26.8 19.5 15.0 23.2
N

6 18.0 19.0 17.0 25.0 31.0 29.0 20.5 18.0 13..0 26.0 32.0 31.0 26.0 19.0 14.2 22.6

7 18.0 20.0 14.0 25.0 31.0 29.0 21:5 21.0 14.0 24.9 31.0 30.0 25.5 18.3 1-3.0 22.4

X 18.7 19.1 14.7 24.5 31.1 28.7 23.1 19.9 11.6 24.6 31.6 30.6 24.2 18.6 13.2 22.3



Table 3. Summary of data on salinity (ppt) collected at seven trawl stations in the Indian River lagoon system, November 1976 to

February, 1979.

W

"ov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.
Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 X

1 33.0 30.5 27.0 32.0 35.0 34.0 36.0 39.0 30.0 30.6 34.0 31.0 33.0 34.0 26.0 32.3

2 33.0 30.0 28.5 32.0 37.0 33.0 36.5 33.0 30.0 31.6 36.0 *34.0 35.0 35.0 27.0 32.8

3 33.0 29.5 26.0 31.0 31.0 31.0 35.5 32.0 31.0 30.1 34.0 32.0 33.0 33.0 24.0 31.1

4 30.5 30.0 28.0 30.5 32.0 28.0 33.0 29.5 29.0 31.0 32.0 28.0 31.0 32.0 27.0 30.1

5 26.0 29.0 28.0 27.0 28.0 26.5 28.5 25.0 32.0 31.0 28.0 25.0 25.0 33.0 24.0 27.7

6 24.0 24.5 24.5 26.0 26.0 25.5 29.5 30.0 29.0	 * 29.6 29.0 26.0 24.0 28.0 23.0 26.6

7 25.0 23.5 24.5 26.0 29.0 28.0 32.5 24.0 30.0 29.0 30.0 26.0	 ' 26.0 27.0 22.0 26.8

R 29.2 28.1 26.6 29.2 31.1 29.4 33.1 30.4 30.1 30.4 31.9 28.9 29.6 31.7 24.7 29.6



Table 4. Summary of data on turbidity (NTU) collected at seven trawl stations in the Indian River lagoon system,-November, 1976 to

February, 1979.

n
.p

Nov. 'Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.
Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 .19.78 1979 X

1 1.5 2.9 3.8 4.3 3._7 9.2 4.5 0.8 1.0 2.4 4.0 2.5 4.1 4.2 4.2 3.5

2 9:8 3.1 3.3 12.0 4.0 5.3 5.7 1.2 7.6 5.6 3.6 2.0 3.5 3.9 70 '5.2

3 0.7 3.0 3.5 3.2 6.5 4.8 6.9 1,1 T3.0 5.5 4.0 1.8 4-9 2`.5 6.1 4.5

4 1.8 1.5 3.4 6.9 3.6 4.7 8.6 1.0 3.5 2.7 2.5 3.8 6.8 2.7 9.8 4.2

5 - 4.2 6.5 7.5 5.0 8.2 4.6 2..3 3.3 .14.0 1.5 4.2 5.8 1.3 5.0 5.2

6 - 1.5 1.5 3.6 3.2 2.3 2.4 1.3 0.6 2.0 0.7 2.8 3.5 1.3 1.5 2.0

7 - 1.9 1.8 2.6 4.0 3.5 0.9 1.4 .0.8 1.4 1.2 1.5 3.0 3.0 0.6 2.0

% 3.4 2.6 3.4 5.7 4.3 5.4 4.8 1.3 4.3 4.8 2.5 2.7 4.5 2.7 4.9 3.8



Table 5. Su-,=ry of data on dissolved oxygen (ppm) collected at seven trawl stations in the Indian River lagoon system, November, 1976 to

February, 1979.

cn

Nov.	 Dec.	 Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb.
Station 1976	 1976	 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979

1 -	 -	 9.1 7.9 6.9 6.0 6.2 7.6 9.2 5.4 6.8 3.9 5.6 7.6 8.8 7.0

2 -	 -	 8.7 7.0 6.8 6.4 6.6 8.2 9.6 6.7 7.5 7.0 5.9 7.8 9.4 7.5

3 -	 -	 8.5 5.6 5.5 7.2 6.7 8.2 9.7 7.2 6.0 9.8 5.8 8.4 8.8 7.5

4 -	 -	 9.1 5.4 5.4 8.0 6.8 7.6 8.6 7.1 6.8 7.0 6.1 8.5 9.2 7.4

5 -	 -	 8.6 7.9 6.9 7.9 6.8 7.5 8.8 8.0 8.9 9.2 6.5 9.8 8.2 8.1

6 -	 -	 8.5 8.8 5.8 6.2 8.3 7.6 9.4 8.2 6.2 6.9 6.1 8.8 8.0 7.6

7 -	 -	 8.7 6.8 6.1 6.2 6.9 8.4 9.9 8.4 6.5 4.5 6.1 8.6 8.1 7.3

X -	 -	 8.7 7.1 6.2 6.8 6.9 7.9 9.3 7.3 7.0 6.9 6.0 8.5 8.6 7.5



Table 6. Summary of data on pH collected at seven trawl stations in the Indian River lagoon system, November, 1976 to February, 1979.

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apra June Aug.. Oct... Dec. Feb.
Station 1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978- 1978`: 1978 1979 x

1 7.9 6.5 8.9 8.1 7.0 7.8 8.1 8.8 7.9 7.1 7.6 8.5 8.2 8.1. 8.5 7.9

2 8.2 7.6 8.7 8.4 7.2 8.1 8.3 9.0 7.6 7.1 7.6 8.1 8.3 8.4 8.6., 8.1

3 8.2 8.0 8.6 8.3 7.1 7.9 8.2 9.2 8.1 7.2 8.0 8.3 8.2 8.5 8.5	 _ 8.2

4 8.1 6.7 8,7 8.4 7.0 8.2 8.6 7.3 8.2 8.2 7.9 8.5 8.2 8.3 9.1 8.1

5 - 8.1 8.9 8.6 7.3 8.2 7.9 7.8 8.4 8.3 8.2 8.9 8.5 8.:9, 8.4 8.3

6 - 8.2 8.9 9.2 7.6 8.1 8.4 8.2 8.2 8.5 8.2 8.6 9.0 8.5 8.7 8.4

7 - 8.2 8.8 9.2 7.4 8.0 8.4 8.4 8.4 8.6 8.4 8.5 8.8 8.4 8.6 8.4

R 8.1 7.6 8.8 8.6 7.2 8.0 8.3 8.4 8.1 7.9 8.0 8.5 8.5 8.4 8.6 8.2.
n
rn



Table 7. Summary of data on average vegetation cover (estimated to 10%) collected at seven trawl stations in the Indian River lagoon system,

November, 1976 to February, 1979.

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Peb. Apr. June Aug. Oct. Dec. Feb.
1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 X

10 10 10 20 30 20 20 — 0 10 20 30 20 40 10 20

— 30 0 20 0 0 0 — — 0 0 0 0 30 20 10

10 10 0 20 40 20 10 — 20 50 30 30 30 20 50 20

— 40 20 30 10 0 10 — 10 50 20 0 10 30 50 20

— 10 0 20 10 0 0 20 20 30 10 0 0 10 80 10

— 20 10 20 0 10 10 0 10 10 10 0 0 10 20 10

— 10 10 20 0 10 10 40 20 20 30 5o 40 50 20 20

— 20 10 20 10 10 10 — 10 20 20 20 10 30 40 20



( 

Table 8. Summary of quantitative trawl results for Station 1 during daylight hours, 11 November, 1976. 

Seven two-minute tows (BLFS 150-154, 156-157) are merged to calculate the data. 

No. Caught Biomass (g) Caught Weighted Percentages 
Mean Mean 

Species Occurrence Std. Dev.(range) Std. Dev. (range) Larvae Young Juvenile Adult 

Anchoa mitchi11i 5/7 (71%) 5.29 6.14 0 0 8 91 
7.61 (0-21) 7.82 (0-21) 

Arius fe1is 3/7 (42%) 0.71 248.00 0 0 20 80 
0.95 (0-2) 423.67 (0-949) 

Diapterus 2/7 (28%) 0.29 2.43 0 0 100 0 
olisthostomus 0.49 (0-1) 4.24 (0-10) 

Lagodon rhomboides 6/7 (85%) 22.00 389.57 0 0 96 3 
23.45 (0-60) 415.27 (0-1030) 

Bairdiel1a chrysura 5/7 (71%) 4.29 37.86 0 6 82 11 
::x=- 8.75 (0-24) 77.20 (0-210) I 
co 

Cynoscion nebu10sus 1/7 (14%) 0.14 3.71 0 0 100 0 
0.37 (0-1) 9.83 (0-26) 

Leiostomus xanthurus 2/7 (28%) 0.86 26.86 0 0 100 0 
1. 58 (0-4) 50.36 (0-130) 

Menticirrhus 1/7 (14%) 0.14 11.14 0 0 100 0 
americanus 0.37 (0-1) 29.48 (0-78) 

Micropogon undulatus 1/7 (14%) 0.14 5.14 0 0 100 0 
0.37 (0-1) 13.61 (0-36) 

Gobiosoma robustum 2/7 (28%) 0.29 0* 0 0 100 0 
0.49 (0-1) 

~hi~omy~terus schoepfi 3/7 (42%) 1.57 325.57 0 0 18 81 
2.15 (0-5) 458.73 (0-1145) 

*No ~ass statistics can be calculated because in no ~le collection did the biomass of the species extlld O.5g. 



Table 9.	 Summary of quantitative trawl results for Station 2 during daylight hours, 3 November, 1976.

Six two-minute tows (BLFS-95-98, 167-168) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev.(range) Std. Dev.(range) Larvae Young Juvenile Adult

Dasyatis sayi 2/6 (33%) 0.67 1778.83 0 0 100 0
1.21 (0-3) 1439.56 (0-3578)

Anchoa mitchilli 5/6 (83%) 3.33 2.83 0 5 34 61

4.59 (0-12) 4.26	 (0-11)

Arius felis 5/6 (83%) 3.17 198.33 0 0 66 33
2.86	 (0-8) 245.94 (0-618)

Caranx hi2pos 1/6 (16%) 0.17 4.00 0 0 100 0
0.41 (0-1) 9.80 (0-24)

Oligoplites saurus 1/6 (16%) 0.17 1.33 0 0 100 0
0.41 (0-1) 3.27	 (0-8)a

I La odon rhomboides 6/6 (100%) 37.67 705.50 0 3 93 2
23.91 (9-69) 441.29 (156-1252)

Bairdiella chrysura 6/6 (100%) 4.50 72.83 0 14 77 7

3.73 (1-10) 53.52 (12-144)

Cynoscion nebulosus 1/6 (16%) 0.17 7.50 0 0 100 0

0.41 (0-1) 18.37 (0-45)

Leiostomus xanthurus 2/6 (33%) 0.33 18.50 0 0 100 0

0.52 (0-1) 28.68 (0-57)

Gobiosoma robustum 1/6 (16%) 0.17 0* 0 0 0 100

0.41 (0-1)

Microgobius gulosus 1/6 (16%) 0.17 0* 0 0 0 100

0.41 (0-1)

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 10.Summary of quantitative trawl results for Station 3 during daylight hours, 12 November, 1976.

Seven two-minute tows (BLFS-158-164) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev.(range) Std. Dev.(range) Larvae Young Juvenile Adult

Anchoa mitchilli 4/7 (57%) 35.14 40.00 0 0 3 96
54.57	 (0-147) 58.88 (0-159)

Opsanus tau 1/7 (14%) 0.14 2.14 0 0 100 0
0.37	 (0-1) 5.67	 (0-15)

S)Mnatuus scovelli 1/7 (14%) 1.00 0.29 0 0 70 30
2.65 (0-7) 0.75	 (0-2)

Lagodon rhomboides 4/7 (57%) 1.71 33.86 0 0 83 16
1.70	 (0-4) 42.09 (0-115)

Bairdiella chrysura 3/7 (42%) 2.71 12.86 0 0 64 35
A 6.32	 (0-17) 25.63 (0-70)

0
Cynoscion nebulosus 1/7 (14%) 0.43 6.00 0 0 100 0

1.14 (0-3) 15.87 (0-42)

Leiostomus xanthurus 2/7 (28%) 0.29 10.43 0 0 100 0
0.49	 (0-1) 18.81 (0-47)

Menticirrhus 1/7 (14%) 0.14 8.57 0 0 100 0
americanus 0.37	 (0-1) 22.68 (0-60)

Gobiosoma robustum 1/7 (14%) 3.86 0.43 0 10 80 10
10.20 (0-27) 1.14 (0-3)
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Table 11. Summary of quantitative trawl results for Station 4 during daylight hours, 4 November, 1976.

Seven two-minute tows (BEES 104-110) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species	 Occurrence Std, Dev.(range) Std. Dev.(range) Larvae Young Juvenile Adult

Anchoa mitchilli 5/7 (71%) 6.14 8.00 0 0 0 100
12.79	 (0-35) 15.97 (0-44)

Opsanus tau 1/7 (14%) 0.14 0.57 0 0 100 0

0.37	 (0-1) 1.51 (0-4)

Menidia peninsulae 2/7 (28%) 5.43 8.00 0 0 0 100
11.58	 (0-31) 16.82	 (0-45)

Syngnathus scovelli 6/7 (85%) 14.00 3.86 0 8 1 89
16.81	 (0-42) 4.98 (0-12)

y	 Lagodon rhomboides 1/7 (14%) 0.14 3.71 0 0 100 0
'_.
J 0.37	 (0-1) 9.83 (0-26)

Bairdiella chrysura 3/7 (42%) 2.43 12.71 0 35 27 37

3.65	 (0-9) 16.77	 (0-37)

Chasmodes saburrae 2/7 (28%) 0.71 0.71 0 0 60 40

1.50	 (0-4) 1.89	 (0-5)

Gobiosoma robustum 4/7 (57%) 72.57 9.57 0 0 8 91

160.26 (0-431) 20.80 (0-56)

Sphoeroides nephelus 2/7 (28%) 0.29 47.71 0 0 0 100

0.49	 (0-1) 83.19 (0-196)

Chilomycterus schoepfi 2/7 (28%) 0.29 41.00 0 0 0 100

0.49	 (0-1) 70.24 (0-153)
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Table 12. Summary of quantitative trawl results for Station 5 during daylight hours, 4 November, 1976.

Seven two-minute tows (BUS 113-117, 145-146) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species	 Occurrence Std. Dev.(range) Std. Dev.(range) Larvae Young Juvenile Adult

Dasyatis sabina 1/7 (14%) 0.14 90.00 0 0 0 100
0.37	 (0-1) 238.12 (0-630)

Harengula pensacolae 1/7 (14%) 0.14 2.57 0 0 0 100
0.37	 (0-1) 6.80 (0-18)

Anchoa hepsetus 1/7 (14%) 0.14 1.29 0 0 0 100
0.37 (0-1) 3.40	 (0-9)

Anchoa mitchilli 6/7 (85%) 4.86 6.43 0 0 2 97
6.12	 (0-18) 7.55	 (0-22)

v	 Arius felis 4/7 (57%) 1.00 34.86 0 0 100 0

w 1.00 (0-2) 61.48 (0-169)

Syn nathus scovelli 4/7 (57%) 0.86 0* 0 0 16 83
1.07	 (0-3)

Diapterus 2/7 (28%) 0.29 2.29 0 0 50 50
olisthostomus 0.49 (0-1) 3.95	 (0-9)

Eucinostomus argenteus 1/7 (14%) 0.14 4.29 0 0 0 100
0.37	 (0-1) 11.34 (0-30)

Eucinostomus gula 1/7 (14%) 0.14 3.43 0 0 0 100
0.37	 (0-1) 9.07	 (0-24)

La odon rhomboides 2/7 (28%) 27.00 491.00 0 0 16 83
49.16 (0-124) 845.06 (0-1900)

Bairdiella chrysura 7/7 (100%) 22.29 293.57 0 2 89 8

17.49	 (7-54) 237.67	 (74-737)
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Table 12.	 Summary of quantitative trawl results for Station 5 during daylight hours, 4 November, 1976.

Seven two-minute tows (BLFS-113-117, 145-146) are merged to calculate the data. (Continued)

Species	 Occurrence

Menticirrhus	 4/7 (57%)
americanus

Chaetodipterus faber	 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev.(range) Std. Dev.(range) Larvae Young Juvenile Adult

1.00 12.00 0 0 100 0
1.15	 (0-3) 12.73 (0-27)

0.14 2.14 0 0 100 0
0.37	 (0-1) 5.67	 (0-15)

0.29 0* 0 0 50 50
0.49 (0-1)

0.29 77.86 0 0 0 100
0.49 (0-1) 132.98 (0-276)

Gobiosoma robustum	 2/7 (28%)

Chilomycterus schoepfi 2/7 (28%)

n

w

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.
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Table 13. Summary of quantitative trawl results for Station 6 during daylight hours, 5 November, 1976.

Seven two-minute tows (BUS 126, 137-139, 142-144) are merged to calculate the data.

Species	 Occurrence

Das_yatis sabina	 1/7 (14%)

Chloroscombrus	 1/7 (14%)
chrysurus

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std_ Std. Dev.(range) Larvae Young Juvenile Adult

0.14 92.43 0 0 0 100
0.38	 (0-1) 244.54 (0-647)

0.14 1.57 0 0 0 100
0.38 (0-1) 4.16	 (0-11)

0.14 3.86 0 0 0 100
0.38	 (0-1) 10.21 (0-27)

184.29 137.14 0 0 6 93
159.57	 (7-434) 124.01	 (7-1329)

7.71 301.43 0 0 90 9
14.34 (0-40) 663.78 (0-1800)

0.57 13.29 0 0 100 0
0.79 (0-2) 16.96	 (0-36)

0.43 20.57 0 0 0 100
1.13	 (0-3) 54.43 (0-144)

0.14 0* 0 100 0 0
0.38 (0-1)

0.14 1.14 0 0 0 100
0.38	 (0-1) 3.02 (0-8)

0.14 0* 0 0 0 100
0.38 (0-1)

0.29 6.71 0 0 0 100
0.76 (0-2) 17.76	 (0-47)

Harengula 2ensacolae 1/7 (14X)

Opisthonema	 1/7 (14%)
oglinum

Anchoa mitchilli	 7/7 (100%)

n	 Arius felis	 6/7 (85%)

Baare marinus	 3/7 (42%)

Opsanus tau	 1/7 (14%)

Floridichthys carpio 1/7 (14%)

Syn.gnathus	 1/7 (14%)
louisianae

Syngnathus scovelli 1/7 (14%)



Table 13,	 Summary of quantitative trawl results for Station 6 during daylight hours, 5 November, 1976.

Seven two-minute tows (BLFS-126, 137-139, 142-144) are merged to calculate the data. (Continued)

Species	 Occurrence

Oligoplites saurus	 1/7 (14%)

Diapterus .	 7/7 (100%)
olisthostomus

Eucinostomus	 3/7 (42%)
argenteus

Eucinostomus gula	 6/7 (85%)

Menticirrhus	 3/7 (42%)

Gobiosoma robustum 3/7 (42%)

Microgobius gulosus . 1/7 (14%)

Chilomycterus	 2/7 (28%)
schoepfi

No. Caught Biomass(g)Caught Weighted Percentages_
Mean Mean

Std. Dev.(range) Std. Dev.(range) Larvae Young Juvenile Adult

0.14 1.00 0 0 100 0
0.38	 (0-1) 2.65	 (0-7)

4.43 11.14 0 0 100 0
3.10	 (1-10) 5.90 (3-20)

0.86 1.86 0 0 100 0
1.21 (0-3) 2.61 (0-6)

2.71 29.29 0 0 65 34
2.36	 (0-7) 38.87 (0-114)

9.14 274.86 0 0 29 70
7.76	 (1-22) 246.55 (21-742)

32.71 450.00 0 0 55 44
38.38 (0-97) 510.26 (0-1302)

0.43 39.86 0 0 66 33
0.53	 (0-1) 77.56 (0-212)

0.71 17.71 0 0 20 80
1.11 (0-3) 24.98 (0-53)

0.86 0.14 0 0 16 83
1.21 (0-3) 0.38 (0-1)

0.14 0* 0 0 0 100
0.38 (0-1)

0.29 43.14 0 0 0 100
0.49	 (0-1) 73.70 (0-154)

Lagodon rhomboides 7/7 (100%)
D

Bairdiella chrysura 6/7 (85%)

Cynoscion nebulosus 3/7 (42%)

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 14.	 Summary of quantitative trawl results for Station 7 during daylight hours, 5 November, 1976.

Seven two-minute tows (BLFS 128-134) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev.(range)_ Std. Dev.(range) Larvae Young Juvenile	 Adult

Dasyatis sayi 1/7 (14%) 0.14 125.71 0 0 100 0
0.38 (0-1) 332.61 (0-880)

Anchoa mitchilli 3/7 (42%) 8.29 3.71 0 0 87 12
18.08 (0-49) 8.12	 (0-22)

Syngnathus 1/7 (14%) 0.14 0.43 0 0 0 100
louisianae 0.38	 (0-1) 1.13 (0-3)

Syngnathus scovelli 1/7 (14%) 0.14 0* 0 0 0 100
0.38	 (0-1)

^	 Eucinostomus gula 1/7 (14%) 0.29 7.29 0 0 0 100
-'^ 0.76	 (0-2) 19.28 (0-51)
rn

Lagodon rhomboides 1/7 (14%) 0.14 9.00 0 0 0 100
0.38 (0-1) 23.81 (0-63)

Bairdiella chrysura 4/7 (57%) 21.86 62.43 0 80 18 0
47.74	 (0-129) 130.76 (0-357)

Cynoscion nebulosus 1/7 (14%) 0.14 2.71 0 0 100 0
0.38	 (0-1) 7.18 (0-19)

Menticirrhus 5/7 (71%) 0.71 0.14 0 100 0 0
americanus 0.49	 (0-1) 0.38 (0-1)

Gobiosoma robustum 3/7 (42%) 1.86 0.29 0 0 42 57
4.06	 (0-11) 0.76	 (0-2)



Table 14.	 Summary of quantitative trawl results for Station 7 during daylight hours, 5 November, 1976.

Seven two-minute tows (BUS 128-134) are merged to calculate the data. (Continued)

Sphoeroides nephelus 2/7 (28%)

No. Caught Biomass(g)Caught
Mean Mean

Std. Dev.(range) Std. Dev.(range)

0.14 0*
0.38 (0-1)

0.29 0*
0.76	 (0-2)

0.57 58.29
1.13 (0-3) 119.33 (0-318)

Weighted Percentages

Larvae	 Young	 Juvenile Adult

0	 0	 0	 100

0	 0	 100	 0

0	 0	 0	 100

Species 	 Occurrence

Microgobius pulosus 1/7 (14%)

Achirus lineatus 	 1/7 (14%)

a

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 15.	 Summary of quantitative trawl results for Station 1 during daylight hours, December, 1976. Seven

two-minute tows (BLFS 307-313) are merged to calculate the data.

Species Occurrence

Anchoa mitchilli 2/7 (28%)

Syngnathus scovelli 3/7 (42%)

La odon rhomboides 7/7 (100%)

Gobiosoma robustum 3/7 (42%)

Chilomycterus schoepfi 2/7 (28%)
n
J
00

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult

1.14 0.86
2.61	 (0-7) 1.86	 (0-5) 0 0 26 73

0.71 0.29
1.11	 (0-3) 0.49	 (0-1) 0 0 0 100

4.43 72.57
2.88	 (1-9) 48.64	 (12-154) 0 0 100 0

0.43 0*
0.53	 (0-1) 0 0 66 33

0.29 57.29
0.49	 (0-1) 97.83	 (0-201) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 16.	 Summary of quantitative trawl results for Station 2 during daylight hours, December, 1976. Seven

two-minute tows (BLFS 314-320) are merged to calculate the data.

No..Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dey.( Range) Larvae Young Juvenile Adult

Dasyatis sabina 1/7 (14%) .14 8.86
0.38	 (0-1) 23.43 (0-62) 0 100 0 0

Opsanus tau 2/7 (28%) .43 19.14
0.79	 (0-2) 49.34 (0-131) 0 33 0 66

Lucania parva 3/7 (42%) .86 0.29
1.21	 (0-3) 0.49 (0-1) 0 0 33 66

Syngnathus louisianae 3/7 (42%) .43 1.86
0.53	 (0-1) 3.08 (0-8) 0 0 33 66

y	 Syngnathus scovelli 2/7 (28%) .29 0.29
0.49	 (0-1) 0.76 (0-2) 0 0 0 100

Eucinostomus argenteus 4/7 (57%) 1.86 26.00
2.04	 (0-4) 32.07 (0-79) 0 0 38 61

Rucinostomus gula 1/7 (14%) .14 0.71
0.38	 (0-1) 1.89 (0-5) 0 0 100 0

Laggodon rhomboides 6/7 (85%) 10.71 204.43
11.37	 (0-28) 223.10 (0-525) 0 0 96 3

Bairdiella chrysura_ 5/7 (71%) 2.43 34.86
3.10	 (0-9) 57.63 (0-162) 0 0 89 10

Chasmodes saburrae 1/7 (14%) .14 0.14
0.38	 (0-1) 0.38 (0-1) 0 0 100 0

Gobiosoma robustum 4/7 (57%) 2.57 0.57
3.36	 (0-9) 0.79 (0-2) 0 0 46 53
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Table 17.	 Summary of quantitative trawl results for Station 3 during daylight hours, December, 1976.	 Seven

two-minute tows (BUS 321-327) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult

Dasyatis sabina 1/7 (14%) 0.14 7.86
0.38	 (0-1) 20.79	 (0-55) 0 100 0 0

Anchoa mitchilli 3/7 (42%) 9.43 13.29
16.84	 (0-46) 23.53	 (0-64) 0 0 8 91

Syngnathus louisianae 1/7 (14%) 0.14 0.29
0.38	 (0-1) 0.76	 (0-2) 0 0 100 0

SXmgnathus scovelli 2/7 (28%) 0.29 0.14
0.49	 (0-1) 0.38	 (0-1) 0 0 50 50

Lagodon rhomboides 3/7 (42%) 0.71 13.14
1.11	 (0-3) 19.68	 (0-51) 0 0 100 0

n

C)	 Chasmodes saburrae 1/7 (14%) 0.14 0.29
0.38	 (0-1) 0.76	 (0-2) 0 0 100 0



Table 18.	 Summary of quantitative trawl results for Station 4 during daylight hours, December, 1976.	 Seven

two-minute tows (BUS 328-334) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult

Anchoa mitchilli 1/7 (14%) 0.14 0.14
0.38	 (0-1) 0.38	 (0-1) 0 0 100 0

Syngnathus scovelli 6/7 (85%) 1.71 0.14
1.25	 (0-4) 0.38	 (0-1) 0 16 66 16

Lagodon rhom_bo_i_d_es 1/7 (14%) 0.14 4.71
0.38	 (0-1) 12.47	 (0-33) 0 0 100 0

Bairdiella chrysura 3/7 (42%) 1.57 14.86
n 2.37	 (0-5) 33.10	 (0.89) 0 31 68 0
iN

Cynoscion nebulosus 1/7 (14%) 0.14 0.86
0.38	 (0-1) 2.27	 (0-6) 0 0 100 0

Gobiosoma robustum 2/7 (28%) 0.29 0.0*
0.49	 (0-1) 0 0 100 0

Achirus lineatus 1/7 (14%) 0.14 0.14
0.38	 (0-1) 0.38	 (0-1) 0 0 100 0

Sphoeroides nephelus 1/7 (14%) 0.14 26.43
0.38	 (0-1) 69.92	 (0-185) 0 0 0 100

Chilomycterus schoepfi 1/7 (14%) 0.14 29.86
0.38	 (0-1) 78.99	 (0-209) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 19.	 Summary of quantitative trawl results for Station 5 during daylight hours, December, 1976. Seven

two-minute tows (BUS 349-355) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Youn Juvenile Adult

Dasyatis sayi 1/7 (14%) 0.14 45.43
0.38	 (0-1) 120.19	 (0-318) 0 0 100 0

Harengula pensacolae 2/7 (28%) 0.43 6.29
0.79	 (0-2) 13.10	 (0-35) 0 0 66 33

Anchoa mitchilli 7/7 (100%) 20.00 23.00
21.14	 (1-54) 24.93 	 (0-68) 0 0 10 89

Arius felis 3/7 (42%) 0.43 80.86
0.53	 (0-1) 134.50	 (0-362) 0 0 33 66

SXEgnathus louisianae 1/7 (14%) 0.14 0.29
v 0.38	 (0-1) 0.76	 (0-2) 0 0 0 100
NN

Syngnathus scovelli 4/7 (57%) 0.57 0.0*
0.53	 (0-1) 0 0 75 25

Eucinostomus argenteus 3/7 (42%) 0.43 8.14
0.53	 (0-1) 11.55	 (0-30) 0 0 33 66

Eucinostomus gula 1/7 (14%) 0.14 1.57
0.38	 (0-1) 4.16	 (0-11) 0 0 100 0

Lagodon rhomboides 2/7 (28%) 0.29 4.57
0.49	 (0-1) 7.83	 (0-17) 0 0 100 0

Bairdiella chrysura 7/7 (100%) 18.29 241.00
12.38	 (2-35) 141.94	 (32-439) 0 0 99 0

Menticirrhus americanus 4/7 (57%) 1.29 42.29
1.80	 (0-5) 49.72	 (0-106) 0 0 83 16
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Table 19.	 Summary of quantitative trawl results for Station 5 during daylight hours, December, 1976. Seven

two-minute tows (BLFS 349-355) are merged to calculate the data. (Continued)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Youn Juvenile Adult

Achirus lineatus 2/7 (28%) 0.29 2.29
0.49	 (0-1) 3.90	 (0-8) 0 0 0 100

Sphoeroides nephelus 5/7 (71%) 1.00 164.71
1.00	 (0-3) 188.04	 (0-551) 0 0 0 100

Chilomycterus schoepfi 1/7 (14%) 0.14 20.00
0.38	 (0-1) 52.92	 (0-140) 0 0 100 0

v
N
W

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 20.	 Summary of quantitative trawl results for Station 6 during daylight hours, December, 1976. Seven

two-minute tows (BUS 343-348, 356) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Youn Juvenile Adult

Harengula pensacolae 2/7 (28%) 0.29 4.86
0.49	 (0-1) 8.78 (0-22) 0 0 50 50

Anchoa mitchilli 6/7 (85%) 110.00 112.43
118.52	 (0-279) 120.36 (0-274) 0 0 12 87

Arius felis 4/7 (57%) 5.71 131.57
13.38	 (0-36) 134.66 (0-329) 0 81 11 7

Syngnathus scovelli 2/7 (28%) 0.71 0.43
1.50	 (0-4) 0.79 (0-2) 0 0 16 84

v
Diapterus olisthostomus 1/7 (14%) 0.14 0.14

0.38	 (0-1) 0.38 (0-1) 0 100 0 0

Eucinostomus argenteus 3/7 (42%) 1.00 2.57
1.83	 (0-5) 4.39 (0-12) 0 14 85 0

Eucinostomus gula 2/7 (28%) 1.57 4.57
3.74	 (0-10) 10.83 (0-29) 0 0 100 0

Lagodon rhomboides 1/7 (14%) 0.29 8.00
0.76	 (0-2) 21.17 (0-56) 0 0 100 0

Bairdiella chrysura 5/7 (71%) 17.00 144.00
34.35	 (0-93) 261.36 (0-706) 0 24 75 0

Cynoscion nebulosus 2/7 (28%) 0.29 3.14
0.49	 (0-1) 5.64 (0-14) 0 0 100 0

Cynoscion regalis 1/7 (14%) 0.14 14.14
0.38	 (0-1) 37.42 (0-99) 0 0 100 0



Table 20.	 Summary of quantitative trawl results for Station 6 during daylight hours, December, 1976. Seven

two-minute tows (BLFS 343-348, 356) are merged to calculate the data. (Continued)

Species	 Occurrence

Menticirrhus americanus 1/7 (14%)

Gobiosoma robustum	 1/7 (14%)

Achirus lineatus	 1/7 (14%)

Sphoeroides nephelus _ 2/7 (28%)

a
Chilomycterus schoepfi 2/7 (28%)

Unidentified sciaenid 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std.Dev.(Range) Std.Dev.(Range) Larvae Youn Juvenile Adult

0.57 47.57
1.51	 (0-4) 125.86	 (0-333) 0 0 50 50

1.43 0.43
3.78	 (0-10) 1.13	 (0-3) 0 0 60 40

0.14 0.57
0.38	 (0-1) 1.51	 (0-4) 0 0 0 100

0.43 62.29
0.79	 (0-2) 110.69	 (0-271) 0 0 0 100

0.29 61.29
0.49	 (0-1) 110.16	 (0-274) 0 0 50 50

0.14 0.0*
0.38	 (0-1) 100 0 0 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.
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Table 21.	 Summary of quantitative trawl results for Station 7 during daylight hours, December, 1976. Seven

two-minute tows (BLFS 335-341) are merged to calculate the data.

No. Caught Biomass(g)Caught
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae

Anchoa mitchilli 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 0

Syngnathus louisianae 1/7 (14%) 0.14 1.00
0.38	 (0-1) 2.65 (0-7) 0

Syngnathus scovelli 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 0

Chasmodes saburrae 117 (14%) 0.43 0.43
1.13	 (0-3) 1.13 (0-3) 0

n Gobiosoma robustum 3/7 (42%) 1.29 0.14
2.56	 (0-7) 0.38 (0-1) 0

Sp_hoeroides nephelus 1/7 (14%) 0.14 20.00
0.38	 (0-1) 52.92 (0-140) 0

Chilomycterus schoepfi 317 (42%) 1.43 253.29
2.57	 (0-7) 468.95 (0-1282) 0

Weighted Percentages

Young Juvenile Adult

0 100 0

0 0 100

0 0 100

0 100 0

0 34 65

0 0 160

0 59 41

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 22.	 Summary of quantitative trawl results for Station 1 during daylight hours, February, 1977. Seven

two-minute tows (BEES 377-383) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult

Dasyatis sayi 1/7 (14%) 0.14 326.14
0.38	 (0-1) 862.89 (0-2283) 0 0 100 0

Anchoa mitchilli 6/7 (85%) 26.43 11.29
27.99	 (0-80) 11.83 (0-33) 3 24 61 9

Syngnathus louisianae 1/7 (14%) 0.14 0.14
0.38	 (0-1) 0.38 (0-1) 0 0 100 0

Syngnathus scovelli 3/7 (42%) 0.57 0.14 --
0.79	 (0-2) 0.38 (0-1) 0 0 50 50

n	 Lagodon rhomboides 2/7 (28%) 0.29 3.00
0.49	 (0-1) 5.20 (0-12) 0 0 100 0

Bairdiella chrysura 1/7 (14%) 0.14 1.00
0.38	 (0-1) 2.65 (0-7) 0 100 0 0

Micropogon undulatus 2/7 (28%) 0.29 0.0*
0.49	 (0-1) 100 0 0 0

Gobiosoma robustum 1/7 (14%) 0.29 0.14
0.76	 (0-2) 0.38 (0-1) 0 0 50 50

Achirus lineatus 1/7 (14%) 0.14 0.14
0.38	 (0-1) 0.38 (0-1) 0 0 100 0

Sphoeroides nephelus 1/7 (14%) 0.14 45.57
0.38	 (0-1) 120.57 (0-319) 0 0 0 100

Chilomycterus schoepf i 6/7 (85%) 1.71 304.43
1.25	 (0-4) 225.09 (0-673) 0 0 83 16

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 23.	 Summary of quantitative trawl results for Station 2 during daylight hours, February, 1977. Seven

two-minute tows (BLFS-384-390) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

SDecies Occurrence Std.Dev.(Range) Std.Dev.^Range) Larvae Young Juvenile Adult

Dasyatis sabina 1/7 (14%) 0.14 64.29
0.38	 (0-1) 170..08	 (0-450) 0 0 100 0

Anchoa mitchilli 4/7 (57%) 1.86 1.14
3.24	 (0-9) 2.61	 (0-7) 0 14 57 27

Menidia peninsulae 1/7 (14%) 0.14 0.43
0.38	 (0-1) 1.13	 (0-3) 0 0 0 100

S)ngnathus louisianae 1/7 (14%) 0.14 0.86
0.38	 (0-1) 2.27	 (0-6) 0 0 0 100

Lagodon rhomboides 2/7 (28%) 0.57 7.43
v 1.13	 (0-3) 14.46	 (0-38) 0 0 100 0
N
00
	 Paralichthys albigutta 1/7 (14%) 0.14 129.14

0.38	 (0-1) 341.68	 (0-904) 0 0 0 100



Table 24.	 Summary of quantitative trawl results for Station 3 during daylight hours, February, 1977.	 Seven

two-minute tows (BUS 393-399) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range)	 Larvae Young Juvenile Adult

Dasyatis sabina 2/7 (28%) 0.29 198.14
0.49	 (0-1) 474.25	 (0-1269) 0 0 50 50

Brevoortia sm. ithi 1/7 (147) 0.14 23.14
0.38	 (0-1) 61.23	 (0-162) 0 0 0 100

Anchoa hepsetus 1/7 (147) 0.14 0.57
0.38	 (0-1) 1.51	 (0-4) 0 0 0 100

Anchoa mitchilli 6/7 (857) 254.14 271.71
365.59	 (0-1052) 386.05	 (0-1112) 0 0 69 30

y	 Arius felis 1/7 (147) 0.14 43.43
0.38	 (0-1) 114.90	 (0-304) 0 0 0 100

Syngnathus scovelli 3/7 (42%) 0.71 0.14
1.11	 (0-3) 0.38	 (0-1) 0 20 38 42

Lagodon rhomboides 2/7 (287) 3.86 46.29
6.89	 (0-17) 82.52	 (0-203) 0 0 100 0

Bairdiella chrysura 3/7 (427) 0.86 10.43
1.46	 (0-4) 15.36	 (0-33) 0 0 100 0

Gobiosoma robustum 1/7 (147) 0.14 0.0*
0.38	 (0-1) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.
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Table	 25.	 Summary of quantitative trawl results for Station 4 during daylight hours, February, 1977.	 Seven

two-minute tows (BUS 400-406) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult

Anchoa mitchilli 7/7 (100%) 28.86 30.43
29.91	 (1-82) 30.37 (1=84) 0 0 94 5

Op_sanus tau 2/7 (28%) 0.29 1.29
0.49	 (0-1) 3.40 (0-9) 0 50 50 0

Lucania parva 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 0 0 100 0

Syngnathus scovelli 4/7 (57%) 0.86 0.0*
0.90	 (0-2) 0 0 83 16

Lagodon rhomboides 1/7 (14%) 0.71 27.14
n 1.89	 (0-5) 71.81 (0-190) 0 0 100 0

wC) 	 chrysura 2/7 (28%) 0.86 21.14
1.86	 (0-5) 44.82 (0-120) 0 0 100 0

Micropogon undulatus 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 100 0 0 0

Gobiosoma robustum 6/7 (85 %) 3.57 0.43
4.35	 (0-12) 0.79 (0-2) 0 0 85 14

Achirus lineatus 2/7 (28%) 0.29 2.71
0.49	 (0-1) 6.75 (0-18) 0 0 50 50

Sphoeroides nephelus 2/7 (28%) 0.43 101.43
'0.79	 (0-2) 187.65 (0-4$0 0 0`	 "° 0 100

Chilomycterus schoepfi 1/7 (14%) 0.14 23.57
0.38	 (0-1) 62.36 (0-165) 0 0 100 0

*No bass_ statistics can be calculated-because , in no s==	 leis-collection did the biomass of the species ex^ O.:5 g.



Table 26.	 Summary of quantitative trawl results for Station 5 during daylight hours, February, 1977. Seven

two-minute tows (BLFS 421-427) are merged to calculate the data.

Species Occurrence

Anchoa mitchilli 7/7 (100%)

Syngnathus scovelli 6/7 (85%)

Lagodon rhomboides 1/7 (14%)

Bairdiella chrysura 7/7 (100%)

n	 Cynoscion nebulosus 1/7 (14%)

Mugil cephalus 1/7 (14%)

Chasmodes saburrae 1/7 (14%)

Gobiosoma robustum 3/7 (42%)

Microgobius thalassinus 1/7 (14%)

Achirus lineatus 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std.Dev.(Range) Std.Dev.(Range) Larvae Youn Juvenile Adult

9.43 11.43
4.86	 (4-17) 6.92	 (4-24) 0 0 68 31

3.29 0.71
4.89	 (0-14) 1.11	 (0-3) 0 0 56 43

0.14 2.43
0.38	 (0-1) 6.43	 (0-17) 0 0 100 0

18.00 193.43
18.44	 (2-50) 189.17	 (29-541) 0 2 97 0

0.14 1.00
0.38	 (0-1) 2.65	 (0-7) 0 100 0 0

0.14 0.0*
0.38	 (0-1) 0 100 0 0.

0.14 0.29
0.38	 (0-1) 0.76	 (0-2) 0 0 0. 100

1.86 0.29
3.67	 (0-10) 0.76	 (0-2) 0 0 69 30

0.14 0.0*
0.38	 (0-1) 0 0 0 100

0.14 0.86
0.38	 (0-1) 2.27	 (0-6) 0 0 0 100
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Table 26.	 Summary of quantitative trawl results for Station 5 during daylight hours, February, 1977. Seven

two-minute tows (BLFS 421-427) are merged to calculate the data. (Continued)

Species	 Occurrence

Sphoeroides nephelus	 5/7 (71%)

Chilomycterus schoepfi 2/7 (28%)

No. Caught
Mean

Std.Dev.(Range)

0.86

	

0.69	 (0-2)

0.29

	

0.49	 (0-1)

Biomass(g)Caught
Mean

Std.Dev.(Range)

143.57

	

127.39	 ( 0-356)

67.00

	

118.52	 (0-288)

Weighted Percentages

Larvae	 Youn	 Juvenile	 Adult

0	 0	 33	 66

0	 0	 50	 50

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.

b
wN



Table 27.	 Summary of quantitative trawl results for Station 6 during daylight hours, February, 1977. Seven

two-minute tows (BUS 414-420) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult

Anchoa hepsetus 1/7 (14%) 0.14 0.29
0.38	 (0-1) 0.76 (0-2) 0 0 100 0

Anchoa mitchilli 6/7 (85%) 71.57 51.14
88.58	 (0-211) 63.61 (0-155) 0 9 80 10

Opsanus tau 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 0 100 0 0

H^us zostarae 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 0 0 0 100

n	 yngnathus scovelli 4/7 (57%) 1.71 0.57

w 1.98	 (0-5) 0.79 (0-2) 0 0 34 65
w

Bairdiella chExsura 5/7 (71%) 8.57 107.57
10.20	 (0-27) 121.33 (0-350) 0 0 100 0

Menticirrhus americanus 1/7 (14%) 0.14 3.57
0.38	 (0-1) 9.45 (0-25) 0 0 100 0

Gobiosoma robustum 3/7 (42%) 0.71 0.14
1.11	 (0-3) 0.38 (0-1) 0 0 62 38

Microgobius gulosus 2/7 (28%) 0.43 0.29
0.79	 (0-2) 0.49 (0-1) 0 0 0 100

Chilomycterus schoepfi 1/7 (14%) 0.29 73.86
0.76	 (0-2) 195.41 (0-517) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.
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Table 28.	 Summary of quantitative trawl results for Station 7 during daylight hours, February, 1977. Seven

two-minute tows (BLFS 407-413) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult
Anchoa mitchilli 4/7 (57%) 78.71 65.43

167.22	 (0-452) 141.91	 (0-381) 0 2 89 8

Menidia peninsulae 2/7 (28%) 0.29 0.86
0.49	 (0-1) 1.46	 (0-3) 0 0 0 100

Micropogon undulatus 3/7 (42%) 0.57 0.0*
0.79	 (0-2) 100 0 0 0

Sphoeroides nephelus 1/7 (14%) 0.29 39.71
0.76	 (0-2) 105.07	 (0-278) 0 0 100 0

Chilomycterus schoepfi 3/7 (42%) 0.43 78.86
y 0.53	 (0-1) 99.54	 (0-210) 0 0 66 33

w
Unidentified clupeid 1/7 (14%) 4.14 0.43

10.96	 (0-29) 1.13	 (0-3) 100 0 0 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 29.	 Summary of quantitative trawl results for Station 1 during daylight hours, April, 1977. Seven

two-minute tows (BLFS 635-641) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae YounR Juvenile Adult

Dasyatis AaiL 1/7 (14%) 0.14 197.71
0.38 (0-1) 523.10	 (0-1384) 0 0 100 0

Elops saurus 1/7 (14%) 0.14 0.0*
0.38 (0-1) 100 0 0 0

Brevoortia smithi 1/7 (14%) 0.14 24.86
0.38 (0-1) 65.77	 (0-174) 0 0 0 100

Anchoa mitchilli 1/7 (14%) 0.57 0.71
1.51 (0-4) 1.89	 (0-5) 0 0 20 80

Arius felis 2/7 (28%) 0.43 55.00
0.79 (0-2) 108.05	 (0-285) 0 0 33 66

w

Syngnathus louisianae 2/7 (28%) 0.57 0.0*
0.98 (0-2) 0 0 100 0

Syngnathus scovelli 2/7 (28%) 0.29 0.0*
0.49 (0-1) 0 0 50 50

Bairdiella chrysura 3/7 (42%) 0.43 15.43
0.53 (0-1) 26.37	 (0-56) 0 33 0 66

Micropogon undulatus 2/7 (28%) 0.29 0.29
0.49 (0-1) 0,49	 (0-1) 0 100 0 0

Gobiosoma robustum 2/7 (28%) 0.29 0.0*
0.49 (0-1) 0 0 100 0



Table 29.	 Summary of quantitative trawl results for Station 1 during daylight hours, April, 1977. Seven

two-minute tows (BEES 635-641) are merged to calculate the data. (Continued)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence	 Std.Dev.(Range) Std.Dev.(Range) Larvae	 Yo_	 ung	 Juvenile	 Adult

Achirus lineatus 1/7	 (14%)	 0.14 5.00
0.38	 (0-1) 13.23	 (0-35) 0	 0	 0	 100

Symphurus pjag	 sa 1/7	 (14%)	 0.14 2.14
0.38	 (0-1) 5.67	 (0-15) 0	 0	 0	 100

n
w
rn

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 30.	 Summary of quantitative trawl results for Station,2 during daylight hours, April, 1977. Seven

two-minute tows (BLFS 642-648) are merged to calculate the data..

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Rang.e) Std.Dev.(Range) Larvae Young Juvenile Adult

Anchoa mitchilli 7/7 (100%) 59.43 127.71
15.69 (40-84) 33.86 (84-174) 0 1 9 89

Arius felis 3/7 (42%) 0.57 143.86
0.79 (0-2) 247.95 (0-670) 0 0 25 75

Hippocampus zosterae 1/7 (14%) 0.14 0.0*
0.38 (0-1) 0 0 0 100

Syn ngnathus louisianae 5/7 (71%) 0.71 4.71
0.49 (0-1) 3.55 (0-9) 0 0 0 100

n	 Syngnathus scovelli 1/7 (14%) 0.29 0.14
0.76 (0-2) 0.38 (0-1) 0 0 0 100

v

Bairdiella chrysura 7/7 (100%) 16.71 418.00
6.99 (9-30) 289.24 (92-965) 0 19 38 41

Cynoscion nebulosus 1/7 (14%) 0.41 12.00
0.38 (0-1) 31.75 (0-84) 0 0 100 0

Leiostomus xanthurus 3/7 (42%) 0.86 53.43
1.21 (0-3) 86.12 (0-201) 0 0 31 68

Menticirrhus americanus 4/7 (57%) 0.86 50.86
0.90 (0-2) 92.09 (0-231) 0 50 16 33

Micropogon undulatus 7/7 (100%) 4.86 14.71
3.08 (1-8) 10.29 (4-29) 0 52 47 0

Achirus lineatus 5/7 (71%) 1.43 16.14
1.40 (0-4) 18.40 (0-53) 0 0 18 82

c

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table	 31.	 Summary of quantitative trawl results for Station 3 during daylight hours, April, 1977.	 Seven

two-minute tows (BLFS 694-700) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Youn Juvenile Adult

Brevoortia tyrannus 1/7 (14%) 0.14 0.29
0.38 (0-1) 0.76 (0-2) 0 100 0 0

Opisthonema oglinum 1/7 (14%) 0.14 4.00
0.38 (0-1) 10.58 (0-28) 0 0 100 0

Anchoa mitchilli 6/7 (85%) 14.00 29.14
14.27 (0-41) 29.92 (0-85) 0 0 5 94

Arius felis 1/7 (14%) 0.14 10.86
0.38 (0-1) 28.73 (0-76) 0 0 100 0

Lucania parva 1/7 (14%) 0.14 0.0*

w 0.38 (0-1) 0 0 100 0
00

Hippocampus erectus 2/7 (28%) 0.29 0.0*
0.49 (0-1) 0 0 100 0

Syngnathus louisianae 1/7 (14a) 0.14 0.86
0.38 (0-1) 2.27 (0-6) 0 0 0 100

Syngnathus scovelli 1/7 (14%) 0.57 0.14
1.51 (0-4) 0.38 (0-1) 0 0 50 50

Centropristis 1/7 (14%) 0.14 12.71
philadelphica 0.38 (0-1) 33.64 (0-89) 0 0 100 0

Bairdiella chrysura 7/7 (100%) 10.71 173.14
6.60 (3-23) 175.18 (1-465) 0 15 57 27

Cynoscion nebulosus 1/7 (14%) 0.14 3.29
0.38 (0-1) 8.69 (0-23) 0 0 100 0



Table 31.	 Summary of quantitative trawl results for Station 3 during daylight hours, April, 1977. Seven

two-minute tows (BUS 694-700) are merged to calculate the data. (Continued)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Youn	 Juvenile Adult

Micropogon undulatus 2/7 (48%) 1.00 0.86
1.73 (0-4) 2.27	 (0-6) 0 57	 42 0

Gobiosoma robustum 5/7 (71%) 1.00 0.0*
0.82 (0-2) 0 0	 42 57

Sphoeroides nephelus 1/7 (14%) 0.14 0.14
0.38 (0-1) 0.38	 (0-1) 0 100	 0 0

w

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 32.	 Summary of quantitative trawl results for Station 4 during daylight hours, April, 1977. Seven

two-minutes tows (BUS 650-656) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Recies Occurrence Std.Dev.(Range) Std.Dev.(Range^ Larvae Young Juvenile Adult

Flops saurus 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 100 0 0 0

Anchoa mitchilli 3/7 (42%) 38.43 82.00
53.09	 (0-134) 112.09	 (0-277) 0 0 7 92

Arius f elis 3/7 (42%) 0.71 96.71
1.11	 (0-3) 202.11	 (0-550) 0 0 58 42

Opsanus tau 1/7 (14%) 0.14 0.43
0.38	 (0-1) 1.13	 (0-3) 0 0 100 0

Gobiesox strumosus 1/7 (14%) 0.14 0.0*
y 0.38	 (0-1) 0 100 0 0

C)	 Menidia peninsulae 1/7 (14%) 0.57 0.0*

9
1.51	 (0-4) 0 100 0 0

Hippocampus erectus 4/7 (57%) 0.71 7.14
0.76	 (0-2) 10.96	 (0-27) 0 0 60 40

Sy gnathus louisiane 3/7 (42%) -0.43 0.0*
0.53	 (0-1) 0 0 100 0

Syngnathus scovelli 5/7 (71%) 1.00 0.29
1.00	 (0-3) 0.49	 (0-1) 0 42 42 14

Lagodon rhomboides 2/7 (28%) 0.57 25.00
1.13	 (0-3) 65.70	 (0-174) 0 25 75 0

Bairdiella chrysura 7/7 (100%) 15.71 19.43
13.16	 (2-39) 47.02	 (0-126) 0 94 5 0



Table	 32.	 Summary of quantitative trawl results for Station 4 during daylight hours, April, 1977.	 Seven

two-minute tows (BLFS 650-656) are merged to calculate the data. (Continued)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

.Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Youn Juvenile Adult

Cynoscion nebulosus 1/7 (14%) 0.14 10.00
0.38	 (0-1) 26.46	 (0-70) 0 0 100 0

Leiostomus xanthurus 1/7 (14%) 1.29 13.29
3.40	 (0-9) 35.15	 (0-93) 0 0 100 0

Chasmodes saburrae 1/7 (14%) 0.14 0.14
0.38	 (0-1) 0.38	 (0-1) 0 0 100 0

Gobiosoma robustum 2/7 (28%) 0.57 0.0*
0.98	 (0-2) 0 25 50 25

Sphoeroides nephelus 2/7 (28%) 0.43 66.57
a 0.79	 (0-2) 118.69	 (0-292) 0 0 0 100
J

C:hilcmycterus schoepfi 3/7 (42%) 0.43 86.29
0.53	 (0-1) 110.45	 (0-251) 0 0 66 33

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.
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Table 33" Summary of quantitative trawl results for Station 5 during daylight hours, April, 1977. Seven 

two-minute tows (BLFS 657-663) are merged to calculate the data. 

No. Caught Biomass (g) Caught Weighted PerceIlta.ges 
Mean Mean 

Species Occurrence Std.Dev. (Range) Std.Dev.(Range) Larvae Young Juvenile Adult 

E1o~ s~ 1/7 (14%) 0.14 0.0* 
0.38 (0-1) 100 0 0 0 

Brevoortia tyrannus 3/7 (42%) 0.86 0.86 
1.46 (0-4) 1.46 (0-4) 0 100 0 0 

Anchoa mitchil1i 6/7 (85%) 33.00 70.86 
42.22 (0-122) 93.10 (0-268) 0 0 2 97 

Arius felis 4/7 (57%) 1.29 60.71 
1.50 (0-4) 101.00 (0-280) 0 0 100 0 

Dpsanus ~ 1/7 (14%) 0.29 4.00 
)::0 0.76 (0-2) 10.58 
I 

(0-28) 0 0 100 0 
,~ 
'''\J 

1/7 (14%) 0.14 Syngnathus scove11i 0.0* 
0.38 (0-1) 0 0 0 100 

Bairdie11a chrysura 6/7 (85%) 6.43 134.43 
5.22 (0-14) 108.18 (0-299) 0 5 94 0 

Uenticirrhus americanus 3/7 (42%) 0.71 12.14 
0.95 (0-2) 20.53 (0-46) 0 60 40 0 

Micropogon undu1atus 1/7 (14%) 0.29 0.14 
0.76 (0-2) 0.38 (0-1) 0 100 0 0 

Gobiosoma robustum 1/7 (14%) 0.29 0.14 
0.76 (0-2) 0.38 (0-1) 0 0 50 50 

Achirus 1ineatus 2/7 (28%) 0.43 5.14 
0.79 (0-2) 11.55 (0-31) 0 0 ,33 66 

*N b'. • "d"d th b" ss of the species exce_O.S g. o 1 s statistics can be calculated because in no Sil e co11ect~on ~ e 10ma 



Table	 34.	 Summary of quantitative trawl results for Station 6 during daylight hours, April, 1977.	 Seven

two-minute tows (BUS 672-678) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species	 Occurrence Std.Dev.(Range) Std.Dev.(Range)	 Larvae Young Juvenile Adult

Brevoortia smithi 2/7 (28%) 0.71 0.71
1.50	 (0-4) 1.50	 (0-4) 0 100 0 0

Brevoortia tyrannus 3/7 (42%) 1.43 2.71
1.99	 (0-5) 3.82	 (0-9) 0 100 0 0

Anchoa mitchilli 7/7 (100%) 65.57 74.71
26.34	 (31-110) 29.81	 (34-124) 0 7 63 29

Arius felis 2/7 (28%) 0.29 70.29
0.49	 (0-1) 120.48	 (0-264) 0 0 0 100

22sanus tau 1/7 (14%) Q.14 8.86
0.38	 (0-1) 23.43	 (0-62) 0 0 0 100

v
.'n	 Syn nathus scovelli 1/7 (14%) 0.43 0.14

1.13	 (0-3) 0.38	 (0-1) 0 0 30 70

Oligoplites saurus 1/7 (14%) 0.14 13.86
0.38	 (0-1) 36.66	 (0-97) 0 0 0 100

Lagodon rhomboides 1/7 (14%) 0.14 5.57
0.38	 (0-1) 14.74	 (0-39) 0 0 100 0

Bairdiella chrysura 5/7 (71%) 3.00 79.86
3.56	 (0-8) 96.49	 (0-235) 0 0 73 26

Menticirrhus americanus 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 0 100 0 0



Table 34.	 Summary of quantitative trawl results for Station 6 during daylight hours, April, 1977. Seven

two-minute tows (BUS 672-678) are merged to calculate the data. (Continued)

Species	 Occurrence

Micropogon undulatus	 7/7 (100%)

Cobionellus hastatus 	 1/7 (14%)

Achirus lineatus	 3/7 (42%)

No. Caught
Mean

Std.Dev.(Range)

6.43

	

4.69	 (1-13)

0.14

	

0.38	 (0-1)

0.43

	

0.53	 (0-1)

Biomass(g)Caught
Mean

Std.Dev.(Range)

21.14

	

14.55	 (3-44)

4.14

	

10.96	 (0-29)

4.86

	

6.39	 (0-15)

Weighted Percentages

Larvae	 Young	 Juvenile	 Adult

0	 65	 34	 0

0	 0	 0	 100

0	 0	 33	 66

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.

D

.p



Table	 35.	 Summary of quantitative trawl results for Station 7 during daylight hours, April, 1977.	 Seven

two-minute tows (BEES 665-671) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult
Anchoa mitchilli 2/7 (28%) 0.29 0.14

0.49	 (0-1) 0.38 (0-1) 0 0 50 50

Arius felis 3/7 (42%) 0.57 68.86
0.79	 (0-2) 88:97 (0-191) 0 0 75 25

Lucania parva 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 0 0 100 0

Menidia peninsulae 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 0 100 0 0

Syngnathus louisianae 1/7 (14%) 0.14 0.0*
0.38	 (0-1) 0 0 100 0

v	 Syngnathus scovelli 2/7 (28%) 0.29 0.0*
0.49	 (0-1) 0 0 0 100

Micropogon undulatus 3/7 (42%) 0.71 2.71
0.95	 (0-2) 3.68 (0-9) 0 0 100 0

Chasmodes saburrae 1/7 (14%) 0.29 1.14
0.76	 (0-2) 3.02 (0-8) 0 0 100 0

Gobiosoma robustum 4/7 (57%) 1.57 0.43
2.15	 (0-6) 0.79 (0-2) 0 0 54 45

Achirus lineatus 1/7 (14%) 0.14 1.29
0.38	 (0-1) 3.40 (0-9) 0 0 100 0

Sphoeroides nephelus 2/7 (28%) 0.86 110.00
1.86	 (0-5) 250.50 (0-672) 0 0 50 50

Chilomycterus schoepfi 1/7 (14%) 0.14 34.71
0.38	 (0-1) 91.85 (0-243) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.
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Table 36. Summary of quantitative trawl results for Station 1 during daylight hours, July, 1977. 

Seven two-minute tows (BLFS 1035-1036, 1038-1042) are merged to calculate the data. 

No. Caught Biamass(g)Caught \~~ghted Percentages 
Mean :Mean 

Species Occurrence Std.Dev. (Range) Std. Dev. (Range) 
0.29 614.29 

Larvae Young Juvenile Adult 

Dasyatis ~ 1/7 (14%) 0.76 (0-2) 1625.25 (0-4300) 0 0 100 0 

0.14 O.O~"" 
~lops sa~ 1/7 (14%) 0.38 (0-1) 100 0 0 0 

17 .14 11.71 
Harenqula pensacolae 3/7 (42%) 26.73 (0-72) 17.42 (0-46) 0 100 0 0 

1.43 4.14 
Opisthonema oglinurn 4/7 (57%) 2.51 (0-7) 8.82 (0-24) 0 20 80 0 

0.86 2.14 
~choa hepsetus 4/7 (57%) 1.07 (0-3) 3.24 (0~9) 0 0 85 15 

)::0 

2876.29 1339.71 I 
.J::> 
0'1 Anchoa rnitchelli 7/7 (100%) 3978.82 (3-10337) 1875.12 (0-4800) 0 1 98 0 

0.14 8.86 
§ynodus foe tens 1/7 (14%) 0.38 (0-1) 23.43 (0-62) 0 0 100 0 

1.14 121.00 
Arius felis 2/7 (28%) 2.04 (0-5) 207.66 (0-459) 0 0 48 51 

1.14 42.86 
~gre rnarinus 3/7 (42%) 1.68 (0-4) 61.34 (0-154) 0 40 47 12 

0.86 0.07," 

§yngnathus scovel1i 2/7 (28%) 1.57 (0-4) 0 0 83 16 

0.43 0.14 
Diapterus olisthostomus 2/7 (28%) 0.79 (0-2) 0.38 (0-1) 0 100 0 0 

il-, ~\ ;.- "".arna:-ss stat'is-tiC"s can'be calcUlated because-in Ilcenglecollection did·thebianassof the ,species .€d Q.5 g, 



Species

Orthopristis chrysoptera 1/7 (1470)

Lagodon rhomboides

Bairdiella chrysura

4/7 (5770)

2/7 (28%)

a
V̀Pynoscion nebulosus	 1/7 (147.)

Cynoscion regalis
	

1/7 (14%)

Leiostomus xanthurus
	

4/7 (57/0)

Micropogon undulatus
	

1/7 (14°70)

Gobiosoma robustum
	

3/7 (4270)

Citharichthys
spilopterus
	

1/7 (14%)

Table 36. StuTmary of quantitative trawl results for Station 1 during daylight hours, July, 1977.

Seven two-minute tows (BLFS 1035-1036, 1038-1042) are merged to calculate the data (continued).

No. Caught
Mean

Std.Dev.(Range)

0.14

	

0.38	 (0-1)

1.14

	

1.35	 (0-3)

1.86

	

3.29	 (0-8)

0.14

	

0.38	 (0-1)

0.14

	

0.38	 (0-1)

7.14

	

13.09	 (0-36)

0.14

	

0.38	 (0-1)

1.14

	

1.86	 (0-5)

0.29

	

0.76	 (0-2)

Biomass(g)Caught Weighted Percentages
Mean

Std. Dev. (Range) Larvae	 Young Juvenile Adult

2.57
6.80	 (0-18) 0 0 100 0

26.43
31.96	 (0-83) 0 0 100 0

26.43
45.16	 (0-95) 0 0 96 3

9.29
24.57	 (0-65) 0 0 100 0

4.14
10.96	 (0-29) 0 0 100 0

140.00
260.03	 (0-717) 0 0 100 0

2.86
7.56	 (0-20) 0 0 100 0

0.29
0.76	 (0-2) 0 0 37 62

5.29

13.98	 (0-37) 0 0 50 50



Table 37. Summary of quantitative trawl results for Station 2 during daylight hours, July, 1977.

Seven two-minute tows (BLFS 1028-1034) are merged to calculate the data.

I

A
1

CO

No. Caught Biomass(g)Caught Weighted PercentMes
Mean Mean

Speciescies Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult

0.14 25.86
Brevoortia smithi 1/7 (147.) 0.38 (0-1) 68.41	 (0-181) 0 0 0 100

0.71 3.43
Anchoa hepsetus 3/7 (42%) 1.11 (0-3) 4.39	 (0-9) 0 0 60 40

643.43 145.43
Anchoa mitchelli 7/7 (100%) 1367.35 (4-3725) 267.35	 (0-745) 0 52 47 0

0.29 -	 11.86
Bagre marinus 2/7 (2870) 0.49 (0-1) 21.50	 (0-54) 0 0 100 0

0.14 2.86
Ortho ristes

rysoptera 1/7 (14%) 0.38 (0-1) 7.56	 (0-20) 0 0 100 0

3.86 .	 170.71
Lagodon rhomboides 6/7 (85°,0) 3.08 (0-9) 159.62	 (0-475) 0 0 85 14

3.14 93.29
Bairdiella chrysura 3/7 (42%) 4.14 (0-10) 121.73	 (0-288) 0 0 75 24

5.43 154.57
Leiostomus xanthurus 7/7 (1000/) 5.03 (1-16) 1.25.21	 (41-387) 0 0 100 0

0.29 7.59
Menticirrhus americanus 1/7 (14%) 0.76 (0-2) 19.28	 (0-51) 0 0 100 0

0.14 3.43
Achirus lineatus 1/7 (1470) 0.38 (0-1) 9.07	 (0-24) 0 0 0 100



Table 38. Summary of quantitative trawl results for Station 3 during daylight hours,. July, 1977.

Seven two-minute tows (BEES 1043-1049) are merged to calculate the data.

a

No. Caught Biomass(g)Caught WeiZhted Percentages
Dean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) larvae Young Juvenile Adult

F 0.14 0.14
Haungula pensacolae 1/7 (14%) 0.38 (0-1) 0.38 (0-1) 0 100 0 0

306.00 370.14
Anchoa mitchelli 7/7 (100%) 277.73 (52-736) 418.37 (42-1190) 0 0 44 55

0.14 11.43
Arius felis l/7 (14%) 0.38 (0-1) 30.24 (0-80) 0 0 100 0

Bagre marinus 1/7 (14%) 0.38 14 (0-1) 49.14 57 (0-130) 0 0 0 100

0.14 0.14
Hippocampus erectus 1/7 (147.) 0.38 (0-1) 0.38 (0-1) 0 0 100 0

0.14 0.57
Syngnathus louisianae 1/7 (1470) 0.38 (0-1) 1.51 (0-4) 0 0 0 100

5.29 0.43
S^ngnathus scovelli 3/7 (427,) 12.27 (0-33) 1.13 (0-3) 0 0 62 37

0.57 20.14
Lagodon rhomboides 2/7 (28°/,) 1.13 (0-3) 35.85 (0-88) 0 0 0 100

56.29 631.86
Bairdiella chrysura 7/7 (100%) 55.81 (5-167) 484.95 (120-1619) 0 16 71 11

-0.43 0.14
_	 oscion nebulosus 1/7 (1470) 1.13 (0-3) 0.38 (0-1) 0 100 0 0

0.14 3.29
Leiostomus xanthurus 1/7 (1470) 0.38 (0-1) 8.69 (0-23) 0 0 100 0



Table 38. Summary of quantitative trawl results for Station 3 during daylight hours, July, 1977.

Seven two-minute tows (BLFS 1043-1049) are merged to calculate the date (continued).

No. caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence -Std.Dev. (Range) Std.Dev. (Ran^) Larvae	 Yom Juvenile Adult

3.57 0.57
Gobiosoma robustum 6/7 (85%) 4.31	 (0-13) 0.79	 (0-2) 0	 0 63 36

0.14 108.86
Prionotus tribulus 1/7 (14%) 0.38	 (0-1) 288.01	 (0-762) 0	 0 0 100

0.14 2.71

Symphurus plaguisa 1/7 (14.) 0.38	 (0-1) 7.18	 (0-19) 0	 0 0 100

v
U10



Table 39. Summary of quantitative trawl results for Station 4 during daylight hours, July, 1977.

Seven two-minute to-7s (BEES 1051-1057) are merged to calculate the data.

D
J

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Imwe Young Juvenile Adult

119.71 74.43
Anchoa mitchelli 7/7 (100%) 118.29	 (11-293) 57.83	 (6-151) 0 0 98 1

0.14 0.57
Syngnathus louisianae 1/7 (14%) 0.38	 (0-1) 1.51	 (0-4) 0 0 0 100

0.14 0.0'^'
Syngnathus scovelli 1/7 (14%) 0.38	 (0-1) 0 0 0 100

0.43
Lagodon rhomboides 1/7 (14%) 1.13	 (0-3) 86.93	 (0-230) 0 0 0 100

2.86 56.29
Bairdiella chrysura. 1/7 (14%) 7.56	 (0-20) 148.92	 (0-394) 0 0 60 40

1.00 0.011
Gobiosoma robustum 4/7 (57a/o) 1.15	 (0-3 0 28 71 0

0.29 0.0-'
Microgobius gulosus 2/7 (28%) 0.49	 (0-1) 0 50 0 50

0.14 2.71
Achirus lineatus 1/7 (147.) 0.38	 (0-1) 7.18	 (0-19) 0 0 0 100

0.43 79.14
Sphoeroides nephelus 2/7 (287.) 0.79	 (0-2) 145.22	 (0-369) 0 0. 0 100

0.29 40.71
Chilomycterus schoepfi 2/7 (280/.) 0.49	 (0-1) 83.96	 (0-224) 0 0 50 50

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed
0.5 g.	 _



Table 40. Summary of quantitative trawl results for Station 5 during daylight hours, July, 1977.

Seven two-minute tows (BEES 1058-1062, 1065-1066) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev.(Range) Std.Dev.(Range) Larvae Young; Juvenile Adult

0.29 0.71
Harm	 a pensacolae 1/7 (14%) 0.76	 (0-2) 1.89	 (0-5) 0 0 100 0

11.00 77.43
Anchoa hepsetus _5/7 (71%) 19.39	 (0-53) 132.48	 (0-364) 0 0 11 88

203.14 263.14
Anchoa mitchelli 7/7 (10070) 269.68	 (6-767) 272.93	 (12-700) 0 0 71 28

2.29 23.14
Arius felis 2/7 (28°0) 5.22	 (0-14) 50.70	 (0-136) 0 87 12 0

0.86 137.86

N Pap-re marinus 2/7 (28%) 1.57	 (0-4) 257.70	 (0-664) 0 0 0 100

0.43 2.86
sanus tau 2/7 (28%) 0.79	 (0-2) 5.18	 (0-13) 0 66 33 0

0.14 0.57
Syngnathus louisianae 1/7 (147) 0.38	 (0-1) 1.51	 (0-4) 0' 0 100 0

0.14 0.0"
Syngnathus scovelli 1/7 (1470) 0.38	 (0-1) 0 0 0 100

18.57 489.57
Bairdiella chrysura 5/7 (M.) 26.86	 (0-71) 605.06	 (0-1254) 0 15 72 12

0.43 61.14
_oscion regalis 1/7 (1470) 1.13	 (0-3) 161.77	 (0-428) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 5 g.



Table 40. Sum ary of quantitative trawl results for Station 5 during daylight ho g's, July, 1977.

Seven two minute tows (BLFS 1058-1062, 1065-1066) are merged to calculate the data (continued).

No. caught
Mean

Species	 Occurrence	 Std.Dev.(Range)

0.14
Leiostomus xanthurus	 1/7 (14%)	 0.38 (0-1)

2.43
Gobiosoma robus tun 	 1/7 (14.)	 6.43 (0-17)

Biomass(g)Caught	 Weighted Percentages
Mean

Std.Dev.(Range) 	 Larvae Young Juvenile Adult

12.00
31.75	 (0-84)	 0	 0	 0	 100

0.71
1,89	 (0-5)	 0	 10	 20	 70

n

w



Table 41.	 Summary of quantitative trawl results for Station 6 during daylight hours, July, 1977.

Seven twn-minute taws (BLFS 1067-1073) are merged to calculate the data.

D

No. Caught Biornass(g)Caught Weighted Percentages
Mean Mean

_	 cies Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae	 Young Juvenile Adult

0.2.9 0.43
Harengula pensacolae 2/7 (28%) 0.49 (0-1) 1.13	 (0-3) 0 50 50 0

1626.71 814.71
Anchoa mitche-11i 7/7 (1000%) 901.74 (332-2667) 463.21	 (166-1352) 0 19 70 9

0.14 0.011
sanus tau 1/7 (14%) 0.38 (0-1) 0 100 0 0

0.29 0.29
Hippocompus erectus 1/7 (14%) 0.76 (0-2) 0.76	 (0-2) 0 0 100 0

15.54 11.14
Diapterus olisthostamus 7/7 (1001.) 10.06 (6-36) 6.84	 (4-22) 0 94 5 0

0.43 0.29
Eucinostomus argenteus 1/7 (14) 1.13 (0-3) 0.76	 (0-2) 0 100 0 0

0.57 2.29
Eucinostomas gala 2/7 (280/.) 0.98 (0-2) 4.07	 (0-10) 0 25 75 0

1.00 26.86
Lagodon rhomboides 2/7 (28%) 1.91 (0-5) 60.75	 (0-163) 0 0 100 0

4.71 96.00
Bairdiella	 sura 5/7 (M.) 8.67 (0-24) 165.49	 (0-461) 0 14 15 70

0.29 15.00
oscion regalis 2/7 (28%) 0.49 (0-1) 26.32	 (0-63)' 0 0 100 0

^''No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 41. Summary of quantitative trawl results for Station 6 during daylight hours, July, 1977.

Seven two-minute tows (BEES 1067-1073) are merged to calculate the data (continued).

n
Cn

No. Caught

Species Occurrence
Mean

Std.Dev.(Range)

0.14
Leiostomus xanthurus 1/7 (14.) 0.38	 (0-1)

0.29
Micropogon undulatus 2/7 (280%) 0.49	 (0-1)

0.29
Chasmodes saburrae 2/7 (28%) 0.49	 (0-1)

0.29
Gobionellus hastatus 2/7 (28%) 0.49	 (0-1)

Biomass(g)Caught Weighted Percentages
Mean

Std.Dev.(Raange) Larvae	 Yam Juvenile Adult

7.57
20.03	 (0-53) 0 0 0 100

11.00
18.81	 (0-40) 0 0 100 0

0.57
1.13	 (0-3) 0 0 50 50

3.14
5.84	 (0-15) 0 0 0 100



Table 42.	 Sunmary of quantitative trawl results for Station 7 during daylight hours, July, 1977.

Seven two-minute tows (BLFS 1074-1080) are merged to calculate the data.

n
LI

No. caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range)-- Std.Dev.(Range) Larvae Youqg Juvenile Adult

0.14 0.14
Anchoa hepsetus 1/7 (14%) 0.38	 (0-1) 0.38	 (0-1) 0 0 100 0

267.57 205.43
Anchoa mitchelli 7/7 (100%) 171.06	 (5-517) 137.27	 (4-387) 1 6 65 26

0.43 72.71
Arius felis 2/7 (M.) 0.79	 (0-2) 124.26	 (0-262) 0 0 0 100

0.14 6.00
_ sanus tau 1/7 (14%) 0.38	 (0-1) 15:87	 (0-42) 0 0 100 0

0.14 0.14
Lucania parva 1/7 (14%) 0.38	 (0-1) 0.38	 (0-1) 0 0 0 100

0.57 2.29
Syngnathus louisianae 4/7 (57/.) 0.53	 (0-1) 2.21	 (0-5) 0 0 0 100

1.00 0.cr
Syngnathus scovelli 3/7 (42'.) 1.53	 (0-4) 0 0 0 100

0.43 29.71
Leiostamus xanthurus 2/7 (28%) 0.79	 (0-2) 52.76	 (0-129) 0 0 0 100

0.71 0.0^'
Gobiosoma robustum 2/7 (287/.) 1.25	 (0-3) 0 0 44 56

0.29 0.0-^
Microgobius gulosus 2/7 (28%) 0.49	 (0-1) 0 0 100 0

-No biomass statistics can be calculated because in no single.-collection did the biomass of the species exceed 0.5 g.



Table 42. Summary of quantitative trawl results for Station 7 during daylight hours, July, 1977.

Seven two-minute tows (BEES 1074-1080) are merged to calculate the data (continued).

No. Caught
Mean

Biomass(g)Caught
Dean

Weighted Percentages

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae	 Young Juvenile Adult

0.14 0.29
Achirus lineatus 1/7 (14%) 0.38 0.76(0-2) 0	 0 100 0

0.43 47.14
Sphoeroides nephelus 3/7 (42%) 0.53	 (0-1) 72.14	 (0-171) 0	 0 33 66

0.43 27.29
Chilomycterus schoepfi 3/7 (42%) 0.53	 (0-1) 48.63	 (0-133) 0	 0 66 33

n
_

cnV



Table 43.	 Summary of quantitative trawl results for Station 1 during daylight hours, August, 1977.

Seven two-minute tows (BEES 1103-1109) are merged to calculate the data.

No. Caught Biomass (g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae	 Young Juvenile Adult

0.14 131.71

Dasyatis sabina 1/7 (14.) 0.38	 (0-1) 348.48	 (0-922) 0 0 0 100

0.29 432.14

Dasyatis sayi 2/7 (280/0) 0.49	 (0-1) 882.32	 (0-2350) 0 0 50 50

0.29 0.0>'C
Elops saurus 2/7 (28'/0) 0.49	 (0-1) 100 0 0 0

0.14 , 0.0'^
Megalops atlantica 1/7 (14%) 0.38	 (0-1) 100 0 0 0

0.57 1.86
CO	 Opisthonema oglinus 1/7 (14%) 1.51	 (0-4) 4.91	 (0-13) 0 80 20 0

45.43 2.57
Anchoa hepsetus 6/7 (85%) 69.99	 (0-168) 4.54	 (0-11) 46 53 0 0

76.00 41.14
Anchoa mitchelli 5/7 (71%) 73.04	 (0-157) 44.19	 (0-101) 0 6 10 83

0.14 0.86
Syngnathus louisianae 1/7 (14%) 0.38	 (0-1) 2.27	 (0-6) 0 0 0 100

0.43 0.43
Diapterus olisthostomus 1/7 (14%) 1.13	 (0-3) 1.13	 (0-3) 0 100 0 0

0.14 2.14
Eucinostomus gula 1/7 (14%) 0.38	 (0-1) 5.67	 (0-15) 0 0 100 0

Q j^iomass statistics can be calculated because in 	 Ingle collection did the biomass of the species exceed 0.5 g.
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Table 43.	 Sum-ary of quantitative trawl results for Station 1 during daylight hours, August, 1977.

Seven two-minute tows (BLFS 1103-1109) are merged to calculate the data (continued).

n

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Speciescies Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young .Juvenile Adult

0.43 10.57
Orthopristis chrysoptera 2/7 (28%) 0.79	 (0-2) 18.79	 (0-46) 0 0 100 0

2.57 87.29
Lagodon rhomboides 6/7 (85%) 2.30	 (0-7) 69.15	 (0-206) 0 0 100 0

3.29 70.29
Bairdiella chrysura. 4/7 (57%) 4.79	 (0-12) 100.00	 (0-263) 0 0 100 0

0.14 .	 6.00
Cynoscion nebulosus 1/7 (14.) 0.38	 (0-1) 15.87	 (0-42) 0 0 100 0

0.71 10.71
_	 oscion regalis 3/7 (420%) 1.11	 (0-3) 25.77	 (0-69) 0 80 20 0

1.43 42.29
Leiostomus xanthurus 5/7 (71%) 1.40	 (0-4) 37.88	 (0-101) 0 0 100 0

0.14 5.00
Menticirrhus americanus 1/7 (14%) 0.38	 (0-1) 13.23	 (0-35) 0 0 100 0

0.14 8.57
Micropogon undulates 1/7 (14) 0.38	 (0-1) 22.68	 (0-60) 0 0 100 0

0.14 9.14
Maetodipterus faber 1/7 (14°0) 0.38	 (0-1) 24.19	 (0-64) 0 0 100 0

0.14 0.0^
Gobiosoma robusttan 1/7 (14%) 0.38	 (0-1) 0 0 100 0

^'No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 43.	 Summary of quantitative trawl results for Station 1 during daylight hours, August, 1977.

Seven tom-minute tows (BEES 1103-1109) are merged to calculate the data (continued).

Chilomycterus schoepfi 	 1/7 (14.)

No. Caught
Mean

Std.Dev.(Range)

0.57

	

0.98	 (0-2)

0.29

	

0.76	 (0-2)

0.1:4
	0.38	 (0-1)

Biomass(g)Caught Weighted Percentages

Mean
Std.Dev. (Range) Larvae . Young Juvenile Adult

7.43
13.50	 (0-34) 0	 0 50 50

4.00
10.58	 (0-28) 0	 0 50 50

20.00
52.92	 (0-140) 0	 0 100 0

Species	 Occurrence

Citharichthys spilopterus 2/7 (280/.)

Achirus lineatus	 1/7 (14%)

D
rnO

*N6 biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 44.	 Summary of quantitative trawl results for Station 2 during daylight hours, August, 1977.

Seven two-minute tows (BLFS 1110-1116) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Wan Mean

Speciescies Occurrence Std.Dev.Mange) Std.Dev.(Ep ee) Iarvae Young Juvenile Adult

0.29 0.0'
Elops saurus 2/7 (2870) 0.49	 (0-1) 100 0 0 0

0.14 0.71
Opisthonema oglinm 1/7 (1470) 0.38	 (0-1) 1.89	 (0-5) 0 0 100 0

0.29 0.0%1
Anchoa hepsetus 1/7 (14%) 0.76	 (0-2) 100 0 0 0

73.57 44.71
Anchoa mitchelli 7/7 (100%) 67.95	 (1-174) 45.33	 (0-122) 0 4 11 83

D
O1 0.57 21.29

Bad marinus 4/7 (57%) 0.53	 (0-1) '20.79	 (0-48) 0 0 100 0

0.14
Diapterus olisthostomus 1/7 (1470) 0.38	 (0-1) 0 100 0 0

2.00 56.14
Lagodon rhomboides 6/7 (85%) 3.11	 (0-9) 75.96	 (0-225) 0 0 100 0

0.57 13.43
Ba.irdiella chrysura 1/7 (14%) 1.51	 (0-4) 35.53	 (0-94) 0 0 100 0

3.14 76.00
Leiostomus xanthurus 5/7 (M.) 2.85	 (0-8) 71.34 _	 (0-198) 0 0 100 0

1.00 66.00
Menticirrhus americanus 3/7 (4270) 1.53	 (0-4) 136.03	 (0-370) 0 0 88 11

0.14 0.OJC
Gobiosoma robustuin 1/7 (1470) 0.38	 (0-1) 0 100 0 0

^-`10 biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.
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Table 45.	 Sumnary of quantitative trawl results for Station 3 during daylight hours, August, 1977.

Seven two-minute tows (BEES 1117-1123) are merged to calculate the data.

No. Caught Biomass (g)Caught Weighted Percentages
W-an

Std.Dev. (Range)
Mean

Std.Dev. (Range) Iarvae Young Juvenile Adult

8.43 0.14
20.12 (0-54) 0.38	 (0-1) 12 87 0 0

64.71 47.14
140.93 (0-382) 98.13	 (0-267) 0 0 11 88

0.14 5.57
0.38 (0-1) 14.74	 (0-39) 0 0 100 0

0.29 1.71
0.49 (0-1) 2.98	 (0-7) 0 0 0 100

0.14 0.0^'
0.38 (0-1) 0 0 0 100

0.29 0.14
0.49 (0-1) 0.38	 (0-1) 0 100 0 0

0.43 0.57
1.13 (0-3) 1.51	 (0-4) 0 100 0 0

0.29 34.29

0.49 (0-1) 58.90	 (0-131) 0 0 100 0

4.43 92.00
7.70 (0-18) 157.13	 (0-325) 0 5 94 0

Species	 Occurrence

Anchoa hepsetus	 4/7 (57%)

Anchoa mitchelli	 6/7 (85%)

Bagre marinus	 1/7 (14%)

v	 yngnathus louisianae 	 2/7 (287.)
a,N

Syngnathus scovelli	 1/7 (14°!0)

Diapterus olisthostomus 2/7 (28%)

Eucinostomus argenteus	 1/7 (14%)

Archosargus probato-
cephalus	 2/7 (287,)

Bairdiella chrysura 	 2/7 (28%)

^No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.
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Table 45.	 Summary of quantitative trawl results for Station 3 during daylight hours, August, 1977

Seven two-minute tows (BLFS 1117-1123) are merged to calculate the data (continued). .

No. Caught
Mean

Species	 Occurrence	 Std.Dev.(Range)

0.29
Cynoscion re alis 	 2/7 (28%)	 0.49	 (0-1)

0.57
Gobiosoma robustum 	 3/7 (42%)	 0.79	 (0-2)

Biomass(g)Caught	 Weighted Percentages
Mean

Std.Dev.(Range)	 Larvae )^bung Juvenile Adult

0.14
0.38	 (0-1)	 0	 100	 0	 0

0.0
0	 0	 50	 50

n
rnW

-No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.
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Anchoa hepsetus	 2/7 (28%)

Anchoa mitchelli	 7/7 (1007/0)

Arius felis	 1/7 (14%)
D1a,

Syngnathus louisianae	 1/7 (147/0)

Lagodon rhomboides 3/7 (427/x)

Bairdiella cbrysura 1/7 (147/0)

Cynoscion re alis 3/7 (42%)

M mticirrhus americanus 1/7 (14%)

Gobiosoma robustum	 3/7 (420/'.)

Table 46. Summary of quantitative trawl results for Station 4 during daylight hours, August, 1977.

Seven two-minute taws (BEES 1124-1130) are merged to calculate the data.

Species	 Occurrence

Brevoortia smithi	 1/7 (147/x)

No. Caught Biomass(g)Caught Weighted Percentages
W-an Mean

Std.Dev.(Range) Std.Dev.(Range) Iirvae	 Young Juvenile Adult
0.14 32.29

0.38	 (0-1) 85.42	 (0-226) 0 0 0 100

0.71 0.0*
1.50	 (0-4) 20 40 0 0

81.00 45.86
52.54	 (28-169) 40.32	 (9-126) 0 16 33	 - 50

0.14 7.71
0.38	 (0-1) 20.41	 (0-54) 0 0 100 0

0.14 0.71
0.38	 (0-1) 1.89	 (0-5) 0 0 0 100

0.71 45.57
1.11	 (0-3) 82.46	 (0-225) 0 0 52 48

0.14
0.38	 (0-1) 0 100 0 0

0.57
0.79	 (0-2) 0 100 0 0

0.14 0.14
0.38	 (0-1) 0.38	 (0-1) 0 100. 0 0

0.86
1.21	 (0-3) 0 16 66 16

"No-biomass statistics can be calculated because innQ single collection did the biomass of the species exceed 0.5 g.
Wit 
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Table 46.	 Summary of quantitative trawl results for Station 4 during daylight hours, August, 1977.

Seven two-minute tows (BEES 1124-1130) are merged to calculate the data (continued).

a
rn

Caught Biomass(g)Caught Wei hted Percentages 
Mean Mean

Species Occurrence Std. Dev.(Range) Std.Dev.(Range) larvae	 Yom Juvenile Adult
0.14 0.14

Microgobius thalassinus 1/7	 (42io) 0.38	 (0-1) 0.38	 (0-1)-- 0	 0 100 0

0.29 47.57
Sphoeroides nephelus 2/7	 (280/.) 0.49	 (0-1) 86.51	 (0-218) 0	 0 50 50

0.29 52.86
Chilomycterus schoepfi 2/7	 (280/.) 0.49	 (0-1) 90.58	 (0-198) 0	 0 50 50



Table 47.	 Summary of quantitative trawl results for Station 5 during daylight hours, August, 1977.

Seven two-minute tows (BUS 1131-1137) are merged to calculate the data.

No. Caught Biomass(g)Caught Wei hated Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std.Dev.(Rannge) larvae	 Young Juvenile Adult
1.00 2.86

Anchoa hepsetus 2/7 (28%) 1.73	 (0-4) 5.18	 (0-13) 70 0 0 30

85.14 52.14
Anchoa mitchelli 7/7 (100%) 65.62	 (16-177) 42.01	 (5-114) 0 .0 17 82

0.57 39.00
Arius felis 4/7 (5r/o) 0.53	 (0-1) 48.74	 (0-129) 0 0 75 25

n 2.00 93.14
Bagre marinus 4/7 (577.) 2.38	 (0-6) 122.99	 (0-303) 0 0 85 15

0.14 0.71
Syngnathus louisianae 1/7 (1470) 0.38	 (0-1) 1.89	 (0-5) 0 0 0 100

7.86 82.29
Bairdiella chrysura 7/7 (100%) 6.36	 (1-17) 62,34	 (19-188) 0 24 75 0

0.57 0.29
_Cynoscion re alis 3/7 (427) 0.79	 (0-2) 0.49	 (0-1) 0 100 0 0

1.00 35.14
Menticirrhus americanus 5/7 (7170 0.82	 (0-2) 35.38	 (0-92) 0 28 42 28

0.14
Gobiosoma robustun 1/7 (14°0) 0.38	 (0-1) 0 100 0 0

0.14 1.71
A_chives lineatus 1/7 (14%) 0.38	 (0-1) 4.54	 (0-12) 0 0 100 0

-No biomass statistics can be calculated because in no sin gle collection did the biomass of the species exceed 0.5 g.
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Table 47. Sunrary of quantitative trawl results for Station 5 during daylight hours, August, 1977.

Seven two-minute tows (BEES 1131-1137) are merged to calculate the data (continued).

No. Caught
Mean

Species	 Occurrence	 Std.Dev. (Range)

0.43
Sphoeroides nephelus 	 2/7 (28%)	 0.79 (0-2)

0.29
Chilamycterus schoepfi 	 2/7 (28%)	 0.49 (0-1)

Biamass(g)Caught 	 Weighted Percentagesss 

Std. Dev. (RwW) 	 Larvae Young Juvenile Adult

51.57
99.32	 (0-260)	 0	 0	 33	 66

55.86
97.22	 (0-228)	 0	 0	 0	 100

a
rnV
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Table 48. 

( ( 

Surrma.ry of quantitative trawl results for Station 6 during daylight hours, August, 1977. 

Seven tID-minute tows (BLFS 1138-1144) are rrerged to calculate the data. 



Species	 Occurrence

Eucinostomus gula 	 2/7 (28°0)

Lagodon rhomboides 2/7 (28%)

Bairdiella chrysura 1/7 (14,0)

Cynoscion re alis 1/7 (14/0)

Leiostomus xanthurus 2/7 (28%)

Micropogon tmdulatus 1/7 (14/0)

Gobionellus hastatus 1/7 (14%)

n
01
to

tt

Table 48. Sumnary of quantitative trs-71 results for Station 6 during daylight hours, August, 1977.

Seven two-minute tows (BEES 1138-1144) are merged to calculate the data (continued).

Gobiosoma robustum	 117 (14.)

Microgobius tbalassinus	 5/7 (M.)

Manocanthus hispidus	 1/7 (14.)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std.Dev.(Range) Larvae Young Juvenile Adult

2.43 20.57
4.61	 (0-12) 39.97	 (0-105) 0 0 92 7

0.43 13.71
0.79	 (0-2) 24.78	 (0-62) 0 0 100 0

0.14 0.0%'r
0.38	 (0-1) 100 0 0 0

0.14 0.14
0.38	 (0-1) 9.38	 (0-1) 0 100 0 0

0.29 20.86
0.49	 (0-1) 35.74	 (0-78) 0 0 50 50

0.14 1.29
0,38	 (0-1) 3.40	 (0-9) 0 0 100 0

0.14 2.00
0.38	 (0-1) 5.29	 (0-14) 0 0 0 100

0.14
0.38	 (0-1) 0 0 0 100

1.71 0.14
1.38	 (0-3) 0.38	 (0-1) 0 16 58 25

0.14 0.0'l
0.38	 (0-1) 0 100 0 0

No biomass statistics can be calculated because-in no "single collection did the biomass of the species exceed 0.5 g.



Table 49.	 Summary of quantitative trawl results for Station 7 during daylight hours, August, 1977.

Seven two-minute tows (BLFS 1092-1098) are merged to calculate the data.

No. caught Bicmas s (g) Caught ThIeighted Percentages
Mean P4ean

Speciescies Occurrence Std..Dev.(Range) Std.Dev.(Range) larvae	 Young Juvenile Adult

0.86 2.00

O isthonema o_g^linimi 1/7 (14%) 2.27	 (0-6) 5.29	 (0-14) 0 0 100 0

6.43 3.29

Anchoa mitchelli 4/7 (57/.) 12.01	 (0-33) 6.02	 (0-16) 0 8 61 30

0.14 10.57

Arius felis 1/7 (14%) 0.38	 (0-1) 27.97	 (0-74) 0 0 100 0

0.14 0.0'^'
j°	 L•ucania parva 1/7 (14/0) 0.38	 (0-1) 0 0 100 0

0
0.86 0.29

Syngnathus scovelli 2/7 (28%) 1.86	 (0-5) 0.49	 (0-1) 0 0 0 100

0.14 0.29

Menticiuhus americanus 1/7 (14%) 0.38	 (0-1) 0.76	 (0-2) 0 100 0 0

0.29 4.00

Achirus lineatus 2/7 (28;0) 0.49	 (0-1) 7.05	 (0-17) 0 0 100 0

0.29	 ..- 35.43

Sphoeroides nephelus 2/7 (28%) 0.49	 (0-1) 62.63	 (0-152) 0 0 50 50

-'-No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 50.	 Summary of quantitative trawl results for Station 1 during daylight hours, October 1977.

Seven two-minute tows (BUS 1380-1386) are merged to calculate the data.

No Caught Biomass(g)Caught Weighted Percentages
Mean Mean

S	 Gies Occurrence Std.Dev.(Range) Std.Dev.g4TE) Iarvae XTE% Juvenile Adult

0.14 165.14
Dasyatis sabina 1/7 (14%) 0.38	 (0-1) 436.93	 (0-1156) 0 0 100 0

0.57 708.14
Dasyatis sayi 2/7 (28%) 1.13	 (0-3) 1728.71	 (0-4618) 0 0 47 52

21.14 0.29
Anchoa hepsetus 5/7 (71%) 31.83	 (0-80) 0.49.	 (0-1) 0 100 0 0

117.57 57.86
Anchoa mitchilli 7/7 (100%) 139.91	 (35-425) 61.34	 (2-159) ­ 0 56 30 12

n

0.29 83.00
Arius felis 1/7 (14%) 0.76	 (0-2) 219.60	 (

6

0-581) 0 0 50 50

Bagre marinus 2/7 (28%) 1.130.57(0-3) 55.2027't0-146) 0, 0 100 0

0.14 0.71
Opsanus tau 1/7 (14%) 0.38	 (0-1) 1.89	 (0-5) 0 0 100 0

0.14 0.86
Hippocampus erectus 1/7 (14%) 0.38	 (0-1) 2.27	 (0-6) 0 0 0 100

0.29 0.0*
Syngnathus scovelli 1/7 (14%) 0.76	 (0-2) 0 0 0 100

0.43 1.00
Diapterus olisthostomus 2/7 (28%) 0.79	 (0-2) 2.65	 (0-7) 0 100 0 0

0.14 3.14
Eucinostomus argenteus 1/7 (14%) 0.38	 (0-1) 8.32	 (0-22) 0 0 100 0
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Table 50 • Summary of quantitative trawl results for Station l during daylight hours, October 1977.

Seven two-minute tows (BUS 1380-1386) are merged to calculate the data (continued).

No. Caught
Mean

Species Occurrence Std.Dev.(Rarige)
1.43

Eucinostomus gula 4/7 (57%) 1.51 (0-4)

Orthopristis 0.86
chrysoptera 4/7 (57%) 0.90 (0-2)

0.14
Archosargus 2robato-
cephalus 1/7 (14%) 0.38 (0-1)

4.57
n	 Lagodon rhomboides 6/7 (85%) 2.94 (0-9)vN

24.8.6
Bairdiella chrysura 5/7 (71%) 37.12 (0-101)

0.57
Cynoscion nebulosus 1/7 (14%) 1.51 (0-4)

1.57
Leiostomus xanthurus 4/7 (57%) 2.51 (0-7)

0.14
Micropogon undulatus 1/7 (14%) 0.38 (0-1)

Biomass(g)Caught	 Weighted Percent:a es

Std.Dev. Tame) Larvae Your Juvenile Adult

27.86
28.27	 (0-71) 0 0 100 0

44.14
45.69	 (0-103) 0 0 100 0

20.00

52.92	 (0-140) 0 0 100 0

144.86
101.77	 (0-314) 0 0 100 0

559.86
886.19	 (0-2480) 0 0 94 5

19.71
52.16	 (0-138) 0 D 100 0

49.14
75.44	 (0-210) 0 0 100 0

0.43
1.13	 (0-3) 0 100 0 0



Table 50 ,a-3Summary o1 f qua ,.tat-ve ^t,r w.1 results for Station l during daylight hours, October 1977.

Seven tc3omincit`^towB1FS 11380-1386) are merged to calculate the data (continued) .

No. Caught	 Biomass(g)Caught	 Weighted Percentages

	

I-M	 Mean
Species	 Occurrence	 Std.Dev.(Range)	 Std.Dev.(Range)	 Iarvae Young Juvenile Adult

	

0.57	 0.0*
Gobiosoma robustum	 1/7	 (14%)	 1.51	 (0-4)	 0	 0	 100	 0

	

0.29	 6.43
Citharichthys spilopterus 1/7 	 (14%)	 0.76	 (0-2)	 17.01	 (0-45)	 0	 0	 0	 100

	

0.14	 4.29
Symphurus plaguisa	 1/7	 (14%)	 0.38	 (0-1)	 11.34	 (0-30)	 0	 0	 0	 100

D--

VW

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 51. Summary of quantitative trawl results for Station 2 during daylight hours, October 1977.

Seven two-minute tows (BUS 1387-1393) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean bean

Species Occurrence Std.Dev.(MW) Std.Dev.('Range) larvae Young Juvenile Adult
0.14 55.71

Dasyatis sayi 1/7 (14%) 0.38	 (0-1) 147.41	 (0-390) 0 0 100 0

35.71 20.71
Ancho-a mitchilli 7/7 (100%) 42.56	 (5-119) 25.48	 (4-75) 0 34 54 11

0.14 12.57
Arius felis 1/7 (14%) 0.38	 (0-1) 33.26	 (0-88) 0 0 100 0

0.71 32.71
n	 Bagre marinus 3/7 (42%) 1.11	 (0-3) 56.78	 (0-155) 0 0 100 0
v
4' 0.14 0.86

Lutjanus griseus 1/7 (14%) 0.38	 (0-1) 2.27	 (0-6) 0 100 0 0

0.57 1.14
Diapterus olisthostomus 2/7 (28%) 0.98	 (0-2) 1.95	 (0-4) 0 100 0 0

0.14 1.57
Eucinostomus argenteus 1/7 (14%) 0.38	 (0-1) 4.16	 (0-11) 0 0 100 0

1.00 21.86
Eucinostomus gula 3/7 (42%) 1.53	 (0-4) 32.21	 (0-85) 0 0 85 14

2.14 69.14
Lagodon rhomboides 6/7 (85%) 1.35	 (0-4) 38.70	 (0-115) 0 0 100 0

8.71 138.14
Bairdiella chrysura 7/7 (100%) 5.47	 (2-15) 81.75	 (40-242) 0 0 96 3

6.14 159.29
Leiostomus xanthurus 6/7 (85%) 3.72	 (0-10) 99.28	 (0-278) 0 0 100 0
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Table 51.	 Summary of quantitative trawl results for Station 2 during daylight hours, October 1977.

Seven two-minute tows (BEES 1387-1393) are merged to calculate the data (continued).

Species	 Occurrence.

Menticirrhus americanus 	 1/7	 (14%)

Mictogobius thalassinus	 1/7	 (14%)

No. Caught Biomass(g)Caught UbiZhted Percentages
Mean Mean

Std. Dev. (Range) Std.Dev.(Range) Larvae	 Young Juvenile Adult
0.14 20.57

0.38	 (0-1) 54.43	 (0-144) 0	 0 0 100

0.14 0.0*
0.38	 (0-1) 0	 0 0 100

0.14 3.29
0.38	 (0-1) 8.69	 (0-23) 0	 0 100 0Sphoeroides nephelus

	
1/7	 (14%)

D
V



Table 52.	 Summary of quantitative trawl results for Station 3 during daylight hours, October 1977.

Seven two-minute tows (BUS 1394-1400) are merged to calculate the data.

Species	 Occurrence

Anchoa mitchilli	 7/7	 (100%)

Arius felis	 2/7	 (28%)

Bairdiella chrysura 	 4/7	 (57%)

Cynoscion nebulosus 	 1/7	 (14%)

Cynoscion regalis	 1/7	 (14%)

Menticirrhus americanus 1/7 	 (14%)

Gobiosoma robustum	 2/7	 (28%)

No. Caught Biomass(g)Caught Weighted Percentages.
Mean Dean

Std.Dev. Std. Dev.Tange) I.amae	 Young Juvenile Adult
,69.14 50.29

49.69	 (10-168) 43.98	 (5-139) 0 11 67 20

-0.29 30.14
0.49	 (0-1) 52.58	 (0-124) 0 0 100 0

0.29 0.0*
0.49	 (0-1) 0 0 0 100

0.14 2.86
0.38	 (0-1) 7.56	 (0-20) 0 0 0 100

0.43 0.86
0.53	 (0-1) 1.21	 (0-3) 0 100 0 0

4.43 100.43
6.53	 (0-17) 140.93	 (0-377) 0 10 72 16

0.14 3.29
0.38	 (0-1) 8.69	 (0-23) 0 0 100 0

0.43 3.00
1.13	 (0-3) 7.94	 (0-21) 0 0 100 0

0.14 0.57
0.38	 (0-1) 1.51	 (0-4) 0 100 0 0

0.43 0.0*
0.79	 (0-2) 0 0 100 0

Syngnathus'scovelli	 2/7	 (28%)

n
V
	 Ogligoplites saurus	 1/7	 (14%)

Ql

'Diapterus olisthostomus	 3/7	 (42%)

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 53. Summary of quantitative trawl results for Station 4 during daylight hours, October 1977.

Seven two-minute tows (BUS 1401-1407) are merged to calculate the data.

n
VV

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae	 Young Juvenile Adult
0.86 0.0*

Anchoa hepsetus 1/7 (14%) 2.27	 (0-6) 0 100 0 0

33.43 18.00
Anchoa mitchilli 7/7 (100%) 37.16	 (4-92) 26.05	 (0-70) 0 27 65 7

3.29 357.29
Lagodon rhomboides 3/7 (42%) 5.19	 (0-13) 557.61	 (0-1342) 0 0 5 94

0.29 7.71
Bairdiella chrysura 1/7 (14%) 0.76	 (0-2) 20.41	 (0-54) 0 0 100 0

0.29 3.00
Menticirrhus americanus 1/7 (14%) 0.76	 (0-2) 7.94	 (0-21) 0 0 100 0

0.29 3.29
Achirus lineatus 2/7 (28%) 0.49	 (0-1) 5.79	 (0-14) 0 0 100 0

0.14 23.43
Chilomycterus schoepfi 1/7 (14%) 0.38	 (0-1) 61.99	 (0-164) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table	 54.	 Summary of quantitative trawl results for Station 5 during daylight hours, October 1977.

Seven two-minute tows (BUS 1422-1428) are merged to calculate the data.

No. Caught Bianass(g)Caught Weighted Percentages
MRM mean

Species .Occurrence Std.Dev.(Range) Std.Dev.(Range) Iarvae	 Yom Juvenile Adult
1.43 19.71

Harengula pensacolae 4/7 (57%) 1.90	 (0-5) 32.39	 (0-82) 0 10 50 40

141.86 130.86
Anchoa mitchi:lli 7/7 (100%) 144.05	 (30-441) 143.38	 (34-447) 0 5 37 57

0.43 4.29
Arius felis 3/7 (42%) 0.53	 (0-1) 5.35	 (0-10) 0 0 100 0

0.14 3.86
T'	 Bagre marinus 1/7 (14%) 0.38	 (0-1) 10.21	 (0-27) 0 0 100 0
0

0.14 1.00
Syngnathus louisianae 1/7 (14%) 0.38	 (0-1) 2.65	 (0-7) 0 0 0 100

1.71 8.00
Diapterus olisthostomus 4/7 (57%) 1.98	 (0-5) 8.70	 (0-22) 0 84 15 0

14.86 194.00
Bairdiella chrysura 7/7 (100%) 14.52	 (1-42) 194.16	 (9-562) 0 0 100 0

0.86 0.29
Cynoscion regalis 2/7 (28%) 1.86	 (0-5) 0.76	 (0-2) 0 100 0 0

0.29 2.29
Menticirrhus americanus 2/7 (28%) 0.49	 (0-1) 3.95	 (0-9) 0 0 100 0



Table 55. Summary of quantitative trawl results for Station 6 during daylight hours, October 1977.

Seven two-minute tows (BUS 1408-1414) are merged to calculate the data.

a
V

No. Caught Biomass(g)Caught Weighted Percentages
titan Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae	 Young Juvenile Adult
0.14 13.71

Dasyatis sabina 1/7 (14%) 0.38 (0-1) 36.28	 (0-96) 0 100 0 0

0.14 0.0*
Megalops atlantica 1/7 (14%) 0.38 (0-1) 100 0 0 0

1.14 0.57
Harengula pensacolae 3/7 (42) 1.86 (0-5) 0.79	 (0-2) 0 100 0 0

2.14 3.29
Anchoa hepsetus 5/7 (71%) 2.12 (0-5) 4.19	 (0-9) 0 80 0 20

402.43 233.14
Anchoa mitchilli 7/7 (100%) 201.92 (157-684) 110.34	 (123-378) 0 22 60 17

0.14 0.86
Arius felis 1/7 (14%) 0.38 (0-1) 2.27	 (0-6) 0 100 0 0

0.71 0.14
Syngnathus scovelli 2/7 (28%) 1.50 (0-4) 0.38	 (0-1) 0 0 0 100

0.14 3.86
Ogligoplites saurus 1/7 (14%) 0.38 (0-1) 10.21	 (0-27) 0 0 0 100

10.86 36.71
Diapterus olisthostomus 7/7 (100%) 8.73 (3-22) 45.03	 (1-116) 0 86 13 0

3.29 41.00
Eucinostomus gula 4/7 (57%) 5.59 (0-15) 64.33	 (0-167) 0 0 73 26

1.57 55.29
Lagodon rhomboides 2/7 (28%) 3.74 (0-10) 128.71	 (0-345) 0 0 100 0



Table 55.	 Summary of quantitative trawl results for Station 6 during daylight hours, October 1977.

Seven two-minute tows (BUS 1408-1414) are merged to calculate the data (continued).

No. Caught Biomass(g)Caught Weighted Percentages
rem Mean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Iarvae Yom Juvenile Adult
6.43 134.00

Bairdiella chrysura 2/7 (28%) 16.57	 (0-44) 331.33	 (0-884) 0 0 100 0

0.43 14.29
Micropogon -undulatus 1/7 (14%) 1.13	 (0-3) 37.80	 (0-100) 0 0 100 0

0.29 0.0*
Gobiosoma robustum 2/7 (28%) 0.49	 (0-1) 0 0 50 50

0.57 0.0*
n	 Microgobius thalassinus 3/7 (42%) 0.79	 (0-2) 0 0 25 75

0
0.14 27.14

Sphoeroides nephelus 1/7 (14%) 0.38	 (0-1) 71.81	 (0-190) 0 0 0 100

0.14 38.71
Chilomycterus schoepfi 1/7 (14%) 0.38	 (0-1) 102.43	 (0-271) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 56.	 Summary of quantitative trawl results for Station 7 during daylight hours, October 1977.

Seven two-minute tows (BUS 1415-1421) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percenta
Dean P4ean

Species Occurrence Std.Dev.(Range) Std.Dev.(Range) Larvae Young Juvenile Adult
6.71 3.29

Anchoa mitchi.11i 6/7 (85%) 6.05	 (0-15) 3.35	 (0-9) 0 0 100 0

0.14 0.0*
Lucania parva 1/7 (14%) 0.38	 (0-1) 0 0 .0 100

2.43 0.43
Syngnathus scovelli 3/7 (42%) 4.20	 (0-11) 0.79	 (0-2) 0 0 0 100

10.29 350.14
Bairdiella chrysura 3/7 (42%) 25.90	 (0-69) 911.01	 (0-2416) 0 2 58 38

0.14 0.0*
Cynoscion nebulosus 1/7 (14%) 0.38	 (0-1) 0 100 0 0

0.71 0.14
Gobiosoma robustum 2/7 (28%) 1.25	 (0-3) 0.38	 (0-1) 0 0 0 100

0.71 75.86
Sphoeroides nephelus 2/7 (28%) 1.50	 (0-4) 157.62	 (0-421) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species.exceed 0.5 g.



Table 57.	 Summary of quantitative trawl results for Station 1 during daylight hours, December, 1977.

Seven two-minute tows (BUS 1629-1635) are merged to calculate the data.

Species	 Occurrence

Harengula pensacolae	 1/7 (14%)

Anchoa mitchilli 	 2/7 (29%)

Lagodon rhomboides	 2/7 (29%)

Bairdiella chrysura	 3/7 (43%)

Leiostomus xanthurus 	 2/7 (29%)

Achirus lineatus 	 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

0.14 2.29
0.38 (0-1) 6.05 (0-16) 0 0 0 100

0.57 0.43
1.13 (0-3) 1.13 (0-3) 0 0 47 52

0.29 4.43
0.76 (0-2) 11.72 (0-31) 0 0 100 0

0.71 5.86
0.95 (0-2) 8.84 (0-23) 0 0 100 0

0.86 21.71
1.57 (0-4) 39.79 (0-101) 0 0 100 0

2.43 65.00
4.04 (0-11) 102.31 (0-276) 0 0 88 12

1.14 29.14
1.95 (0-4) 50.17 (0-113) 0 0 100 0

0.14 0.71
0.38 (0-1) 1.89 (0-5) 0 100 0 0

Eucinostomus argenteus 1/7 (14%)

a
wN	 Eucinostomus gula	 3/7 (43%)



Table 59. Summary of quantitative trawl results for Station 2 during daylight hours, December, 1977.

Sevdn two-minute tows (BUS 1636-1642) are merged to calculate the data.

Species Occurrence

Anchoa mitchilli 2/7 (29%)

Eucinostomus argenteus 2/7 (29%)

Lagodon rhomboides 3/7 (43%)
n
00

Bairdiella chrysura 2/7 (29%)

Leiostomus xanthurus 2/7 (29%)

Paralichthys albigutta 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile Adult

0.43 0.0*
0.79 (0-2) 0 0 100 0

0.29 3.57
0.49 (0-1) 6.27	 (0-15) 0 0 100 0

4.00 106.57
6.30 (0-15) 162.74	 (0-394) 0 0 100 0

0.57 9.57
1.13 (0-3) 20.88	 (0-56) 0 25 75 0

12.71 337.57
26.23 (0-70) 704.89	 (0-1884) 0 0 100 0

0.14 16.00
0.38 (0-1) 42.33	 (0-112) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 59.	 Summary of quantitative trawl results for Station 3 during daylight hours, December, 1977.

Seven two-minute tows (BUS 1643-1649) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 202.14
Dasyatis sayi 1/7 (141) 0.38 (0-1) 534.82	 (0-1415) 0 0 0 100

0.14 1.29
Opsanus tau 1/7 (14%) 0.38 (0-1) 3.40	 (0-9) 0 0 100 0

0.29 0.0*
Syngnathus scovelli 2/7 (29%) 0.49 (0-1) 0 0 50 50

A
1.29 36.71

Bairdiella chrysura 3/7 (43%) 2.21 (0-6) 58.82	 (0-156) 0 11 78 11

0.14 0.0*
Gobiosoma robustum 1/7 (14%) 0.38 (0-1 0 0 0 100

*No biomas statistics can be calculated because in no single collection - did - the biomass of the species exceed 0.5 g.



Table 60. Summary of quantitative trawl results for , Station 4 during daylight hours, December, 1977.

Seven two-minute tows (BLFS 1650-1656) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile	 Adult

0.14 0.0*
Syngnathus scovelli 1/7	 (14%) 0.38 (0-1) 0	 0 0	 100

0.29 7.00
Lagodon rhomboides 1/7	 (14%) 0.76 (0-2) 18.52	 (0-49) 0	 0 100	 0

0.29 77.57	 .
Chilomycterus schoepfi 2/7	 (29%) 0.49 (0-1) 132.55	 (0-279) 0	 0 0	 100

00
"'	 *No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Syngnathus louisianae 1/7 (14%)

Syngnathus scovelli 2/7 (29%)

Bairdiella chrysura 7/7 (100%)

Menticirrhus americanus 1/7 (14%)

Table 61. Summary of quantitative trawl results for t Station 5 during daylight hours, December, 1977..

Seven two-minute tows (BUS 1657-1663) are merged to calculate the data.

Species	 Occurrence

Dasyatis sabina	 1/7 (14%)

Elops saurus	 1/7 (14%)

Anchoa mitchilli	 7/7 (100%)

a
CO
	 Arius felis	 2/7 (29%)

Bagre marinus	 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages

Mean Mean

Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile Adult

0.29 131.29
0.76 (0-2) 347.35 (0-919) 0 50 0 50

0.14 0.0*
0.38 (0-1) 100 0 0 0

151.43 179.86
221.98 (1-597) 267.63 (2-732) 0 0 26 74

3.57 66.71
8.20 (0-22) 139.86 (0-374) 0 83 9 8

0.14 8.71
0.38 (0-1) 23.06 (0-61) 0 0 100 0

0.14 0.8.6
0.38 (0-1) 2.27 (0-6) 0 0 0 100

0.43 0.0*
0.79 (0-2) 0 0 33 67

65.71 832.71
41.12 (1-111) 516.69 (20-1356) 0 33 -67 .0

0.57 40.71
1.51 (0-4) 107.72 (0-285) 0 0 70 30

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.^



Table 61. Summary of quantitative trawl results for,Station 5 during daylight hours, December, 1977.

Seven two-minute tows (BUS 1657-1663) are merged to calculate the data (continued).

No. Caught Biomass(g)Caught [Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile	 Adult

0.14 2.14
Achirus lineatus 1/7	 (14%) 0.38 (0-1) 5.67 (0-15) 0	 0 0	 100

0.14 36.71
Sphoeroides nephelus 1/7	 (14%) 0.38 (0-1) 97.14 (0-257) 0	 0 0	 100

0.14 24.&6 .
Chilomycterus schoepfi 1/7	 (14%) 0.38 (0-1) 65.77 (0-174) 0	 0 100	 0

a

v



Table 62.	 Summary of quantitative trawl results for Station 6 during daylight hours, December, 1977.

Seven two-minute tows (BUS 1664-1670) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae. Young Juvenile Adult

0.14 94.29
Dasyatis sayi 1/7 (14%) 0.38 (0-1) 249.46 (0-660) 0 0 100 0

0.14 11.86
Brevoortia smithi 1/7 (14%) 0.38 (0-1) 31.37 (0-83) 0 0 100 0

0.14 0.29
Harengula pensacolae 1/7 (14%) 0.38 (0-1) 0.76 (0-2) 0 0 100 0

0.29 3.57
Anchoa hepsetus 2/7 (29%) 0.49 (0-1`) 6.16 (0-14) 0 0 0 100co

00

825.57 740.86
Anchoa mitchilli 7/7 (100%) 962.51 (1-2806) 831.21 (1-2378) 0 0 64 36

1.14 446.43
Arius felis 5/7 (71%) 1.07 (0-3) 499.15 (0-1389) 0 0 25 75

0.29 0.86
Selene vomer 1/7 (14%) 0.76 (0-2) 2.27	 -(0-6) 0 100 0 0

23.43 71.86
Diapterus olisthostomus 617 (86%) 32.40 (0-83) 103.36 (0-269) 0 100 0 0

0.43 2.14
Eucinostomus argenteus 2/7 (29%) 0.79 (0-2) 3.93 (0-10) 0 -67 33 0



Table 62.	 Summary of quantitative trawl results for Station 6 during daylight hours, December, 1977.

Seven two-minute tows (BUS 1664-1670) are merged to calculate the data (continued).

Species	 Occurrence

Eucinostomus gala 4/7 (57%)

Bairdiella chrysura 6/7 (86%)

Cynoscion nebulosus 1/7 (14%)

n
CO	 Cynoscion_regalis 1/7 (14%)
110

Menticirrhus americanus 1/7 (14%)

Micropogon undulatus 3/7 (43%)

Microgobius thalassinus 1/7 (14%)

Achirus lineatus 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages

Mean Mean
Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

3.71 39.86
5.96 (0-16) 59.83	 (0-139) 0 49 51 0

33.86 675.14
56.75 (0-157) 1115.8	 (0-3082) 0 12 82 7

0.14 16.14
0.38 (0-1) 42.71	 (0-113) 0 0 0 100

0.29 1.43
0.76 (0-2) 3.78	 (0-10) 0 100 0 0

0.43 30.14
1.13 (0-3) 79.75	 (0-211) 0 0 100 0

0.43 0.0*
0.53 (0^1) 33 67 0 0

0.14 0.0*
0.38 (0-1) 0 0 0 100

0.14 2.00
0.38 (0-1) 5.29	 (0-14) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 63.	 Summary of quantitative trawl results for Station 7 during daylight hours, December, 1977.

Seven two-minute tows (BUS 1671-1677) are merged to calculate the data.

Species	 Occurrence

Anchoa mitchilli	 5/7 (71%)

Hippocampus erectus	 2/7 (29%)

Hippocampus zosterae	 1/7 (14%)

C)	
Syngnathus louisianae 1/7 (14%)

Syngnathus scovelli	 4/7 (57%)

Diapterus olisthostomus 2/7 (29%)

Eucinostomus gula	 3/7 (43%)

Bairdiella chrysura 	 1/7 (14%)

Cynoscion nebulosus	 2/7 (29%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

3.29 2.00
3.68 (0-10) 2.38 (0-6) 0 0 77 23

0.29 3.86
0.49 (0-1) 7.31 (0-19) 0 0 0 100

0.14 0.0*
0.38 (0-1) 0 0 0 100

0.14 1.14
0.38 (0-1) 3.02 (0-8) 0 0 0 100

3.71 0.71
8.52 (0-23) 1.89 (0-5) 0 0 4 96

1.14 3.00
2.27 (0-6) 6.03 (0-16) 0 100 0 0

0.71 14.00
1.11 (0-3) 21.87 (0-59) 0 0 100 0

0.14 2.86
0.38 (0-1) 7.56 (0-20) 0 0 100 0

0.43 13.86
0.79 (0-2) 31.69 (0-85) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 63. Summary of quantitative trawl results for Station 7 during daylight hours, December, 1977.

Seven two-minute tows (BLFS 1671-1677) are merged to calculate the data (continued).

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Bev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 10.29
Leiostomus xanthurus 1/7 (14%) 0.38 (0-1) 27.21	 (0-72) 0 0 100 0

0.57 0.86
Chasmodes saburrae 2/7 (29%) 1.13 (0-3) 1.57	 (0-4) 0 0 0 100

n 2.43 0.29
GobiosomA robustum 2/7 (29%) 6.00 (0-16) 0.76	 (0-2) 0 0 0 100

2.43 0.29
Microgobius thalassinus 2/7 (29%) 6.00 (0-16) 0.76	 (0-2) 0 0 0 100

0.14 0.0*
Sphoeroides neuhelus	 1/7 (14%)	 0.38	 (0-1)	 0	 0	 100	 0

*No biomass statistics Tan be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 64.	 Summary of quantitative trawl results for Station 1 during daylight hours, February, 1978.

Seven two-minute tows (BUS 1706-1712) are merged to calculate the data.

Species	 Occurrence

Anchoa mitchilli	 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 0.0*
0.38 (0-1•) 0 100 0 0

0.29 68.86
0.76 (0-2) 182.18	 (0-482) 0 0 0 100

31.14 92.86
53.85 (0-135) 165.59	 (0-409) 0 3 10 88

0.14 60.00
0.38 (0-1) 158.75	 (0-420) 0 0 0 100

1.86 366.86
3.76 (0-10) 717.04	 (0-1888) 0 0 38 62

Arius felis	 1/7 (14%)

n Menidia peninsulae	 3/7 (43%)
N

Sphoeroides nephelus	 1/7 (14%)

0
Chilomycterus schoepfi 2/7 (29%)

*No biomass statistics can be calculated because in no single-collection did the biomass of the species exceed 0.5 g.



Table 65.	 Summary of quantitative trawl results for Station 2 during daylight hours, February,1978.

Seven two-minute tows (BLFS 1713-1719) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile . Adult

0.14 116.29
Dasyatis sabina 1/7 (14%) 0.38 (0-1) 307.66 (0-814). 0 0 0 100

178.57 124.14
Anchoa mitchilli 7/7.(1007.) 166.31 (52-467) 106.46 (30-285) 0 11 57 32

1.29 5.00"
Menidia periinsulae 2/7 (29%) 2.98 (0-8) 12.79 (0-34) 0 11 0 89

n 2.14 44.14
w	 Bairdiella chrysura 3/7 (43%) 4.41 (0-12) 105.19 (0-282) 0 7 85 .8

0.29 8.43
Leiostomus xanthurus 1/7 (14%) 0.76 (0-2) 22.30 (0-59) 0 0 100 0

0.14. 0.29
Micropogon. . undulatus 117 (14%) 0.38 (0-1) 0.76 (0-2) 0 100 0 0

0.14 8.14
Sphaeroides nephelus 1/7 (14%) 0.38 (0-1) 21.54 (0-57) 0 0 100 0



Table 66.	 Summary of quantitative trawl results for Station 3 during daylight hours, February,1978.

Seven two-minute tows (BUS 1720-1726) are merged to calculate the data.

Species	 Occurrence

Brevoortia smithi	 1/7 (14%)

Anchoa mitchilli 	 7/7 (100%)

Arius felis	 1/7 (14%)

4h

Hippocampus zosterae 	 1/7 (14%)

Syngnathus scovelli	 3/7 (43%)

Pomatomus saltatrix	 1%7 (14%)

Vomer setapinnis	 1/7 (14%)

Orthopristis chrysoptera 1/7 (14%)

Lagodon rhomboides	 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.29 35.86
0.76 (0-2) 94.87'	 (0-251) 0 0 0 100

55.43 66.29
86.99 (1-190) 105.43	 (0-235) 0 0 27 73

0.14 36.86.
0.38 (0-1) 97.51	 (0-258) 0 0 0 100

0.14 0.0*
0.38 (0-1) 0 0 0 100

2.14 0.71
4.06 (0-11) 1.50	 (0-4) 0 0 21 79

0.14 12.86
0.38 (0-1) 34.02	 (0-90) 0 0 100 0

0.14 34.57
0.38 (0-1) 91.47	 (0-242) 0 0 0 100

0.14 8.00
0.38 (0-1) 21.17	 (0-56) 0 0 100 0

0.14 4.00
0.38 (0-1) 10.58	 (0-28) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.-



Table 66. Summary of quantitative trawl results fo,r Station 3 during daylight hours, February, 1978.

Seven two-minute tows (BUS 1720-1726) are merged to calculate the data (continued).

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species	 Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

5.00 67.71
Bairdiella chrysura 6/7 (86%) 4.32 (0-12) 68.11	 (0-197) 0' 25 75 0

0.29 3.14
Cynoscion nebulosus 1/7 (14%) 0.76 (0-2) 8.32	 (0-22) 0 100 0 0

6.00 219.43.
Leiostomus xanthurus 3/7 (43%) 11.33 (0-31) 435.47	 (0-1189) 0 0 100 0

v
0.43 32.14

Menticirrhus americanus 3/7 (43%) 0.53 (0-1) 47.03	 (0-116) 0 0 67 33

2.71 0.57
Gobiosoma robustum 3/7 (43%) 5.91 (0-16) 1.13	 (0-3) 0 0 0 100

0.14 12.57
phoeroides nephelus 1/7 (14%) 0.38 (0-1) 33.26	 (0-88) 0 0 100 0

0.43 72.57
Chilomycterus schoepfi 2/7 (29%) 0.79 (0-2) 125.97	 (0-293) 0 0 100 0



Table 67.	 Summary of quantitative trawl results for Station 4 during daylight hours, February, 1978.

Seven two-minute tows (BUS 1727-1733) are merged to calculate the data.

Species	 Occurrence

Anchoa mitchilli	 3/7 (43%)

Micropogon undulatus	 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile	 Adult

19.00 3.43
4. 7.64	 (0-127) 9.07	 (0-24) 0	 5 95	 0

0.14 0.0*
0.38	 (0-1) 0	 100 0	 0

0.29 76.71	 .
0.76	 (0-2) 202.97	 (0-537) 0	 0 50	 50Chilomycterus schoepfi 1/7 (14%)

:r	 -

rn

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g..



Species Occurrence

Elops saurus 1/7 (14%)

Anchoa mitchilli 6/7 (86%)

Syngnathus scovelli 5/7 (71%)

Bairdiella chrysura 1/7 (14%)

Gobiosoma robustum 1/7 (14%)

Achirus lineatus 1/7 (14%)

Sphoeroides nephelus 2/7 (29%)

Chilomycterus schoepfi 5/7 (71%)

n

v

C

Table 68.	 Summary of quantitative trawl results for Station 5 during daylight hours, February , 1978.

Seven two-minute tows ULFS 173 !:-1740) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 0.0*
0.38 (0-1) 100 0 0 0

115.43 130.29
142.29 (0-344) 158.86	 (0-361) 0 0 38 62

1.14 0.29
1.07 (0-3) 0.49	 (0-1) 0 0 0 100

0.14 0.43
0.38 (0-1) 1.13	 (0-3) 0 100 0 0

0.14 0.0*
0.38 (0-1) 0 0 0 100

0.14 1.57
0.38 (0-1) 4.16	 (0-11) 0 0 100 0

0.29 46.71
0.49 (0-1) 80.49	 (0-182) 0 0 0 100

1.14 287.14
1.07 (0-3) 257.48	 (0-750) 0 0 0 100

*No biomass statistics can be calculated because in . no single collection did the biomass of the species exceed 0.5 g.



Table 69.	 Summary of quantitative trawl results fqp Station 6 during daylight hours, February, 1978.

Seven two-minute tows (BUS 1741-1747) are merged to calculate the data.

Species	 Occurrence

Brevoortia tyrannus	 1/7 (14%)

Anchoa mitchilli	 1/7 (14%)

Syngnathus scovelli	 2/7 (29%)

Chilomycterus schoepfi 2/7 (29%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.29 0.0*
0.76 (0-2) 0 100 0 0

1.14 0.57
3.02 (0-8) 1.51	 (0-4) 0 0 100 0

0.29 0.0*.
0.49 (0-1) 0 0 50 50

0.57 0.14
1.51 (0-4) 0.38	 (0-1) 0 100 0 0

0.14 0.0*
0.38 (0-1) 0 0 0 100

0.29 60.00
0.49 (0-1) 103.92	 (0-240) 0 0 50 50

a Micropogon undulatus 	 1/7 (14%)

0
Gobiosoma robustum 	 1/7 (14%)

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed o.5 g.



Species Occurrence

Lucaniaap rva 3/7 (43%)

Syngnathus scovelli 3/7 (43%)

Bairdiella chrysura 1/7 (14%)

n
io	 Micropogon undulatus 1/7 (14%)
co

Gobiosoma robustum 3/7 (43%)

Sphoeroides nephelus	 2/7 (29%)

Table 70.	 Summary of quantitative trawl results for Station 7 during daylight hours, February, 1978.

Seven two-minute tows (BLFS 1748-1754) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile Adult

1.43 0.57
1.99 (0-5) 0.79 (0-2) 0 0 0 100

2.00 0.29
4.04 (0-11) 0.76 (0-2) 0 0 16 84

0.14 2.43
0.38 (0-1) 6.43 (0-17) 0 0 100 0

0.14 0.0*
0.38 (0-'1) 0 100 0 0

2.43 0.57
4.79 (0-13) 1.51 (0-4) 0 0 34 66

0.29 32.71
0.49 (0-1) 59.51 (0-150) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 71.	 Summary of quantitative trawl results for Station 1 during daylight hours, April, 1978.

Seven two-minute tows (BUS 1904-1910) are merged to calculate the data.

Species Occurrence

Gymnura micrura 1/7 (14%)

Brevoortia tyrannus 2/7 (29%)

Harengula pensacolae 1/7 (14%)
a

°o	 Opisthonema oglinum 1/7 (14%)

Anchoa mitchilli 5/7 (71%)

Anchoa nasuta 1/7 (14%)

Syngnathus scovelli 1/7 (14%)

Lagodon rhomboides 5/7 (71%)

Bairdiella chrysura 2/7 (29%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile Adult

0.14 39.57
0.38 (0-1) 104.70	 (0-277) 0 100 0 0

0.29 0.14
0.49 (0-1) 0.38	 (0-1) 0 100 0 0

0.14 0.0*.
0.38 (0-1) 0 100 0 0

0.14 1.29
0.38 (0-1) 3.40	 (0-9) 0 0 100 0

118.86 122.57
237.25 (0-650) 252.03	 (0-688) 0 0 92 8

0.14 0.14
0.38 (0-1) 0.38	 (0-1) 0 0 100 0

0.14 0.0*
0.38 (0-1) 0 0 100 0

2.14 88.71
2.73 (0-8) 118.16	 (0-343) 0 0 100 0

0.43 16.29
0.79 (0-2) 28.81	 (0-70) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



No. Caught Biomass(g)Caught Weighted Percentages
Mean IMean

Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile	 Adult

0.14 0.43
0.38	 (0-1} 1.13	 (0-3) 0	 100 0	 0

0.57 0.14
0.79	 (0-2) 0.38	 (0-1) 0	 100 0	 0

Species
	

Occurrence

Leiostomus xanthurus	 1/7 (14%)

Mic.ropogon undulatus	 3/7 (43%)

Table 71. Summary of quantitative trawl results for Station 1 during daylight hours, April, 1978.

Seven two-minute tours (BEES 1904-1910) are merged to calculate the data (continued).

n

0



Table 72. Summary of quantitative trawl results for Station 2 during daylight hours, April, 1978.

Seven two-minute tows (BUS 1911-1917) are merged to calculate the data.

fecies	 Occurrence

Anchoa mitchilli	 7/7 (100%)

Arius fens	 1/7 (14%)

Micropogon undulatus 3/7 (43%)

Achirus lineatus 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean dean

Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

6.71 7.71
7.02 (1-20) 7.36	 (1-20) 0 0 75 25

0.29 55.29
0.76 (0-2) 146.27	 (0-387) 0 0 50 50

0.14 13.86
0.38 (0-1) 36.66	 (0-97) 0 0 100 0

7.29 267.57
1.50 (5-9) 61.96	 (183 -344) 0 0 100 0

1.71 45.86
1.98 (0-5) 47.84	 (0-127) 0 18 58 23

1.00 5.00
1.53 (0-4) 7.00	 (0-17) 0 100 0 0

0.43 0.71
0.53 (0-1) 0.95)	 (0-2) 0 100 0 0

0.14 4.00
0.38 (0-1) 10.58	 (0-28) 0 0 0 100

Bagre marinus	 1/7 (14%)

n

Lagodon rhomboides	 7/7 (100%)

Bairdiella chrysura	 5/7 (71%)

Leiostomus xanthurus 	 3/7 (43%)



Table 73.	 Summary of quantitative trawl results for Station 3 during daylight hours, April, 1978.

Seven two-minute tows (BUS 1918-1924) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

5.86 10.86
Anchoa mitchilli 2/7 (29%) 12.01 (0-32) 23.86	 (0-64) 0 0 59 41

0.14 10.00
Arius felis 1/7 (14%) 0.38 (0-1) 26.46	 (0-70) 0 0 100 0

3.14 0.57
Syngnathus scovelli 3/7 (43%) 4.85 (0-13) 0.79	 (0-2) 0 0 10 90

n
Archosargus 0.43 63.43

CD 3/7 (43%) 0.53 (0-1) 97.34	 (0-236) 0 33 67 0

0.14 0.14
Lagodon rhomboides 1/7 (14%) 0.38 (0-1) 0.38	 (0-1) 0 100 0 0

3.71 100.14
Bairdiella chrysura 4/7 (57%) 6.97 (0-19) 192.91	 (0-524) 0 0 89 11

0.14 7.71
Cynoscion nebulosus 1/7 (147) 0.38 (0-1) 20.41	 (0-54) 0 0 100 0

0.14 1.00
Leiostomus xanthurus 1/7 (14%) 0.38 (0-1) 2.65	 (0-7) 0 100 0 0

0.14 13.86
Menticirrhus americanus 1/7 (14%) 0.38 (0-1) 36.66	 (0-97) 0 0 100 0

15.00 3.29
Gobiosoma robustum 5/7 (71%) 23.86 (0-66) 5.06	 (0-14) 0 0 16 84



Species Occurrence

Hippocampus erectus 1/7	 (141)

Syngnathus scovelli 4/7	 (57%)

Leiostomus xanthurus 1/7	 (14%)

v

.°^2-	 Gobiosoma robustum	 2/7 (29%)

Table 74.	 Summary of quantitative trawl results for Station 4 during daylight hours, April, 1978.

Seven two-minute tows (BUS 1925-1931) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 0.0*
0.38 (0-1) 0 0 100 0

1.43 0.14
1.62 (0-4) 0.38	 (0-1) 0 0 0 100

0.43 1.43
1.13 (0-3) 3.78	 (0-10) 0 100 0 0

0.43 0.0*
0.79 (0-2) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0:5 g.



Table 75. Summary of quantitative trawl results for Station 5 during daylight hours, April, 1978.

Seven two-minute tows (BUS 1932-1938) are merged to calculate the data.

Species	 Occurrence

Anchoa mitchilli	 4/7 (57%)

Bairdiella chrysura	 7/7 (100')

Cynoscion regalis	 1/7 (14%)

Micropogon undulatus 	 1/7 (14%)

Sphoeroides nephelus	 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile Adult

8.43 14.71
11.69 (0-26) 20.54	 (0-45) 0 0 42 58

6.43 725.86
13.60 (0-37) 1517.7	 (0-4139) 0 0 87 13

0.14 3.00.
0.38 (0-1) 7.94	 (0-21) 0 0 100 0

0.14 0.0*
0.38 (0-1) 0 0 0 100

69.43 1153.6
36.54 (21-117) 592.95	 (360-1853) 0 2 98 0

0.14 15.71
0.38 (0-1) 41.58	 (0-110) 0 0 100 0

0.14 12.43
0.38 (0-1) 32.88	 (0-87) 0 0 0 100

0.14 19.29
0.38 (0-1) 51.03	 (0-135) 0 0 100 0

Arius felis	 4/7 (57%)

n Opsanus tau	 1/7 (14%)
0
Ln

Syngnathus scovelli	 1/7 (14%)

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 76.	 Summary of quantitative trawl results for Station 6 during daylight hours, April,, 1978.

Seven two-minute tows (BUS 1939-1945) are merged to calculate the data.

Species	 Occurrence

Brevoortia tyrannus.	 6/7 (86%)

Anchoa hepsetus	 1/7 (14%)

Anchoa mitchilli	 7/7 (100%)

0
Bagre mar inus	 1/7 (14%)

Syngnathus louisianae	 1/7 (14%)

Lagodon rhomboides	 2/7 (29%)

Bairdiella chrysura	 5/7 (71%)

Cynoscion regalis	 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile Adult

2.43 2.29
3.05	 (0-9) 2.69 (0-8) 0 100 0 0

0.14 1.71
0.38	 (0-1) 4.54 (0-12) 0 0 0 100

334.86 314.43
157.82	 (194-643) 140.52 (182-583) 0 0 84 16

0.14 58.57 
0..38	 (0-1) 154.97 (0-410) 0 0 0 100

0.14 0.57
0.38	 (0-1) 1.51 (0-4) 0 0 0 100

0.29 10.29
0.49	 (0-1) 25.91 (0-69) 0 50 50 0

4.00 122.43
5.20	 (0-12) 155.97 (0-390) 0 0 92 8

0.14 7.71
0.38-	 (0-1) 20.41 (0-54) 0 0 100 0



No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile Adult

0.14 0.0*
0.38 (0-1) 0	 100 0 0

0.43 0.57
0.79 (0-2) 1.13	 (0-3) 0	 100 0 0

0.29 14.29
0.76 (0-2) 37.80	 (0-100) 0	 0 0 100

Species
	

Occurrence

Leiostomus xanthurus	 1/7 (14%)

Micropogon undulatus 	 2/7 (29%)

v	 Gobionellus hastatus	 1/7 (14%)

0v

Table 76.	 Summary of quantitative trawl results for Station 6 during daylight hours, April, 1978.

Seven two-minute tows (BUS 1939-1945) are merged to calculate the data (continued).

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 77.	 Summary of quantitative trawl results for Station 7 during daylight hours, April., 1978.

Seven two-minute tows (BUS 1946-1952) are merged to calculate the data.

D

0
00

No. Caught Biomass(g)Caught Weighted Percentages

Mean Mean
Species Occurrence Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile Adult

10.29 10.57
Anchoa mitchilli 5/7 (71%) 10.19 (0-25) 10.63 (0-25) 0 0 97 3

0.29 38.00
Arius felis 2/7 (29%) 0.49 (0-1) 65.21 (0-144) 0 0 50 50

0.29 0.14
Lucaniaap rva 1/7 (14%) 0.76 (0-2) 0.38 (0-1) 0 0 0 100

0.43 0.0*
Syngnathus scovelli 2/7 (29%) 0.79 (0-2) 0 0 0 100

1.14 34.00
Bairdiella chrysura 3/7 (43%) 1.86 (0-5) 54.53 (0-147) 0 0 100 0

0.29 0.14
Gobiosoma robustum 2/7 (29%) 0.49 (0-1) 0.38 (0-1) 0 0 0 100

0.14 0.43
Achirus lineatus 1/7 (14%) 0.38 (0-1) 1.13 (0-3) 0 .100 0 0

0.14 -- 14.43
Sphoeroides nephelus 1/7 (14%) 0.38 (0-1) 38.17 (0-101) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 78. Summary of quantitative trawl results for Station I during daylight hours, June, 1978. Seven

two-minute tows (BUS 1989-1995) are merged to calculate the data.

Species

Harengula pensacolae

Opisthonema oglinum

,D	 Anchoa hepsetusJ
C
to

Anchoa mitchilli

Arius felis

Bagre marinus

Syngnathus scovelli

Caranx hippos

Orthopristis chrysoptera

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

0.14 0.14
1/7 (14%) 0.38 (0-1) 0.38 (0-1) 0 100 0 0

1.14 1.29
3/7 (43%) 2.19 (0-6) 2.56 (0-7) 0 100 0 0

0.14 0.29
1/7 (14%) 0.38 (0-1) 0.76 (0-2) 0 0 0 100

517.71 258.00
7/7 (100%) 320.90 (105-1021) 160.07 (40-536) 0 0 90 10

0.14 93.00
1/7 (14%) 0.38 (0-1) 246.05 (0-651) 0 0 0 100

0.14 47.43
1/7 (14%) 0.38 (0-1) 125.48 (0-332) 0 0 0 100

1.14 0.14
2/7 (29%) 2.61 (0-7) 0.38 (0-1) 0 0 0 100

0.14 0.14
1/7 (14%) 0.38 (0-1) 0.38 (0-1) 0 100 0 0

0.71 5.86
2/7 (29%) 1.25 (0-3) 10.01 (0-21) 0 40 60 0

j`_



No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

0.14 0.29
0.38 (0-1) 0.76 (0-2) 0 100 0 0

1.86 76.14
2.41 (0-7) 87.71 (0-.257) 0 0 100 0

0.14 0.43
0..38 (0-1) 1.31 (0-3) 0 100 0 0

0.14 0.57
0.38 (0-1) 1.51 (0-4) 0 100 0 0

1.00 12.57
1.53 (0-4) 23.79 (0-65) 0 29 71 0

0.71 3.14
1.25 (0-3) 5.37 (0-11) 0 100 0 0

1.57 0.29
2.15 (0-5) 0.49 (0-1) 0 0 36 64

0.43 18.86
0.53 (0-1) 24:05 (0-54) 0 "0 100. 0

Species
	 Occurrence

Archosarizus probatocephalus 	 1/7 (14%)

Lagodon rhomboides 5/7 (71%)

Bairdiella chrysura 1/7 (14%)
J
J0

Cynoscion regalis 1/7 (14%)

Leiostomus xanthurus 3/7 (43%)

Micropogon undulatus 2/7 (29%)

Gobiosoma robustum 3/7 (43%)

Paralichthys albigutta 3/7 (43%)

Table 78. Summary of quantitative trawl results for Station 1 during daylight .hours, June, 1978. Seven

two-minute tows (BUS 1989-1995) are merged to calculated the data. (Continued).



Table 79• Summary of quantitative trawl results for Station 2 during daylight hours, June, 1978. Seven

two-minute tows (ELFS 1996-2002) are merged to calculate the data.

No. Caught Biomass(g)Caught k'eighted Percentages
Mean Mean

Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Y oun g, Juvenile Adult

2.29 5.71
6/7 (86%) 2.29 (0-6) 6.47 (0-15) 0 0 64 36

218.00 88.43
7/7 (100%) 339.53 (45-983) 119.73 (27-357) 0 0 97 3

0.14 0.71
1/7 (14%) 0.38 (0-1) 1.89 (0-5) 0 100 0 0

1.14 11.00
4/7 (57%) 1.21 (0-3) 11.11 (0-27) 0 88 13 0

0.29 8.29
2/7 (29%) 0.49 (0-1) 14.34 (0-33) 0 0 100 0

0.14 8.00
1/7 (14%) 0.38 (0-1) 21.17 (0-56) 0 0 100 0

29.14 314.00
7/7 (100%) 15.36 (5-47) 168.06 (45-487) 0 0 100 0

0.14 9.29
1/7 (14%) 0.38 1 (0-1) 24.57 (0-65) 0 0 100 0

Species

Anchoa hepsetus

Anchoa mitchilli

n Caranx latus
-J
J

Lagodon rhomboides

Bairdiella chrysura

Cynoscion negulosus

Leiostomus xanthurus

Paralichthys albigutta



Table 8.0. Summary of quantitative trawl results for'Station 3 during daylight hours, June, 1978. Seven

two-minute tows (BUS 2003-2009) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Occurrence Std. Dev. (Range) Std. Dev. (Range). Larvae	 Young Juvenile Adult

1.57 4.43
4/7 (57%) 1.72 (0-4) 4.93 (0-12) 0 0 100 0

296.71 313.00
7/7 (100%) 181.34 (55-490) 218.96 (72-589) 0 9 35 57

0.29 28.57
1/7 (14%) 0.76 (0-2) 75.59 (0-200) 0 0 100 0

0.29 0.0*
2/7 (29%) 0.49 (0-1) 0 100 0 0

1.14 0.29
1/7 (14%) 3.02 (0-8) 0.76 (0-2) 0 0 10 90

0.43 36.71
2/7 (29%) 0.79 (0-2) 71.50 (0-188) 0 0 67 33

46.14 1623.7
5/7 (71%) 99.74 (0-271) 3582 (0-9712) 0 1 90 10

0.14 0.14
1/7 (14%) 0.38 (0-1) 0.38 (0-1) 0 0 100 0

2.57 0.57
5/7 (71%) 4.24 (0-12) 1.13 (0-3) 0 0 18 82

Speciescies

Anchoa hepsetus

Anchoa mitchilli

a
J Bagre marinus
JN

Opsanus tau

Syngnathus scovelli

Lagodon rhomboides.

Bairdiella chrysura

Chasmodes saburrae

Gobiosoma robustum

*No biomass statistics can be.calculated because in:np single.collection did the biomass of the species exceed 0.5 g.



Table 81. Summary of quantitative trawl results for Station 4 during daylight hours, June, 1978. Seven

two-minute tows (BLFS 2010-2016) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile Adult

1.29 3.43
Anchoa hepsetus 3/7 (43%) 1.70 (0-4) 4.39 (0-9) 0 0 100 0

156.86 182.86
Anchoa mitchilli 6/7 (86%) 210.18 (0-589) 324.06 (0-904) 0 3 37 60

4.43 1.00
Syngnathus scovelli 5/7 (71%) 8.02 (0-22) 2.24 (0-6) 0 0 13 87

0.29 7.00
Orthopristic chrysoptera 1/7 (14%) 0.76 (0-2) 18.52 (0-49) 0 0 100 0

6.14 102.43
Bairdiella chrysura 2/7 (29%) 14.57 (0-39) 268.80 (0-712) 0 27 73 0

0.57 23.43
Leiostomus xanthurus 2/7 (29%) 1.13 (0-3) 48.67 (0-130) 0 0 100 0

0.14 7.86
Menticirrhus americanus 1/7 (14%) 0.38 (0-1) 20.79 (0-55) 0 0 100 0

0.14 3.14
Micropogon undulatus 1/7 (14%) 0.38 (0-1) 8.32 (0-22) 0 0 100 0

22.14 3.86
Gobiosoma robustum 7/7 (100%) 26.79 (1-61) 4.63 (0-11) 0 3 16 80

0.14 0.0*
Microgobius gulosus 1/7 (14%) 0.38 (0-1) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 82. Summary of quantitative trawl results for Station 5 during daylight hours,. June, 1978. Seven

two-minute tows (BLFS 2017-2023) are merged to calculate the data.

Species

Anchoa mitchilli

Aeius felis

Bairdiella chrysura

Gobiosoma robustum

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Occurrence Std. Dev.	 (Range) Std. Dev. (Range) Larvae	 Young Juvenile Adult

44.29 14.00
5/7 (71%) 62.19 (0-171) 17.56 (0-40) 26 55 1 17

0.43 18.86.
2/7 (29%) 0.79 (0-2) 41.02 (0-110) 0 33 67 0

0.14 1.57
1/7 (14%) 0.38 (0-1) 4.16 (0-11) 0 0 0 100

3.00 0.86
5/7 (71%) 5.77 (0-16) 1.86 (0-5) 0 0 5 95

0.86 7.86
1/7 (14%) 2.27 (0-6) 20.79 (0-55) 0 70 30 0

4.00 1.14
2/7 (29%) 10.15 (0-27) 3.02 (0-8) 0 0 4 96

a	 S_yngnathus louisianae
J

Syngnathus scovelli



Table 83. Summary of quantitative trawl results for Statior_ 6 during daylight hours, June, 1978. Seven

two-minute tows (BLFS 2024-2030) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

0.14 0.0*
Brevoortia smithi 1/7 (14%) 0.38 (0-1) 0 100 0 0

0.29 0.0*
Opisthonema o linum 1/7 (14%) 0.76 (0-2) 0 100 0 0

361.29 294.29
Anchoa mitchilli 6/7 (86%) 385.81 (0-936) 408.87 (0-1148) 16 7 37 40

- 0.29 0.29cr,
Anchoa cubana 1/7 (14%) 0.76 (0-2) 0.76 (0-2) 0 0 100 0

0.43 0.0*
Lucania parva 1/7 (14%) 1.13 (0-3) 0 0 0 100

0.57 0.29
Menidia peninsulae 1/7 (14%) 1.51 (0-4) 0.76 (0-2) 0 100 0 0

0.14 0.0*.
Syngnathus scovelli 1/7 (14%) 0.38 (0-1) 0 0 100 0

0.14 4.00
Eucinostomus gula 1/7 (14%) 0.38 (0-1). 10.58 (0-28) 0 0 0 100

*No-biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.	 _



Table 83. Summary of quantitative trawl results for Station 6 during daylight hours, June, 1978. Seven

two-minute tows (BLFS 2024-2030) are merged to calculate the data. (Continued).

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile Adult

0.86 27.00
Lagodon rhomboides 3/7 (43%) 1.21 (0-3) 39.32 (0-96) 0 0 100 0

0.43 14.43
Bairdiella chrysura 3/7 (43%) 0.53 (0-1) 18.24 (0-38) 0 0 100 0

0.29 20.71
Cynoscion regalis 2/7 (29%) 0.49 (0-1) 50.53 (0-135) 0 50 0 50

a 0.14 2.00
Leiostomus xanthurus 1/7 (14%) 0.38 (0-1) 5.29 (0-14) 0 0 100 0

rn

2.86 6.29
Micropogon undulatus 1/7 (14%) 7.56 (0-20) 16.63 (0-44) 0 100 0 0

0.71 0.0*
Gobiosoma robustum 4/7 (57%) 0.76 (0-2) 0 0; 60 40

0.14 0.14
Microgobius gulosus 1/7 (14%) 0.38 (0-1) 0.38 (0-1) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 84. Summary of quantitative trawl results for Station 7 during daylight hours, June, 1978. Seven

two-minute tows (BEES 2031-2037) are merged to calculate the data.

a
J
V

No. Caught
Mean

Species Occurrence Std. Dev. (Range)

7.86
Opisthonema oglinum 4/7 (57%) 11.88 (0-31)

25.43
Anchoa mitchilli 6/7 (86%) 24.56 (0-61)

1.00
Anchoa cubana 3/7 (43%) 1.53 (0-4)

0.14
Arius felis 1/7 (14%) 0.38 (0-1)

1.71
Lucania parva 2/7 (29%) 4.11 (0-11)

0.86
Syngnathus scovelli 3/7 (43%) 1.21 (0-3)

0.29
Bairdiella chrysura 1/7 (14%) 0.76 (0-2)

0.14
Cynoscion regalis 1/7 (14%) 0.38 (0-1)

1.86
Leiostomus xanthuru s 3/7 (43%) 2.67 (0-7)

0.43
Chasmodes saburrge 2/7 (29%) 0.79 (0-2)

1.43
Gobiosoma robustum 3/7 (43%) 2.94 (0-8)

Biomass(g)Caught Weighted Percentages
Mean

Std. Dev. (Range) Larvae Young Juvenile Adult

5.29
11.44 (0-31) 28 72 0 0

25.43
28.05 (0-67) 0 14 19 67

1.29
1.98 (0-5) 0 0 69 31

11.43
30.24 (0-80) 0 0 100 0

0.29
0.76 (0-2) 0 0 9 91

0.0*
0 15 0 85

4.29
11.34 (0-30) 0 50 50 0

1.00
2.65 (0-7) 0 100 0 0

78.71
110.74 (0-286) 0 0 100 0

0.43
0.79 (0-2) 0 0 0 100

0.29
0.49 (0-1) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 85. Summary of quantitative trawl results for Station 1 during daylight hours,, August, 1978.. • Seven

two-minute tows (BUS 2287-2293) are merged to calculate the data.

No. Caught	 - Biomass (g) Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

0.14 65.29
Dasyatis sabina 1/7 (14%) 0.38 (0-1) 172.73 (0-457) 0 0 100 0

2.00 0.71
Anchoa hepsetus 4/7 (57%) .3.27 ( 0-9) 1.89 (0-5) 93 0 7 0

516.57 382.14
Anchoa mitchilli 6/7 (86%) 1004 .(0-2752) 824.05 (0-2232) 0 13 58 29

a 0.29 56.86
Arius felis 2/7 (29%) 0.49 (0-.1) 113.56 (0-301) 0 0 50 50

MJW
0.14 . 4_.43

Bagre marinus 1/7 (14%) 0.38 (0-1) 11.72 (0-31) 0 100 .0 0

0.14 0.0*
ngnathus scovelli 1/7 (14%) 0.38 (0-1) 0 0 0 100

0.14 .1.`86
Eucinostomus gula 1/7 (14%) 0.38 (0-1) 4_.`91 (0-13) .0 0 100 0

0.43 10.29
Orthopristis chrysoptera 3/7 (43%) 0.53 (0-1) 14.35	 - (0-34) -0 0 100 0

3.86 133.14
Lagodon rhomboides 7/7 (100%) 3.72 (1-12) 152.73 (23-467) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the.biomass of the species exceed 0.5 g.



Table 85. Summary of quantitative trawl results for Station l during daylight hours, August, 1978. Seven

two-minute tows (BEES 2287-2293) are merged to calculate the data. (Continued).

No. Caught Biomass (g) Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Pev. (Range) Larvae Young Juvenile Adult

1.43 40.43
Bairdiella chrysura 2/7 (29%) 3.36 (0-9) 86.59 (0-232) 0 18 73 9

1.14 31.29
Leiostomus xanthurus 4/7 (57%) 1.46 (0-4) 41.23 (0-110) 0 0 100 0

0.57 17.41
Micropogon undulatus 2/7 (29%) 0.98 (0-2) 29.37 (0-64) 0 0 100 0

0.57 0.0*
v	 Gobiosoma robustumJ 2/7 (29%) 0.98 (0-2) 0 0 50 50

tO 0.43 8.57
Citharichthys spilopterus 1/7 (14%) 1.13 (0-3) 22.68 (0-60) 0 0 30 70

0.14 10.29
Paralichthys albigutta 1/7 (14%) 0.38 (0-1) 27.21 (0-72) 0 0 100 0

0.14 1.57 ,
Achirus lineatus 1/7 (14%) 0.38 (0-1) 4.16 (0-11) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 86. Summary of quantitative trawl results for Station 2 during daylight hours, August, 1978. Seven

two-minute tows (BEES 2309-2315) are merged to calculate the data.

No. Caught Biomass (g) Caught Weighted
r

Percentages

Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile Adult

0.29 4.86
Opisthonema oglinum 2/7 (29%) 0.49 (0-1) 8.32 (0-18) 0 0 100 0

0.86 5.71
Anchoa hepsetus 4/7 (57%) 1.07 (0-3) 7.18 (0-20) 0 0 0 100

4.29 5.86
Anchoa mitchilli 4/7 (57%) 5.91 (0-15) 8.47 (0-22) 0 0 55 45

2.29 76.14
v	 Bagre marinusJ 4/7 (57%) 2.56 (0-5) 84.96 (0-167) 0 0 100 0

N
° 0.29 3.14

Eucinostomus gula 2/7 (29%) 0.49 (0-1) 5.64 (0-14) 0 0 100 0

3.14 72.71
Lagodon ihomboides 7/7 (100%) 1.68 (•1-6) 43.89 (22-144) 0 0 100 _	 0

0.29 8.86
Bairdiella chrysura 2/7 (29%) 0.49 (0-1) 15.14 (0-32) 0 0 100 0

14.14. 270.00
Leiostomus xanthurus 7/7 (100%) 6.12 (6-24) 141.00 (104-534) 0 0 100 0



Table 87. Summary of quantitative trawl results for Station 3 during daylight hours, August, 1978. Seven

two-minute tows (BEES 2294-2300) are merged to calculate the data.

No. Caught Biomass (g) Caught Weighted Percentages

Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

1220.1 817.86
Anchoa mitchilli 7/7 (100%) 816.94 (89-2425) 599.75 (32-1696) 0 40 50 10

0.14 12.29
Arius felis 1/7 (14%) 0.38 (0-1) 32.50 (0-86) 0 0 100 0

0.43 1.00
Opsanus tau 2/7 (29%) 0.79 (0-2) 2.24 (0-6) 0 100 0 0

0.14 1.29
Hippocampus erectus 1/7 (14%) 0.38 (0-1) 3.40 (0-9) 0 0 0 100

D
.'^ 0.14 0.0*

Syngnathus scovelli 1/7 (14%) 0.38 (0-1) 0 0 0 100

0.29 0.29
Diapterus olisthostomus 2/7 (29%) 0.49 (0-1) 0.49 (0-1) 0 100 0 0

0.86 72.43
Lagodon rhomboides 3/7 (43%) 1.21 (0-3) 99.33 (0-235) 0 0 67 33

1.29 44.43
Bairdiella chrysura 4/7 (57%) 1.50 (0-4) 48.34 (0-117) 0 0 89 11

1.14 83.86
Leiostomus xanthurus 5/7 (71%) 0.90 (0-2) 84.22 (0-213) 0 0 75 25

0.14 0.14
Menticirrhus americanus 1/7 (14%) 0.38 (0-1) 0.38 (0-1) 0 100 0 0

0.14 5.43
Micropogon undulatus 1/7 (14%) 0.38 (0-1) 14.36 (0-38) 0 0 100 0

1.86 0.43
Gobiosoma robustum 4/7 (57%) 2.27 (0-6) 0.53 (0-1) 0 0 21 79

0.14 2.14
Achirus lineatus 1/7 (14%) 0.38 (0-1) 5.67 (0-15) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 88. Summary of quantitative trawl results for Station 4 during daylight hours, August, 1978. Seven

two-minute tows (BUS 2302-2308) are merged to calculate the data.

No. Caught Biomass (g) Caught
r
Weighted Percentages

Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile Adult

130.14 94.71
Anchoa mitchilli 7/7 (100%) 183.90 (1-506) 125.47 (0-354) 0 11 80 9

0.14 0.29
Anchoa cubana 1/7 (14%) 0.38 (0-1) 0.76 (0-2) 0 0 0 100

0.43 9.71
Arius felis 2/7 (29%) 0.79 (0-2) 23.16 (0-62) 0 33 67 0

ai 0.71 0.71

N	 Menidia peninsulae 1/7 (14%) 1.89 (0-5) 1.89 (0-5) 0 0 100 0
N

0.86 25.86
Bairdiella chrysura 3/7 (43%) 1.21 (0-3) 35.59 (0-89) 0 0 100 0

0.29 18.86
Leiostomus xanthurus 2/7 (29%) 0.49 (0-1) 33.07 (0-79) 0 0 100 0

0.14 0.29
Menticirrhus americanus 1/7 (14%) 0.38 (0-1) 0.76 (0-2): 0' 100 0 0

0.14 0.0*
Microgobius thalassinus 1/7 (14%) 0.38 (0-1) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 89. Summary of quantitative trawl results for Station 5 during daylight hours, August, 1978. Seven

two-minute tows (BUS 2323-2329) are merged to calculate the data.

No. Caught Biomass (g) Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev.	 (Range) Std. Dev. (Range) Larvae YouLiZ Juvenile Adult

0.57 4.00
Anchoa hepsetus 4/7 (57%) 0.53 (0-1) 4.83 (0-13) 0 0 0 100

2385 462.57
Anchoa mitchilli 7/7 (100%) 4218.9 (175-11,857) 337.39 (59-928) 0 73 17 10

0.43 18.57
A .. Arius felis 3/7 (43%) 0.53 (0-1) 26.99 (0-71) 0 33 67 0
J
w 0.43 370.86

Bagre marinus 2/7 (29%) 0.79 (0-2) 889.60 (0-2380) 0 33 33 33

0.14 0.43
Oligoplites saurus 1/7 (14%) 0.38 (0-1) 1.13 (0-3) 0 100 0 0

1.29 6.71
Diapterus olisthostomus 2/7 (29%) 2.63 (0-7) 13.55 (0-36) 0 100 0 0

13.14 212.00
Bairdiella chrysura 7/7 (100%) 12.62 (1-34) 226.06 (13-573) 0 7 93 0

2.00 62.86
Cynoscion regalis 4/7 (57%) 2.31 (0-6) 74.18 (0-173) 0 23 77 0

0.29 24.00
Leiostomus xanthurus 2/7 (29%) 0.49 (0-1) 41.39 (0-94) 0 0 50 50

0.29 18.86
Menticirrhus americanus 2/7 (29%) 0.49 -(0-1) 32.29 (0-70) 0 0 100 0



Table 90. Summary of quantitative trawl results for Station .6 during daylight hours, August, 1978. Seven

two-minute tows (BUS 2330-2336) are merged to calculate the data.

No. Caught Biomass (g) Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

2.29 26.29

Harengula pensacolae 2/7 (29%) 4.86 (0-13) 54.99 (0-147) 0 0 100 0

0.71 6.86

Anchoa hepsetus 3/7 (43%) 0.95 (0-2) 9.44 (0-20) 0 0 0 100

744.43 281.00

Anchoa mitchilli 7/7 (100%) 895.86 (12-2029) 297.10 (6-705) 0 67 32 1

0.71 115.29

Arius felis 3/7 (43%) 1.11 (0-3) 204.89 (0-550) 0 0' 80 20
D
1, 0.14 4.29

^	 Bagre marinus 1/7 (14%) 0.38 (0-1) 11.34 (0-30) 0 0 100 0

3.29 9.00

Diapterus olisthostomus 6/7 (86%) 2.56 (0-7) 7.16 (0-19) 0 100 0 0

1.14 10.86

Eucinostomus gula 5/7 (71%) 0.90 (0-2) 9.72 (0-23) 0 0 100 0

0.86 33.86

Lagodon rhomboides 2/7 (29%) 1.57 (0-4) 64.76 (0-169) 0 0 100 0

0.29 10.43

Bairdiella chrysura 2/7 (29%) 0.49 (0-1) 17.92 (0-40) 0 0 50 50

0.14 12.57

Cynoscion regalis 1/7 (14%) 0.38 (0-1) 33.26 (0-88) 0 0 100 0

0.14 3.14

Gobionellus hastatus 1/7 (14%) 0.38 (0-1) 8.32 (0-22) 0 0 0 100

0.29 0.0*

Gobiosoma robustum 1/7 (14%) 0.76 (0-2) - 0 50 0 50

*ho biomass statistics can be calculated`because in no single collection did the.biomass of the species exceed 0.5 g.



Table 91. Summary of quantitative trawl results for Station 7 during daylight hours, August, 1978. Seven

two minute tows (BUS 2316-2322) are merged to calculate the data.

No. Caught Biomass (g) Caught Weighted. Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile	 Adult

142.43 58.43
Anchoa mitchilli 6/7 (86%) 208.68 (0-584) 81.96 (0-228) 0 54 37 9

1.29 101.14
Arius felis 5/7 (71%) 0.95 (0-2) 76.60 (0-196) 0 0 100 0

0.14 0.0*

a	 Lucania parva 1/7 (14%) 0.38 (0-1) 0 0 0 100

JN 0.43 0.0*cn
Syngnathus scovelli 3/7 (43%) 0.53 (0-1) 0 0 0 100

3.86 88.14
Bairdiella chrysura 3/7 (43%) 5.61 - (0-14) 174.31 (0-476) 0 33 67 0

1.71 131.00
Leiostomus xanthurus 3/7 (43%) 3.68 (0-10) 288.10 (0-780) 0 0 92 -	 8

. 0.14 0.0*
Chasmodes saburrae 1/7 (14%) 0.38 (0-1) 0 0 100 0

0.14 0.0*
Gobiosoma robustum 1/7 (14%) 0.38 (0-1) 0 0 0 100

0.14 9.00
Chilomycterus schoepf i 1/7 (14%) 0.38 (0-1) 23.81 (0-63) 0 100 0 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 92. Summary of quantitative trawl results for Station 1 during daylight hours, October, 1978. Seven

two-minute tows (BUS 2546-2552) are merged to calculate the data.

Species

Anchoa mitchilli

Arius felis

Lagodon rhomboides

Bairdiella chrysura

Cynoscion nebulosus

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

95.14 66.43
7/7 (100%) 98.27 (17-255) 110.29	 (1-312) 3 14 83 0

0.14 31.14
1/7 (14%) 0.38 (0-1) 82.40	 (0-218) 0 0 100 0

0.43 110.86
3/7 (43%) 0.53 (0-1) 244.08	 (0-660) 0 33 33 33

1.00 0.14
1/7 (14%) 2.65 (0-7) 0.38	 (0-1) 0 0 20 80

0.14 1.43
1/7 (14%) 0.38 (0-1) 3.78	 (0-10) 0 100 0 0

0.14 4.71
1/7 (14%) 0.38 (0-1) 12.47	 (0-33) 0 0 100 0

2.43 83.29
6/7 (861) 1.51 (0-5) 54.91	 (0=178) 0 0 100 0

32.71 782.14
6/7 (86%) 21.89 (0-58) 551.61	 (0-1433) 0 7 91 2

0.57 17.86
4/7 (57%) 0.53 (0-1) 18.56	 (0-41) 0 25 75 0

Bagre matinus

a

N 
Syngnathus scovelli

0)

Diapterus olisthostomus

Orthopristis chrvosptera



Table 92..Summary of quantitative trawl results for Station I during daylight hours, October, 1978. Seven

two-minute tows (BUS 2546-2552) are merged to calculate the data. (Continued).

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Youn Juvenile Adult

0.14 0.43
Cynoscion regalis 1/7 (14%) 0.38 (0-1) 1.13	 (0-3) 0 100 0 0

2.43 123.00
Leiostomus xanthurus 5/7 (71%) 2.57 (0-6) 135.53	 (0-359) 0 0 100 0

0.29 9.57
Micropogon undulatus 2/7 (29%) 0.49 (0-1) 25.32	 (0-67) 0 50 50 0

iv 10.00 1.00
Gobiosoma robustum 6/7 (86% 23.82 (0-64) 2.65	 (0-7) 0 0 70 30

0.14 0.00*
Microgobius thalassinus 1/7 (14%) 0.38 (0-1) 0 0 100 0

0.14 19.86
Sphoeroides nephelus 1/7 (14%) 0.38 (0-1) 52.54	 (0-139) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 93.Summary of quantitative trawl results for Station 2 during daylight hours, October, 1978. •Seven

two-minute tows (BUS 2553-2559) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. , (Range) Larvae Young Juvenile Adult

24.71 16.00
Anchoa mitchilli 6/7 (86%) 42.68 (0-118) 26.99	 (0-74) 1 22 76 1

0.14 106.57
Echeneis naucrates 1/7 (14%) 0.38 (0-1) 281.96	 (0-74"6) 0 0 0 100

6.14 175.29
n	 Lagodon rhomboides 7/7 (100%) 3.53 (2-11) 101.68	 (56-297) 0 0 100 0
J
00 1.71 39.29

Bairdiella chrysura 5/7 (71%) 1.60 (0-4) 36.76	 (0-94) 0 0 100 0

4.14 97.71
Leiostomus xanthurus 6/7 (86%) 3.02 (0-8) 70.98	 (0-188) 0 0 100 0

0.14 0.00*
Micropogon undulatus 1/7 (14%) 0.38 (0-1) 100 0 0 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 94. Summary of quantitative trawl results for Station 3 during daylight hours, October, 1978. Seven

two-minute tows (BUS 2560-2566) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 0.00*
Anchoa hepsetus 1/7 (14%) 0.38 (0-1) 0 0 100 0

49.43 63.43
Anchoa mitchilli 7/7 (100%) 21.57 (13-77) 27.59	 (16-95) 0 8 85 7

0.43 18.43
a	 Bagre marinus 2/7 (29%) 0.79 (0-2) 34.51	 (0-89) 0 33 67 0
N
C° 0.14 0.29

Opsanus tau 1/7 (14%) 0.38 (0-1) 0.76	 (0-2) 0 100 0 0

0.43 0.14
Syngnathus scovelli 1/7 (14%) 1.13 (0-3) 0.38	 (0-1) 0 0 0 100

0.29 0.71
Lutjanus griseus 1/7 (14%) 0.76 (0-2) 1.89	 (0-5) 0 100 0 0

0.14 8..86
Lagodon rhomboides 1/7 (14%) 0.38 (0-1) 23.43	 (0-62) 0 0 100 0

11.71 249.57
Bairdiella chrysura 6/7 (86%) 7.57 (0-19) 206.53	 (0-564) 0 38 60 2

0.43 10.71
Cynoscion nebulosus 2/7 (29%) 0.79 (0-2) 19.28	 (0-48) 0 33 67 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 94. Summary of quantitative trawl results for Station 3 during daylight hours,, October, 1978. Seven

two-minute tows (BUS 2560-2566) are merged to calculate the data. (Continued).

v
J
w0

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 4.57
Cynoscion regalis 1/7 (14%) 0.38 (0-1) 12.09	 (0-32) 0 0 100 0

0.86 0.57
Micropogon undulatus 4/7 (57%) 0..90 (0-2) 1.51	 (0-4) 33 67 0 0

0.43 1.00
Chasmodes saburrae 2/7 (29%) 0..79 (0-2) 1.73	 (0-4) 0 0 0 100

0.43 0.00*
Gobiosoma robustum 3/7 (43%) 0.53 (0-1) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 95. Summary of quantitative trawl results for Station 4 during daylight hours, October, 1978. Seven

two-minute tows (BUS 2567-2573) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 1.57
Anchoa hepsetus 1/7 (14%) 0.38 (0-1) 4.16	 (0-11) 0 0 0 100

64.57 33.29
Anchoa mitchilli 6/7 (86%) 82.80 (0-225) 36.33	 (0-84) 0 63 36 2

0.43 0.00*
y	 Syngnathus scovelli 3/7 (43%) 0.53 (0-1) 0 0 67 33

w 6.71 201.29J
Bairdiella chrysura 3/7 (43%) 9.46 (0-24) 294.82	 (0-748) 0 0 100 0

0.41 16.71
Leiostomus xanthurus 1/7 (14%) 0.38 (0-1) 44.22	 (0-117) 0 0 0 100

0.29 1.00
Chasmodes saburrae 2/7 (29%) 0.49 (0-1) 1.73	 (0-4) 0 0 0 100

4.29 0.57
Gobiosoma robustum 4/7 (57%) 6.05 (0-14) 0.98	 (0-2) 0 0 36 64

0.14 35.86
Chilomycterus schoepfi 1/7 (14%) 0.38 (0-1) 94.87	 (0-251) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 96. Summary of quantiative trawl results for Station 5 during daylight hours, Oc=tober, ,1978. Seven

two-minute tows (BUS 2588-2594) are merged to calculate the data.

n

wN

No. Caught Biomass(g)Caught Weighted Percentages

Mean Mean
Species Occurrence Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

55.71 61.71
Anchoa mitchilli 6/7 (8.6%) 49.04 (0-141) 62.71	 (0-184) 0 16 74 10

0.43 64.29
Arius felis 3/7 (43%) 0.53 (0-1), 114...97	 (0-297) 0 33 33 33

34.43 608.00
Bairdiella chrysura 7/7 (100%) 46.57 (1-117) 821.24	 (25-2014) 0 0 100 0

0.29 10.57
Menticirrhus americanus 2/7 (29%) 0.49 (0-1) 18.06	 ( 0-38) 0 0 100 0

0.14 7.86
Symphurus plagiusa 1/7 (14%) 0.38 (0-1) 2.0.79	 (0-55) 0 0 0 100



Table 97. Summary of quantitative trawl results for Station 6 during daylight hours, October, 1978. Seven

two-minute tows (BUS 2581-2587) are merged to calculate the data.

Bairdiella chrysura	 1/7 (14%)

Cynoscion regalis	 3/7 (43%)

Menticirrhus americanus	 1/7 (14%)

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

445.14 326.00
257.62 (57-836) 200.96	 (31-643) 0 3 88 8

0.1.4 0.29
0.38 (0-1) 0.76	 (0-2) 0 100 0 0

0.14 1.14
0.38 (0-1) 3.02	 (0-8) 0 0 100 0

0.86 62.71
1.46 (0-3) 107.48	 (0-235) 0 0 100 0

0.29 4.86
0.76 (0-2) 12.85	 (0-34) 0 50 50 0

0.43 12.71
0.53 (0-1) 31.49	 (0-84) 0 .67 33 0

0.14 0.00*
0.38 (0-1) 0 100 0 0

Species	 Occurrence

Anchoa mitchilli	 7/7 (100%)

Diapterus olisthostomas	 1/7 (14%)

v Eucinostomus gula	 1/7 (14%)
J
w
w

Lagodon rhomboides	 2/7 (29%)

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 98.Summary of quantitative trawl results for Station . 7 during daylight hours-,, October, 1978. Seven

two-minute tows (BUS 2574-2580) are merged to calculate the data.

Species

Anchoa mitchilli

Lucaniaap rya

Lagodon rhomboides

Bairdiella chrysura

Menticirrhus americanus

Gobiosoma robustum

No. Caught Biomass(g).Caught Weighted Percentages
Mean Mean

Occurrence Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

51.43 28.00
7/7 (100%) 50.60 (1-132) 25.38	 (1-66) 0 8 92 0

0.14 0.00*
1/7 (14%) 0.38 (0-1). 0 0 100 0

0.14 0.00*
1/7 (14%) 0.38 (0-1) 0 0, 0 100

0.14 3.43
1/7 (14%) 0.38 (0-1) 9.07	 (0-24) 0 0 0 100

0.14 10.29
1/7 (14%) 0.38 (0-1) 27.21	 (0-72) 0 0 100 0

0.43 5.71
3/7 (43%) 0.53 (0-1) 9..78	 (0-21) 0 33: 67 0

0.14 0..29
1/7 (14%) 0.38 (0-1) 0.76	 (:0-2) 0` 100` 0 0

0.43 0.00*
2/7 (29%) 0.79 (0-2) 0 0 33 67

Syngnathus scovelli

n

Oligoplites saurus

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 99. Summar y of quantitative trawl results for Station 1 during daylight hours, December, 1978. Seven

two-minute tows (BLFS 2658-2664) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.43 102.71
Dasyatis sabina 3/7 (43%) 0.53. (0-1) 207.88	 (0-567) 0 67 0 33

7.57 12.00
Anchoa mitchilli 6/7 (86%) 9.95 (0-27) 16.90	 (0-43) 0 4 52 44

0.14 9.86
Synodus foetens 1/7 (14%) 0.38 (0-1) 26.08	 (0-69) 0 0 0 100

a

w 0.43 90.14
Arius felis 2/7 (29%) 0.79 (0-2) 231.09	 (0-614) 0 33 0 67

0.43 122.71
Opsanus tau 2/7 (29%) 0.79 (0-2) 324.23	 (0-858) 0 67 0 33

0.14 0.14
Syngnathus louisianae 1/7 (14%) 0.38 (0-1) 0.38	 (0-1) 0 0 0 100

2.14 0.43
Syngnathus scovelli 4/7 (57%) 4.38 (0-12) 1.13	 (0-3) 0 0 8 92

0.57 4.14
Diapterus olisthostomus 2/7 (29%) 1.13 (0-3) 9.32	 (0-25) 0 77 22 0

0.14 1.43
Eucinostomus gula 1/7 (14%) 0.38 (0-1) 3.78	 (0-10) 0 0 100 0

1.00 30.71
Orthopristis chrysoptera 3/7 (43%) 1.53 (0-4) 47.27	 (0-123) 0 0 100 0



No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

1.43 42.71
3.36 (0-9) 99.22	 (0-266) 0 10 90 10

8.00 229.14
11.37 (1-32) 334.06	 (22-940) 0 0 100 0

3.29 73.57
6.24 (0-17) 135.08	 (0-365) 0 9 83 9

0.86 21.00
2.27 (0-6) 55.56	 (0-147) 0 0 100 0

2.71 82.57
3.68 (0-8) 116.80	 (0-266) 0 0 100 0

0.14 4.14
0.38 (0-1) 10.96	 (0-29) 0 0 100 0

0.43 0.29
0.79 (0-2) 0.76	 (0-2) 0 100 0 0

11.43 1.00
28.92 (0-77) 2.65	 (0-7) 0 0 78 22

0.29 14.71
0.49 (0-1) 27.31	 (0-70) 0 0 100 0

0.43 141.86
0.79 (0-2) 293.35	 (0-783) 0 0 33 67

Species	 Occurrence

Archosargus probatocephalus 2/7 (29%)

Lagodon rhomboides
	

7/7 (100%)

n
	 Bairdiella chrysura	 3/7 (43%)

w
rn

Cynoscion nebulosus 	 1/7 (14%)

Leiostomus xanthurus
	

4/7 (57%)

Menticirrhus americanus	 1/7 (14%)

Micropogon undulatus
	 2./7(29%)

Gobiosoma robustum
	

3/7 (43%)

Paralichthys albigutta
	

2/7 (29%)

Chilomycterus schoepfi
	

2/7 (29%)

Table 99. Summary of quantiative trawl results for Station I during daylight hours, December, 1978.. Seven

two-minute tows (BUS 2658-2664) are merged to calculate the data. (Continued).



Table 100.Summary of quantitative trawl results for _Station 2 during daylight hours, December, 1978. Seven

two-minute tows (BEES 2665-2671) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 34.86
Brevoortia smithi 1/7 (14%) 0.38 (0-1) 92.22	 (0-244) 0 0 0 100

21.57 27.14
Anchoa mitchilli 6/7 (86%) 44.38 (0-122) 58.26	 (0-159) 0 0 83 17

0.14 0.00*
Syngnathus louisianae 1/7 (14%) 0.38 (0-1) 0 0 100 0

v 0.29 0.00*
V	 Syngnathus scovelli 2/7 (29%) 0.49 (0-1) 0 0 50 50

0.29 7.14
Lagodon rhomboides 1/7 (14%) 0.76 (0-2) 18.90	 (0-50) 0 0 100 0

3.71 53.86
Bairdiella chrysura 6/7 (86%) 3.99 (0-12) 67.90	 (0-201) 0 12 88 0

0.29 7.43
Leiostomus xanthurus 2/7 (29%) 0.49 (0-1) 12.70	 (0-27) 0 0 100 0

0.29 1.86
Micropogon undulatus 2/7 (29%) 0.49 (0-1) 4.91	 (0-13) 0 50 50 0

0.14 0.14
Gobiosoma robustum 1/7 (14%) 0.38 (0-1) 0.38	 (0-1) 0 0 0 100

0.14 28.00
Sphoeroides nephelus 1/7 (14%) 0.38 (0-1) 74.08	 (0-196) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table101. Summary of quantitative trawl results for Station 3 during daylight hours,, December, 1978. Seven

two-minute tows (BUS 2672-2678) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

109.00 138.00
Anchoa mitchilli 7/7 (100%) 134.13 (15-400) 170.20	 (23-512) 0 3 78 19

0.14 0.14
Hippocampus erectus 1/7 (14%) 0.38 (0-1) 0..38	 (0-1) 0 0 100 0

0.29 0.14
Syngnathus louisianae 2/7 (29%) 0.49 (0-1) 0.38	 (0-1) 0 0 100 0

v 0.14 0.43

W	 Diapterus olisthostomus 1/7 (14%) 0.38 (0-1) 1.13	 (0-3) 0 100 0 0

0.14 4.29
Lagodon rhomboides 1/7 (14%) . 0.38 (0-1) 11.34	 (0-30) 0 0 100 0

0.43 7.71
Cynoscion nebulosus 2/7 (29%) 0.79 (0-2) 17.14	 (0-46) 0 33 67 0

0..29 9,29
Leiostomus xanthurus 1/7 (14%) 0.76 (0-2.) 24.57	 (0-65) 0 0 100 0

1.14 2.14
Micropogon undulatus 3/7 (43%) 1.68 (0-4) 2.73	 (0-6.) 0 100 0 0

0.14 0.00*
Gobiosoma robustum 1/7 (14%) 0.38 (0-1) 0 0 0 100

0.14 35.14
Chilomycterus schoepfi 1/7 (14%) 0.38 (0-1) 92.98	 (0-246) 0 0 0 100

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Tablel02. Summary of quantitative trawl results for Station 4 during daylight hours, December, 1978. Seven

two-minute tows (BEES 2679-2685) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Youn Juvenile Adult

0.29 3.57
Harengula pensacolae 1/7 (14%) 0.76 (0-2) 9.45	 (0-25) 0 0 100 0

23.14 32.00
Anchoa mitchilli 7/7 (100%) 19.78 (1-54) 26.00	 (1-75) 0 0 86 14

0.14 0.86
Hippocampus erectus 1/7 (14%) 0.38 (0-1) 2.27	 (0-6) 0 0 0 100

D
w 0.14 0.00*

Hippocampus zosterae 1/7 (14%) 0.38 (0-1) 0 0 0 100

0.14 0.14
Syngnathus louisianae 1/7 (14%) 0.38 (0-1) 0.38	 (0-1) 0 0 100 0

1.71 0.57
Syngnathus scovelli 5/7 (71%) 1.38 (0-3) 0.53	 (0-1) 0 0 17 82

1.29 22.57
Bairdiella chrysura 6/7 (86%) 0.95 (0-3) 17.42	 (0-53) 0 0 100 0

0.14 1.86
Cynoscion nebulosus 1/7 (14%) 0.38 (0-1) 4.91	 (0-13) 0 0 100 0

2.86 31.14
Menticirrhus americanus 6.7 (86%) 2.79 (0-8) 33.30	 (0-97) 0 15 85 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 102-Summary of quantitative trawl results for Station 4 during daylight hours, December, 1978. Seven

two-minute tows (BUS 2679-2685) are merged to calculate the data. (Continued).

v/ No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

2.14 3.29
Micropogon undulatus 4/7	 (57%) 2.79 (0-7) 4.46	 (0-11) 0 100 0 0

2.29 0.43
Gobiosoma robustum 5/7	 (71%) 2.93 (0-7) 0.79	 (0-2) 0 0 27 73

2.29 498.86
Chilomycterus schoepfi 5/7	 (71%) 2.75 (0-8) 588.09	 (0-1721) 0 0 69 31

D 

O



Table 103.Summary of quantitative trawl results for Station 5 during daylight hours, December, 1978. Seven

two-minute tows (BUS 2700-2706) are merged to calculate the data.

Species

Dasyatis sabina

Dasyatis sayi

Syngnathus louisianae

Syngnathus scovelli

Chloroscombrus chrysurus

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.29 70.86
2/7 (29%) 0.49 (0-1) 121.18	 (0-259) 0 0 100 0

0.14 91.71
1/7 (14%) 0.38 (0-1) 242.65	 (0-642) 0 100 0 0

0.14 0.00*
1/7 (14%) 0.38 (0-1) 100 0 0 0

0.43 7.00
1/7 (141) 1.13 (0-3) 18.52	 (0-49) 0 0 100 0

214.29 241.57
7/7 (100%) 145.10 (69-501) 125.45	 (89-452) 0 0 89 11

0.14 1.14
1/7 (14%) 0.38 (0-1) 3.02	 (0-8) 0 100 0 0

0.14 0.43
1/7 (14%) 0.38 (0-1) 1.13	 (0-3) 0 0 0 100

0.29 0.00*
1/7 (14%) 0.76 (0-2) 0 0 0 100

0.14 0.86
1/7 (14%) 0.38 (0-1) 2.27	 (0-6) 0 100 0 0

Elops saurus

D
Harengula pensacolae

Anchoa mitchilli

Arius felis

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 103-Summary of quantitative trawl.results:for Station 5 during.day;l:gh.t hours„ 'December,' 1978.. Seven

two-minute tows (BLFS 2700-2706) are merged to calculate the data. (Continued).

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean;.

Occurrence Std. Dev.	 (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

21.57 387.29
7/7 (100%) 41.31 (1-114) 771.48	 (16-2117) 0 0 100 0

3.14 114.00
6/7 :(86%) 3.0.2 (0=9) 164-.97	 (0-.452) 0 60 20 19

1.14 0.00*

4/7 (57%) 1.77 (0-5) 0 0 25 75

0.14 12.-29
1/7 '(14%) 0.38 (0-1) 32.50	 (0-86) 0 0 100 0

0.14 21.43
1/7 (14%) 0.38 (0-1) 56.69	 (0-150) 0 0 0 100

Species

Bairdiella chrysura

Meticirrhus americanus

Gobiosoma robustum.

nMonocanthus hispidus

N
Sphoeroides nephelus

*No biomass statistics can be calculated because in no single collect-ion did the biomass o.f .the species exceed 0.5 g.



Table 104. Summary of quantitative trawl results for Station 6 during daylight hours, December, 1978. Seven

two-minute tows (BUS 2693-2699) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range)	 Larvae Young Juvenile Adult

0.14 14.86
Dasyatis sabina 1/7 (14%) 0.38 (0-1) 39.31	 (0-104) 0 0 100 0

0.14 216.71
Dasyatis sayi 1/7 (14%) 0.38 (0-1) 573.37	 (0-1517) 0 100 0 0

0.57 6.43
Harengula pensacolae 2/7 (29%) 0.98 (0-2) 12.03	 (0-31) 0 0 100 0

y 512.14 491.57
Anchoa mitchilli 7/7 (100%) 592.58 (1-1635) 506.46	 (1-1464) 0 0 90 10

w
0.14 0.14

Opsanus tau 1/7 (14%) 0.38 (0-1) 0.38	 (0-1) 0 100 0 0

0.29 0.00*
Syngnathus scovelli 1/7 (14%) 0.76 (0-2) 0 0 50 50

0.14 0.29
Diapterus olisthostomus 1/7 (14%) 0.38 (0-1) 0.76	 (0-2) 0 100 0 0

0.43 9.43
Eucinostomus gula 1/7 (14%) 1.13 (0-3) 24.95	 (0-66) 0 0 100 0

0.29 0.29
Micropogon undulatus 2/7 (29%) 0.49 (0-1) 0.49	 (0-1) 0 100 0 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5	 g.



Table 1O4.Summary of quantitative trawl results for Station 6 during daylight hours, December, 1978. Seven

two-minute tows (BUS 2693-2699) are merged to calculate the data. (Continued).

No. Caught
Mean

Std. Dev. (Range)

0.29

	

0.76	 (0-2)

0.14

	

0.38	 (0-1)

Biomass(g)Caught
Mean

Std. Dev. (Range)

0.00*

24..14
63.88	 (0-169)

Weighted.Percentages

Larvae Young Juvenile Adult

0	 0
	

0	 100

0	 "0
	

0	 100

Species	 Occurrence

Gobiosoma robustum 	 1/7 (14%)

Sphoeroides nephelus	 1/7 (14%)

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Tablel05. Summary of quantitative trawl results for Station 7 during daylight hours, December, 1978. Seven

two-minute tows (BUS 2686-2692) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 0.00*
Anchoa mitchilli 1/7 (14%) 0.38 (0-1) 0 100 0 0

4.86 1.14
Lucania parva 3/7 (43%) 8.65 (0-23) 1.86	 (0-5) 0 0 0 100

1.43 0.43
Syngnathus scovelli 4/7 (57%) 2.15 (0-6) 0.79	 (0-2) 0 0 18 82

v
0.43 2.29

Ln	 Diapterus olisthostomus 1/7 (14%) 1.13 (0-3) 6.05	 (0-16) 0 100 0 0

5.29 24.29
Eucinostomus argenteus 2/7 (29%) 13.55 (0-36) 61.65	 (0-164) 0 0 100 0

0.71 2.57
Eucinostomus gula 1/7 (14%) 1.89 (0-5) 6.80	 (0-18) 0 100 0 0

0.14 0.14
Bairdiella chrysura 1/7 (14%) 0.38 (0-1) 0.38	 (0-1) 0 100 0 0

0.43 0.00*
Gobiosoma robustum 2/7 (29%) 0.79 (0-2) 0 0 0 100

0.29 65.71
Sphoeroides nephelus 1/7 (14%) 0.76 (0-2) 173.86	 (0-460) 0 0 0 100

1.00 201.57
Chilomycterus schoepfi 4/7 (57%) 1.15 (0-3) 235.88	 ( 0-578) 0 0 71 29

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table106. Summary of quantitative trawl results for Station 1 during daylight hours,, February, 1979.

Seven two-minute tows (BUS 2780-2786) are merged to calculate the data.

No. Caught Biomass.(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile Adult

2.71 3.14
Anchoa mitchilli 3/7 (43%) 5.53 (0-15) 7.08 (.0-19) 0 5 95 0

0.57 0.29
Syngnathus scovelli 1/7 (14%) 1.51 (0-4.) 0:.76 (0-2) 0 0 0 100

0.14. 0.86
Eucinostomus gula 1/7 (14%) 0.38 (0-1) 2.27 (0-6) 0 0 100 0

1.29 0.29
Gobiosoma robustum 1/7 (14%) 3.40 (0-9) 0,76 (0-2) 0 0 0 100

i

0.14 25.00
Sphoeroides riephelus 1/7 (14%) 0.38 (0-1) 66.14 (0-175) 0 0 0 100

0.29 47.29
Chilomycterus schoepf i 2/7 (29%) 0.49 (0-1) 83.46 (0-202) 0 0 100 0



Table 107.Summary of quantitative trawl results for Station 2 during daylight hours, February, 1979.

Seven two minute tows (BUS 2787-2793) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

0.14 77.86
Dasyatis sabina 1/7 (14%) 0.38 (0-1) 205.99 (0-545) 0 0 100 0

2.71 3.14
Anchoa mitchilli 4/7 (577.) 4.07 (0-10) 4.71 (0-10) 0 0 100 0

0.14 0.00*
Syngnathus louisianae 1/7 (14%) 0.38 (0-1) 0 0 100 0

Dt
0.43 0.14

Syngnathus scovelli 1/7 (14%) 1.13 (0-3) 0.38 (0-1) 0 0 0 100

4.14 48.00
Bairdiella chrysura 2/7 (29%) 10.53 (0-28) 114.72 (0-307) 0 19 81 0

0.29 8.14
Leiostomus xanthurus 2/7 (29%) 0.49 (0-1) 14.15 (0-33) 0 0 100 0

0.14 0.29
Achirus lineatus 1/7 (14%) 0.38 (0-1) 0.79 (0-2) 0 100 0 0

0.29 46.29
Sphoeroides nephelus 2/7 (29%) 0.49 (0-1) 86.54 (0-223) 0 0 50 50

0.14 26.71
Chilomycterus schoepf i 1/7 (14%) 0.38 (0-1) 70.68 (0-187) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table I 08 •Summary of quantitative trawl results for Station 3 -during daylight hours, February:,. 1979.

Seven two-minute tows (BUS 2794-2800) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

0.14 27.00
Dasyatis sabina 1/7 (14%) 0.38 (0-1) 71.44 (0-189) 0 0 100 0

0.71 4:3.00
Brevoortia smithi 2/7 (29%) 1.25 (0-3) 76.40 (0-187) 0 0 100 0

56.43 92.57
Anchoa mitchilli 7/7 (100%) 85.55 (4-247) 149.90 (5-427) 0 0 85 15

v

0.14 0.29
O° 	 Arius f elis 1/7 (14%) 0.38 (0-1) 0.7.6 (0-2) 0 100 0 0

0.14 0.00*
Hippocampus zosterae 1/7 (14%) 0.3;8 (0-1) 0 0 10.0 0

0.14 0.00*
Syngnathus louisianae 1/7 (14%) 0.38 (0-1) 0 0 100 0

7.86 2.00
Syngnathus scovelli 517 (71%) 9.34 (0-23) 2.52 (0^6) 0. 0 8 92

32.43 556.71
Bairdiella chrysura 5/7 (71%) 49.91 (0-127) 763.56 (0-1962) 0 18 81 1

0..57 13.14
Cynoscion nebulosus 3/7 (43%) "0.79 ("0-2) 17.25 (0-41) 0 50 50 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 108.Summary of quantitative trawl results for Station 3 during daylight hours, February, 1979.

Seven two-minute tows (BLFS 2794-2800) are merged to calculate the data. (Continued).

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae Young Juvenile Adult

0.29 4.29
Leiostomus xanthurus 1/7 (14%) 0.76 (0-2) 11.34 (0-30) 0 100 0 0

1.57 3.86
Micropogon undulatus 3/7 (43%) 2.30 (0-6) 6.89 (0-18) 0 100 0 0

0.14 0.71
D	 Chasmodes saburraeJ 1/7 (14%) 0.38 (0-1) 1.89 (0-5) 0 0 0 100

10 29.43 8.71
Gobiosoma robustum 5/7 (71%) 44.35 (0-124) 12.88 (0-36) 0 0 34 66

0.14 0.00*
Microgobius thalassinus 1/7 (14%) 0.38 (0-1) 0 0 100 0

0.14 21.29
Sphoeroides nephelus 1/7 (14%) 0.38 (0-1) 56.32 (0-149) 0 0 100 0

0.29 35.00
Chilomycterus schoepf i 2/7 (29%) 0.49 (0-1) 60.36 (0-137) 0 0 100 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Tablel09. Summary of quantitative trawl results for Station 4 during daylight hours,,, February, 1979.

Seven two-minute tows (BEES 2801-2807) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae	 Young Juvenile Adult

181.14 241.43
Anchoa mitchilli 7/7 (100%) 132.68 (10-395) 192.70	 (11-580) 0 0 100 0

0.14 0.00*
Lucania parva 1/7 (14%) 0.38 (0-l-) 0 0 0 100

0..29 2.14
Hippocampus erectus 2/7 (29%) 0.49 (0-1) 1.93	 (0-10) 0 0 0 100

a
0.14 0.00*

o	 Hippocampus zosterae 1/7 (14%) 0.38 (0-1) 0 0 100 0

1.14 0.29
Syngnathus scovelli 4/7 (57%) 1.46 (0-4) 0.49	 (0-1) D 0 38 63

1.14 22.71
Bairdiella chrysura 3/7 (43%) 1.68 (0-4) 37.27	 (0-98) 0 0 100 0

2..57 1.00
Gobiosoma robustum 5/7 (71%) 2..37 (0-6) 1..15	 -(0-3) 0 0 6 94

0.14 2.00
Achirus lineatus 1/7 (14%) 0.38 (0-1) 5..29	 (0-14) 0 0 100 0

0.43 94.00
Sphoeroides nephelus 2/7 (29%) 0.79 (0-2) 162.91	 (0-377) 0 0 0 100

3.71 684.29
Chilomycterus schoepfi 5/7 (71%) 2.98 (0-7) 59'0.93	 (0-1416) 0 0 73 27

*1-'o biomass statistics can be calculated because: in no singlej collection did the biomass of the species exceed 0.5 g.



Table 110.Summary of quantitative trawl results for Station 5 during daylight hours, February, 1979.

Seven two-minute tows (BUS 2822-2828) are merged to calculate the data.

No. Caught `°	 Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile Adult

0.29 3.86'
Harengula pensacolae 1/7 (14%) 0.76 (0-2) 10.21 (0-27) 0 0 100 0

151.51 168.57
Anchoa mitchilli 5/7 (71%) 214.51 (0-540) 258.61 (0-695) 0 0 100 0

0.14 0.00*
Hippocampus erectus 1/7 (14%) 0.38 (0-1) 0 0 100 0

n
0.14 1.14

S	 nathusyng	 louisianae 1/7 (14% ) 0.38 (0-1) 3.02 (0-8) 0 0 0 100

8.00 1.57
Syngnathus scovelli 6/7 (86%) 6.78 (0-21) 1.51 (0-4) 0 1 24 75

0.14 0.43
Diapterus olisthostomus 1/7 (14%) 0.38 (0-1) 1.13 (0-3) 0 100 0 0

0.29 4.57
Bairdiella chrysura 1/7 (14%) 0.76 (0-2) 12.09 (0-32) 0 0 100 0

0.14 1.57
Cynoscion nebulosus 1/7 (14%) 0.38 (0-1) 4.16 (0-11) 0 100 0 0

1.14 44.86
Menticirrhus americanus 2/7 (29%) 2.61 (0-7) 118.24 (0-313) 0 13 70 17

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 110.Summary of quantitative trawl results for Station 5 during daylight hours, February, 1979.

Seven two-minute tows (BLFS 2822-2828) are merged to calculate the data. (Continued).

No. Caught
Mean

Species Occurrence Std. Dev. (Range)

0.43
Micropogon undulatus 3/7 (43%) 0.53 (0-1)

11.29
Gobiosoma robustum 6/7 (86%) 8.40 (0-21)'

0.14
Sphoeroides nephelus 1/7 (14%) 0.38 (0-1)v

r

N 0.43
Chilomycterus schoepf i 2/7 (29%) 0.79 (0-2)

Biomass(g)Caught Weighted Percentages
Mean

Std. Dev. (Range) Larvae Young Juvenile Adult

0.14
0.38 (0-1) 0 67 33 0

2.86
2'.34 (0-6); 0 0 37 63

24.86
65.77 (0-174) 0 0 0 100

91.29
162.52 (0-399) 0 0 67 33



Table 111.Summary of quantitative trawl results for Station 6 during daylight hours, February, 1979.

Seven two-minute tows (BUS 2815-2821) are merged to calculate the data.

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev.	 (Range) Larvae Young Juvenile Adult

0.14 0.43
Harengula pensacolae 1/7 (14%) 0.38 (0-1) 1.13 (0-3) 0 0 100 0

401.43 388.00
Anchoa mitchilli 4/7 (57%) 917.79 (0-2474) 890.39 (0-2399) 0 0 96 4

0.57 0.14
Lucaniaap rva 1/7 (14%) 1.51 (0-4) 0.38 (0-1) 0 0 50 50

n
0.57 0.00*

UT
	 Syngnathus scovelli 1/7 (14%) 1.51 (0-4) 0 0 80 20

0.43 2.57
Eucinostomus argenteus 1/7 (14%) 1.13 (0-3) 6.80 (0-18) 0 0 100 0

0.71 3.71
Eucinostomus gula 3/7 (43%) 0.95 (0-2) 4.96 (0-12) 0 40 60 0

0.14 0.00*
Lagodon rhomb61des 1/7 (14%) 0.38 (0-1) 0 100 0 0

0.14 0.29
Bairdiella chrysura 1/7 (14%) 0.38 (0-1) 0.76 (0-2) 0 100 0 0

*No biomass statistics can be calculated because in no single collection did the biomass of the species exceed 0.5 g.



Table 111. Summary of quantitative trawl results for Station 6 during daylight hours ;, February, 1979.

Seven two minute tows (BLFS 2815-2821) :are merged to calculate the data. (Continued)...

No. Caught Biomass(g)Caught Weighted Percentages
Mean Mean

Species Occurrence Std. Dev. (Range) Std. Dev. (Range) Larvae	 Young Juvenile .Adult

0.14 0.00*

Leiostomus xanthurus 1/7 (14%) 0.38 (0-1) 0 100 0 0

0.14 0.00*
Micropogon undulatus 1/7 (14%) 0.38 (0-1.) 0 100 0 0

0.14 0.57

Chasmodes saburrae 1/7 '(14%) 0.38 .(0-1) 1.51 (0-4) 0 0 0 100
D

0.14 1..57

^	 Gobionellus hestatus 1/7 .(14%) 0.38 '(0-1) 4.16 (0-11) 0 .0 0 100

2.14 0.57
Gobiosoma robustum 2/7 (29%) 5.24 (0-14) 1.51 :(0-4) 0 0 28 72

0.43 84.43
Sphoeroides.nephelus 2/7 (29%) 0.79 (0-2) 154.37 -(0-391) 0 0 33 67

91.43
Ch:ilomycterus schoepfi 2:/7 (29%) 1..113 °(0-3) 200:.;19 (0-537) 0 0 77 22

*No biomass statistics can be calculated because in no single collection did the -biomass of the species exceed 0.5 g.



Table 112.Summary of quantitative trawl results for Station 7 during daylight hours, February, 1979.

Seven two-minute tows (BUS 2808-2814) are merged to calculate the data.

No. Caught
Mean

Species Occurrence Std. Dev. (Range)

5.29
Anchoa mitchilli 2/7 (29%) 12.71 (0-34)

0.14
Gobiesox strumosus 1/7 (14%) 0.38 (0-1)

3.29
Lucania parva 1/7 (14%) 8.69 (0-23)

0.14
Syngnathus louisianae 1/7 (14%) 0.38 (0-1)

cn

1.00
Syngnathus scovelli 3/7 (43%) 1.53 (0-4)

1.57
Gobiosoma robustum 3/7 (43%) 3.31 (0-9)

0.14
Priono tus tribulus 1/7 (14%) 0.38 (0-1)

0.29
Sphoeroides nephelus 2/7 (29%) 0.49 (0-1)

2.00
Chilomycterus schoepfi 4/7 (57%) 2.08 (0-5)

Biomass(g)Caught Weighted Percentages
Mean

Std. Dev. (Range) Larvae Young Juvenile Adult

1.71
3.40 (0-9) 0 85 15 0

0.29
0.76 (0-2) 0 0 0 100

0.86
2.27 (0-6) 0 0 10 90

0.14
0.38 (0-1) 0 0 100 0

0.14
0.38 (0-1) 0 0 46 54

0.43
1.13 (0-3) 0 0 34 66

209.86
555.23 (0-1469) 0 0 0 100

56.00
96.72 (0-221) 0 0 100 0

389.86
391.36 (0-932) 0 0 94 6



Table 113. Summary of fishes taken during quantitative trawling operations,

November 1976. Unless otherwise indicated, results from each

station are composite totals from seven two-minute tows.

total	 # fish	 weight(g)
Station	 # species	 per tow	 per tow.,

1 (day)	 11	 35.7	 1,056.4

2 (day)*	 11	 50.5	 1,789.7

3 (day)	 9	 45.4	 114.6

4 (day)	 10	 102.1	 135:9

5 (day)	 15	 58.7	 1,021.1

5 (night)**	 17	 168.5	 1,521.3

6 (day)	 22	 246.6	 1,447.x.

7 (day)	 13	 34.7	 270.0

X	 1.3.5	 92.8	 919.6

* 6 two-minute trawl tows

** 4 two-minute trawl tows

A-156



Table 114. Summary of fishes taken during quantitative trawling operations,

December, 1976. Unless otherwise indicated, results from each

station are composite totals from seven two-minute tows.

total # fish weight(g)
Station # species per tow per tow

1	 (day) 5 7.0 131.0

2	 (day) 11 20.0 297.1

3	 (day) 6 10.9 35.3

4	 (day) 9 4.4 77.1

5	 (day) 14 43.6 640.4

6	 (day) 16 140.1 598.0

7	 (day) 7 3.7 274.9

X 9.7 32.8 293.4
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Table 115. Summary of fishes taken during quantitative trawling operations,

February, 1977, Unless otherwise indicated, results from each

station are composite totals from seven two-minute tows.

total # fish weight (g)
Station # species per tow, per tow.

1	 (day) 11 30,.3 692.0

2	 (day). 6 310 203.3

3	 (day) 9 260.4 593.9

4	 (day) 11 36.3 208.1

5	 (day) 12 34.6 421.0

6 (day) 10 83.9 237.4

7	 (day) 6 84.4 185.3

X	 9.3	 76.1
	

363.0

A-158



^.	 Table 116. Summary of fishes taken during quantitative trawling operations,

April, 1977. Unless otherwise indicated, results from each

station are composite totals from seven two-minute tows.

total	 # fish	 weight(g)
Station	 # species	 per tow	 per tow

1 (day)	 12	 3.6	 301.1

1 (night)	 13	 43.6	 1,399.6

2 (day)	 11	 86.0	 841.6

2 (night)	 13	 24.3	 223.0

3 (day)	 14	 28.7	 235.4

4 (day)	 17	 61.6	 407.3

5 (day)	 11	 43.9	 288.4

5 (night)	 9	 8.3	 324.6

6 (day)	 13	 79.0	 286.9

6 (night)*	 11	 38.5	 255.0

7 (day)	 12	 5.3	 219.3

X	 12.4	 38.4	 434.7

* 6 two-minute trawl tows
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`-'	 Table 117. Summary of fishes taken during quantitative trawling

operatians^, July., 1977.	 Unless otherwise indicated,

results from each station are composite totals or

means from seven two-minute tows taken during daylight

hours.

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1 20 2,912,0 2;362:1

2 9 657.6 618.7

3 14 373-.3 1,169.0

4 10 125.4 286.7

5 12 239.9 1,069.1

6 14 1,650.6 989.3

7 13 272.4 391.1

X 13.1 890.2 983.7
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Table 118. Summary of fishes taken during quantitative trawling

operations, August, 1977.	 Unless otherwise indicated,

results from each station are composite totals or

means from seven two-minute tows taken during

daylight hours.

Mean Mean
Total # Fish Weight (g)

Station # SUecies Per Tow Per Tow

1 23 133.7 894.1

2 11 81.9 278.3

3 11 80.0 181.7

4 13 85.3 232.9

5 12 99.3 414.7

6 21 619.0 398.7

7 8 9.1 55.9

X 14.1 158.3 350.9
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Table 119. Summary of fishes taken during quantitative trawling

operations, October, 1977.	 Unless otherwise indicated;

results from each station are composite totals or

means from seven two-minute tows taken during

daylight hours.

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1 22 176.6 1,924.7

2 14 56.0 537.6

3 10 75.9 191.4

4 7 38.6 412.7

5 9 161.7 364.3

6 11 430.7 602.7

7 7 21.1 429.9

X 12.3 137.2 637.6

L..
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Table 120. Summary of fishes taken during quantitative trawling

operations, December, 1977. Unless otherwise indicated,

results from each station are composite totals or

means from seven two-minute tows taken during daylight

hou-rs.

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1. 8 6.3 129.6

2 6 18.1 473.3

3 5 2.0 240.1

4 3 0.7 84.6

5 12 222.9 1,324.6

6 17 890.7 2,136.9

7 14 13.4 67.4

X 9.3 164.9 636.6
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Table 121.	 Summary of fishes taken during quantitative trawling

operations, February, 1978. Unless otherwise indicated,

results from each station are composite totals or

means froth seven two-minute tows taken during daylight

hours,

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1 5 33.6 588.6

2 7 182.7 306.4

3 16 73.7 607.3

4 3 19.4 80.1

5 8 118.6 466.4

6 6 2.7 60.7

7 6 6.4 36.6

X	 7.3	 62.4	 306.6

A-164
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Table 122. Summary of fishes taken during quantitative trawling

operations, April, 1978.	 Unless otherwise indicated,

results from each station are composite totals or

means from seven two-minute tows taken during daylight

hours.

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1 11 123.1 269.3

2 8 17.7 400.0

3 10 28.9 211.0

4 4 2.4 1.6

5 8 85.0 1,944.6

6 11 343.0 532.9

7 8 13.0 97.7

X 8.6 87.6 493.9
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Table 123.Summary of fishes taken during quantitative trawling

operations, June, 1978. Unless otherwise indicated,

resultd from each station are composite totais or means

from seve' two--minute tows taken during daylight hours.

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1 17 527.4 518.6

2 8 251.3 445.4

3 9 349.3 2;077.4

4 10 192.1 335.0

5 6 5247 44.3

6 15 368.7 3 69.4

7 11 41.1 128.4

X	 10.9	 254.7	 549.8

A-166



Table 124.Summary of fishes taken during quantitative trawling

operations, Aug., 1978. Unless otherwise indicated,

results from each station are composite totals or means

from seven two minute tows taken during daylight hours.

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1 16 528.1 764.0

2 8 25.6 447.3

3 13 1,226.9 1,041.6

4 8 132.9 150.4

5 10 21,403.6 1,180.9

6 12 754.4 513.6

7 9 150.3 387.7

X	 10.9	 746.0	 640.8
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Table 125. Summary of fishes taken during quantitative trawling

operations, October, 1978. Unless otherwise indicated

results from each station are composite totals or means

from seven two-minute tows taken during daylight hours.

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1 15 145.9 1,251.9

2 6 37.0 434.9

3 13 65.0 358.3

4 8 76.7 290.3

5 5 91.0 752.4

6 7 447.1 407.7

7 8 53.0 47.7

X	 8.9	 130.8	 506.2
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Table 126. Summary of fishes taken during quantitative trawling

operations, December, 1978. Unless otherwise indicated

results from each station are composite totals or means

from seven two-minute tows taken during daylight hours.

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1 20 42.0 985.3

2 10 27.0 160.4

3 10 111.9 197.3

4 12 36.6 595.3

5 14 242.1 948.6

6 11 514.7 763.9

7 10 14.7 298.1

X	 12.4	 141.3	 564.1
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Table 127. Summary of fishes taken during quantitative trawling

operations, February, 1979. Unless otherwise indicated

results from each station are composite totals or means

from seven two-minute tows taken during daylight hours.

Mean Mean
Total # Fish Weight (g)

Station # Species Per Tow Per Tow

1 6 5.1 76.9

2 9 8.4 210.6

3 16 130.6 808.6

4 10 190.9 1,047.9

5 13 173.7 345.7

6 15 407.9 573.7

7 9 13.9 659.3

X	 11.1	 132.9	 531.8

A-170
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Table 128.	 The ranking of fish species by importance value (I.V.) for

trawl Station 1 during daylight hours, November, 1976. For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Species Rank I.V. Freq. Abund. Biomass

Tea odon rhomboides 1 83.3 86 22.00 2.53

Arius felis 2 57.2 43 0.71 49.60

Chilomycterus schoep£i 3 41.3 43 1.57 29.60

Anchoa mitchilli 4 31.1 71 5.29 0.17

Bairdiella chrysura 5 29.3 71 4.29 1.26

Menticirrhus americanus 6 13.9 14 0.14 11.14

Leiostomus xanthurus 7 13.0 29 0.86 4.48

Diapterus olisthostomus 8 8.4 29 0.29 1.21

Micropogon undulatus 9 8.4 14 0.14 5.14

Gobiosoma robustum 10 7.3 29 0.29 0*

Cynoscion nebulosus 11 7.0 14 0.14 3.71

No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 129. The ranking of fish species by importance value (I.V.) for

trawl Station 2 during daylight hours, November, 1976. For

each species, frequency of occurrence in percent (freq.) mean

number caught per tow (abund.), and mean biomass (g) caught

per tow (biomass) are also given.

S . eP cies Rank I.V. Freq. Abund. Biomass

Lagodon rhomboides 1.0 95.3 100 37.67 3.12

Dasyatis sayi 2.0 91.3 33 0.67 194.71

Bairdiella chrysura 3.0 29.4 100 4.50 2.70

Arius felis 4.0 26.9 83 3.17 10.44

Anchoa mitchilli 5.0 22.8 83 3.33 0.14

Leiostomus ranthurus 6.0 11.1 33 0.33 9.25

Cynoscion nebulosus 7.0 6.8 17 0.17 7.50

Caranx hippos 8.0 5.3 17 0.17 4.00

Oligoplites saurus 9.0 4.1 17 0.17 1.33

Gobiosoma robustum 10.5 3.6 17 0.17 0.0*

Microgcbius gulosus 10.5 3.6 .17 0.17 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 130. The ranking of fish species by importance value (I.V.) for

trawl Station 3 during daylight hours, November, 1976. For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Species Rank I.V. Fre . Abund. Biomass

Anchoa mitchilli 1.0 .100.3 57 35.14 0.16

Menticiruhus americanus 2.0 45.5 14 0.14 8.57

La odon rhomboides 3.0 39.0 57 1.71 2.82

Leiostomus xanthurus 4.0 35.8 29 0.29 5.21

Bairdiella chrysura 5.0 25.8 43 2.71 0.68

0 sp anus tau 6.0 .15.8 14 0.14 2.14

Cynoscion nebulosus 7.0 15.7 14 0.43 2.00

Gobiosoma robustum 8.0 14.1 14 3.86 0.02

Syngnathus scovelli 9.0 7.9 14 1.00 0.04
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Table 131. The ranking of fish species by importance value (I.V.) for

trawl Station 4 during daylight hours, November, 1976. For

each species, frequency of occurrence in percent (freq.) mean

number caught per tow (abund.), and mean biomass (g) caught

per tow (biomass) are also given.

Species Rank I.V. Freq. Abund. Biomass.

Gobiosoma robustum 1.0 85.4 57 72.57 0.02

S2hoeroides nephelus 2.0 55.1 29 0.29 23.86

Chilomycterus schoepfi 3.0 48.4 29 0.29 ' 20.50

Syngnathus scovelli 4.0 35.2 86 14.00 0.04

Anchoa mitchilli 5.0 24.2 71 6.14 0.19

Bairdiella chrysura 6.0 14.6 43 2.43 0.75

Menedia peninsu?ae 7.0 12.9 29 5.43 0.21

La odon rhomboides 8.0 11.1 14 0.14 3.71

Chasmodes saburrae 9.0 8.1 29 0.71 0.14

Opsanus tau 10.0 4.9 14 0.14 0.57
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Table	 132.	 The ranking of fish species by importance value (I.V.) for

trawl Station 5 during daylight hours, November, 1976. For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Speciescies Rank I.V. Freq. Abund. Biomass

Dasyatis sabina 1.0 60.8 14 0.14 90.00

Bairdiella chrysura 2.0 57.1 100 22.29 1.88

Lagodon rhomboides 3.0 52.8 29 27.00 2.60

Chilomycterus schoepfi 4.b 30.7 29 0.29 38.93

Anchoa mitchilli 5.0 23.8 86 4.86 0.19

Arius felis 6.0 15.2 57 1.00 4.98

Menticirrhus americatus 7.0 13.1 57 1.00 1.71

Syngnathus scovelli 8.0 11.7 57 -0.86 0.0*

Diapterus olisthostomus 9.0 6.4 29 0.29 1.14

Gobiosoma robustum 10.0 5.6 29 0.29 0.0*

Eucinostomug argenteus 11.0 5.6 14 0.14 4.29

Eucinostomug gula 12.0 5.0 14 :0.14 3.43

Harengula pensacolae 13.0 4.5 14 0.14 2.57

Chaetodipterus faber 14.0 4.2 14 0.14 2.14.

Anchoa hepsetus 15.0 3.6 14 0.14 1.29

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 133. The ranking of fish species by importance value (I.V.) for

ttawl; Station 6y during daylight houreo Novembers 1976.. 	 For

each apegie%. frequency of occurrence in percent (freq.)

mean number cau8ht. per tow. (abund.), and mean biomass (g)

caught per toga (biowaas) are, also given..

S eefes Rank I.V. Frea. Abund. Biomass

Anchoa mitchilli 110 85.4 100 184.29, 0.11

Dasyatis sabina. 2,0,, 57.2 14 0.14 9:2.43

Bairdiella c4rygLqra 3 . 0 23.5. 86 32 .71 1. 917

La odor rhomb,o.ides 4.0 16.9 100 9.14 4.29

ChiloMcterua schho .a fi 5.0: 16.,1 29 0.29 21.57

Arius felis 6.0 15.6. 86. 7.71 5.58

Cynoscion nebuloSus 7.0 12°.7 43. 0.43 13..29

Diapterus olisthastomus 8.0: 12 . 6 100 4.43 0..36

Eucinostomus gula, 9.0 11.1 86, 2.71 1.54

Menticirrhus americanus 10.0- 7.0 43 0.71 3.54

Ba.,..Rre ma.r^inus 11.0: 6.8 43 0,.57 3.32

0.8^ ate: t. au 12.0; 5.8 14. 0.43 6.86

Eucinostomus arizenteus 13.0 5.1 43 0.1 86 0.31

Gobiosoma robustum 14.0 4. 9 43 0.86 0.02

Opisthonema o linum 15 .0 3.9 14 0.14 3,..86

Chloroscombrus chrysura 16.0, 3 .7 14 0. 29 3.36

Haren ula pensacolae 17.0 2.5 14 0.14 1.57

Syngnathus louisianae 18.0 2.3 14 0.14 1.14

Oli$oplites saurus 19.0 2.2 14 0.14 1.0.0

Floridichthyg carpio 21.0 1.6 14 0.14 0.0*

Syn_gnnathus scovelli 21.0 1.6 14 0.14 0.0*

Micro obius gulogus 21.0 1.6 14 0.14 0,0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceod 0.1 g.,
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Table 134. The ranking of fish species by importance value (I.V.) for

trawl Station 7, during daylight hours, November, 1976.	 For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Species Rank I.V. Fre . Abund. Biomass

Dasyatis sa i 1.0 84.7 14 0.14 125.71

Bairdiella chrysura 2.0 79.2 57 21.86 0.41

Anchoa mitch.illi 3.0 35.9 43 8.29 0.06

Menticirrhus americanus 4.0 22.1 71 0.71 0.03

Sphoeroides ne2helus 5.0 19.0 29 0.57 14.57

Gobiosoma robustum 6.0 17.4 43 1.86 0.02

Lagodon rhomboides 7.0 10.2 14 0.14 9.00

Eucinostomus gula 8.0 7.1 14 0.29 3.64

Cynoscion nebulosus 9.0 6.1 14 0:14 2.71

Achirus lineatus 10.0 4.8 14 0.29. 0.0*

Syngndthus louisianae 11.0 4.7 14 0.14 0.43

Microgobius gulosus 12.5 4.4 14 0.14 0.0*

Syngnathus scovelli 12.5 4.4 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 135. The ranking of fish species by importance; value (I.V.) for

trawl Station 1, during daylight hours, December, 1976. For

each species.,-.frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass .(g)

caught per tow (biomass) are also given.

Species, Rank I.V. Fre . A^bund. BiomassYom--

Lagodon rhomboides 1.0 112.,0 100 4.43 2.34

Chilomypterus schoepfi 2.0 107.8 29 0.29 28.64

Anchoa mitchilli 3..0 28.4 29 1.14 0111

Syn&Iathus sco^velli 4.0 28.0 43 0.71 0.06

Gobiosoma robustum 5.0 23.8 43 0.43 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5g.
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Table 136. The ranking of fish species by importance value (I.V.) for

trawl Station 2, during daylight hours, December, 1976. For

each species, frequency of occurrence in percent	 (freq.).

mean number caught per tow (abund.), and mean . biomass (g)

caught per'tow (biomass) are also given.

Speciescies Rank I.V. Fre . Ab_ und.	 Biomass

Lagodon rhomboides 1.0 83.8 86 10.71 2.73

Dasyatis sabina 2.0 41.2 14 0.14 8.86

Bairdiella chrysura 3.0 36.4 71 2.43 2.05

0 sp anus tau 4.0 35.3 29 0.43 6.38

Eucinostomus argenteus 5.0 30.2 57 1.86 2.00

Gobiosoma robustum 6.0 25.5 57 2.57 0.03

Syngnathus louisianae 7.0 14.1 43 0.43 0.62

Lucaniaap rva 8.0 13.9 43 0.86 0.05

Syngnathus scovelli 9.0 8.3 29 0.29 0.14

Eucinostomus gula 10.0 6.9 14 0.14 0.71

Chasmodes saburrae 11.0 4.4 14 0.14 0.14
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Table 137. The ranking of fish species by importance valuo (I.V.) for

trawl Staft6h 3, dtring daylight hours, December, 1976. For

each spedi8dj fregiieicy of occurrence in percent (freq.)

mean number caigh per tow (abuild.), and mean biomass (g)

caught per tow (tiomass) are also given.

Speciescies	 Rank	 I.V.	 Freq.	 Abound	 Biomass

Afichoa mitchilli 	 1.0	 115:9	 43	 9.43	 .0.20

Aasyatis sabina	 2.0	 79:4	 14	 0.14	 7.86

Lagodo.n rhomboides	 3.0	 57.4	 43	 0.71	 2.69

S^ngnathus scovelli	 4.0	 21.4	 29	 0.29	 0.07

Syngnathus louisianae	 505	 12.9	 14	 0.14	 0.29

. asmodes sahurrae	 5.5	 12.9	 14	 0.14	 0.29
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Table	 138.	 The ranking of fish species by importance value (I.V.) for

trawl Station 4, during daylight hours, December, 1976. For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

S ecies Rank I.V. Fre . Abund. Biomass

S)Mgnathus scovelli 1.0 74.0 86 1.71 0.01

Chilomycterus schoepfi 2•.0 56.1 14 0.14 29.86

Bairdiella chrysura 3.0 55.3 43 1.57 1.35

Sphoeroides ne2helus 4.0 50.7 14 0.14 26.43

Gobiosoma robustum 5.0 18.2 29 0.29 0.0*

Lagodon rhomboides 6.0 16.5 14 0.14 4.71

Cynoscion nebulosus 7.0 10.5 14 0.14 0.86

Anchoa mitchilli 8.5 9.3 14 0.14 0.14

Achirus lineatus 8.5 9.3 14 0.14 0.14

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 139.	 The ranking of fish species by importance value (I.V.) for

trawl St 'tr' 16n 5, during daylight hours, Decembe. i,	 1976. For
each 

species; fr64 4ncy of occurrence' in percent   (fre'q.)

mean humbe"t caught per tow (abund.), and mean biomass (g)

caught  per t`i (biomass) are also given.

Species Rank I.Iv.!^ Freq. Abufid. Biomass

Anchba mitchilli 1.0 62.3 100 20.00 0.16

BAirdiellA chUsura 2.0 50.'7 106 18.20 1.88

basyatis 2AyL 3.0 36.0 14 0.14 45.43

§phoeJroides nephelus 4.0 31.6 71 1.00 23.53

Arius felis 5*00 28;3 43 0.0 26.95

Ch-il2MXcteruS tch6epfi 6.0 17.7 14 0.14 20.00

Renticirrhus ameticanus 7.0 15.8 57 1.29 4.70

Sy'nSnathus scoVelli 8.0 10.6 57 0.57 0.0*

Eticinostomus , airgenteus 9.0 10.0 43 0.43 2.71

Harengula pensacolae 10.0 7.2 29 0.43 2.10

Lagondon r , homboides 11.0 7.0 29 0.29 2.2 9

Achirus lineatus 12.0 6.2 29 0.29 1.14

Hucin6stomus Aula 13.0 3.8 14 0.14 1.57

Syngnathuis louisianae 14.0 2.9 14 0.14 0.29

*N6 biomass . statistics can 
be 

calculated because in no single   collection'did
the biomass of the species exceed b.5 g.
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Table 140.	 The ranking of fish species by importance value (I.V.) for

trawl Station 6, during daylight hours, December, 1976. For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Speciescies Rank I.V. Freq. Abund. Biomass

Anchoa mitchilli 1.0 94.9 86 110.00 0.15

Chilomycterus schoepfi 2.0 39.0 29 0.29 30.64

Sphoeroides nephelus 3.0 28.3 29 0.43 20.76

Bairdiella chrysura 4.0 27.0 71 17.00 1.21

Arius felis 5.0 18.5 57 5.71 3.29

Cynoscion regalis 6.0 18.2 14 0.14 14.14

Menticirrhus americanus 7.0 16.1 14 0.57 11.89

Eucinostomus argenteus 8.0 9.2 43 .1.00 0.37

Harengula pensacolae 9.0 8.3 29 0.29 2.43

Cynoscion nebulosus 10.0 7.3 29 0.29 1.57

Lagodon rhomboides 11.0 7.3 14 0.29 4.00

Eucinostomus gula 12.0 7.0 29 1.57 0.42

Syngnathus scovelli 13.0 6.0 29 0.71 0.09.

Gobiosoma robustum 14.0 3.8 14 1.43 0.04

Achirus lineatus 15.0 3.4 14 0.14 0.57

Diapterus olisthostomus 16.0 3.0 14 0.14 0.14

Unidentified sciaenid 17.0 2.8 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 141.	 The ranking Af fish species by importance value ,(I.V.) for

trawl Stati 4 7, during daylight hours, December, 1976. For

each speci#p t frequency of occurrence in percent	 (fregi,)

mean number .cp,4 ht 	 per tow (abund.), and mead biomass (g)

caught per tow (biomass) are also given.

Species Rank I.V. Freq. bund. Biomass

,Chilomycterus schoepfi 1.0 120.2 43 1.43 25.33

Gobiosoma robustum 2,0 61.9 43 1.29 0.02

Sphoeroides nephelus 3.0 56.0 14 0.14 20.00

Chasmodes saburrae 4.0 20.9 14 0.43 0.14.

Syngnathus louisianae 510 15.1 14 0.14 1.00

Anchoa mitchilli 6.5 12.9 14 0.14 0.0*

Syngnathus scovelli 6.5 12.9 14 0:14 0.0*

.

*No biomass statistics can be calculated because in no single collection did
the biomass of the species a-xceed 0.5 g.
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Table	 142.	 The ranking of fish species by importance value (I.V.) for

trawl Station 1, during daylight hours, February, 1977. For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Species Rank I.V. Freq. Abund. Biomass

Anchoa mitchilli 1.0 111.3 86 26.43 0.06

Dasyatis sayi 2.0 86.0 14 0.14 326.14

Chilomycterus schoepfi 3.0 36.0 86 1.71 25.37

Sphoeroides nephelus 4.0 15.9 14 0.14 45.57

Syngnathus scovelli 5.0 13.9 43 0.57 0.04

Lagodon rhomboides 6.0 9.3 29 0.29 1.50

Micropogon undulatus 7.0 8.9 29 0.29. 0.0*

Gobiosoma robustum 8.0 5.0 14 0.29 0.07

Bairdiella chrysura 9.0 4.7 14 0.14 1.00

Syngnathus louisianae 10.5 4.5 14 0.14 0.14

Achirus lineatus 10.5 4.5 14 0.14 0.14

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table	 143.	 The rankiftg of fish species by importa tne'e value (I.V.) for

trawl Station 2, during daylight hours; February, 1977. For

each specitto frequency of occurrence in percent (freq.)

mean number taitight per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Species Rank I.V,	 Freq.. Abund. Biomass

Anchoa mitchilli 1.0 101.9	 57 1. 86 0.09

Paralichthys alb Zutta 2.0 80.4	 14 0.14 129.14

Oasyatis sabina 3.0 47.5	 14 0.14 64.29

Lam rhomboides 4.0 40. 0 	 29 0.57 1.86

Syngnathus louisianae 5.0 15.2	 14 0.14 0.86

,^.	 Menidia peninsulae 600 15.0	 14 0.14 0.43
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Table	 144.' The ranking of fish species by importance value (I.V.) for

trawl Station 3, during daylight hours, February, 1977. For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Species Rank I.V. Freq. Abund. Biomass

Anchoa mitchilli 1.0 127.7 86 254.14 0.15

Dasyatis sabina 2.0 68.4 29 0.29 99.07

Arius felis 3.0 30.6 14 0.14 43.43

Brevoorria smithi 4.0 18.7 14 0.14 23.14

Bairdiella chrysura 5.0 16.4 43 0.86 1.74

Syngnathus scovelli 6.0 15.3 43 0.71 0.03

Lagodon rhomboides 7.0 12.5 29 3.86 1.71

Anchoa he2setus 8.0 5.4 14 0.14 0.57

Gobiosoma.robustum 9.0 5.1 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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To 	 145.	 The ranking of fish species by importance value (I.V.) for

trawl Stqj9p 4, during daylight hours, February, 1977. For

each specl t fre.14e cy of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow .(biomass) are also given.

S ep cies Rank I.V. Freq. Abund. Biomass

Anchoa mitchilli 1.0 103.9 100 28.86 0.15

Sphoeroides nephelus 2.0 57.4 29 0.43 33.81

Chilomyeterus schoepfi 3.0 38.3 14 0.14 23.57

Gobiosoma robustum 4.0 30.6 86 3.57 0.02

Syngnathus scovelli 54 16.2 57 0.86 0.0*

Bairdiella chrysura 6.0 14.4 29 0.86 3.52

Lagodon rhomboides 7.0 13.3 14 0.71 5.43

Achirus lineatus 8.0 9.7 29 0.29 1.36

Opsanus tau 9.0 8.6 29 0.29 0.64

Lueania 2arva 10.5 3.8 14 0.14 0.0*

Micropogon undulatus 10.5 3.8 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the Species exceed 0.5 g.
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Table146.	 The ranking of fish species by importance value (I.V.) for

trawl Station 5, during daylight hours, February, 1977. For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Species Rank I.V. Fre Abund. Biomass

Bairdiella chrysura 1.0 73.9 100 18.00 1.54

Chilomycterus schoepfi 2.0 58.9 29 0.29 33.50

Sphoeroides nephelus 3.0 53.9 71 0.86 23.93

Anchoa mitchilli 4.0 47.0 100 9.43 0.17

Syngnathus scovelli 5.0 26.2 86 3.29 0.03

Gobiosoma robustum 6.0 13.7 43 1.86 0.02

Lagodon rhomboides 7.0 7.0 14 0.14 2.43

Cynoscion nebulosus 8.0 4.8 14 0.14 1.00

Achirus lineatus 9.0 4.5 14 0.14 0.86

Chasmodes saburrae 10.0 3.6 14 0.14 0.29

Mugil cephalus 11.5 3.2 14 0.14 0.0*

Microgobius thalassinus 11.5 3.2 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 147. The ranking of fish species by importance value (I.V.) for

trawl Stati-6n 61 during daylight hours, February; 1977. For

each species; frequency of occurrence in percent (freq.)

mean number ag ght per tow (abund.), and mean biomass (g)

caught per tow	 biomass) are also given.

Species Rank I.V... Freq. Abund.	 Biomass

Anchoa mitchilli 1.0 109.6 86 71.57 0.10

Chilomycterus schoepfi 2.0 90.5 14 0.29 36.93

Bairdiella chrysura 3.6 34.4 71 8.57 1.79

Syngnathus scovelli 4.0 18.2 57 1.71 0.05

Gobiosoma .robustum 5.0 12.9 43 0.71 0.03

Menticirrhus americanus 6.0 12.5 14 0.14 3.57

Microgobius gulosus 7.0 8.7 29 0.43 0.10

Anchoa hepsetus 8.0 4.8 14 0.14 0.29

0 sanus tau 9.5 4.2 14 0.14 0.0*

Higpocampus zostara.e 9.5 4.2 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table	 148,	 The ranking of fish species by importance value (I.V.) for

trawl Station 7, during daylight hours, February, 1977. For

each species, frequency of occurrence in percent (freq.)

mean number caught per tow (abund.), and mean biomass (g)

caught per tow (biomass) are also given.

Species Rank I.V. Freq. Abund. Biomass

Anchoa mitchilli 1.0 122.1 57 78.71 0.12

Chilomycterus schoepfi 2.0 78.2 43 0.43 26.29

Sphoeroides nephelus 3.0 50.0 14 0.29 19.86

Micropogon undulatus 4.0 22.1 43 0.57 0.0*

Menidia peninsulae 5.0 15.5 29 0.29 0.43

Unidentified clupeid 6.0 12.1 14 4.14 0.01

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 149.Tb ie ra	 ing j9f fish species by importance value (I.V.)

for trawl Stap*pn 1 dqT Ag daylight hours, April, 1977.	 For

each species frequency of occurrence in percent (freq.),

mean number caught per tow (gbund.), and mean biomass (g)

ca'4&t- per tow (biomass) are also given.

SRecies Rank I V, Freq. Abund. Biomass

Papyatis sayi i 87.3 14 0.14 197.71

Bairdiella chryspr4 2 29,8 43 0.43 5,14

Arius felis 3 29.4 29 0.43 18.33

Syngnathus louisianae 4 26,5 29 0.57, 0.0*

Anchoa mitchilli 5 21.3 14 0.57 0.18

Brevoortia, smithi 6 19.1 14 0.14 24.86

MicropogoA qndulatus 7 18.6 29 0.29 0.14

Syngnathus scovelli $'-5 18.5 29 0.29 0,9*

Gobiosoma robustum 8.5 18.5 29 0.29 Q.O*

Achirus lineatus 10 11.2 14 0.14 5.00

Symphurus plagiusa 11 10.1 14 0.14 2.14

Flops saurup 12 9.3 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 150. The ranking of fish species by importance value (I.V.) for

trawl Station 2, daylight hours, April, 1977.	 For each

species, frequency of occurrence in percent (freq.) mean

number caught per tow (abund.), and mean biomass (g) caught

per tow (biomass) are also given.

Species Rank I.V. Freq. Abund. Biomass

Anchoa mitchilli 1.0 85.4 100 59.43 0.31

Arius felis 2.0 57.2 43 0.57 35.96

Bairdiella chrysura 3.0 40.3 100 16.71 3.57

Micropogon undulatus 4.0 22.2 100 4.86 0.43

Menticirrhus americanus 5.0 21.8 57 0.86 8.48

Leiostomus xanthurus 6.0 20.1 43 0.86 8.90

Cynoscion nebulosus 7.0 19.0 14 0.14 12.00

Achirus lineatus 8.0 15.3 71 1.43 1.61

Syngnathus louisianae 9.0 13.5 71 0.71 0.94

Syngnathus scovelli 10.0 2.7 14 0.29 0.07

Hippocampus zosterae 11.0 2.4 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 151. The ranking of fish species by importance value (I.V.) for

tra%41 Station 3 j daylight hours, April:, 1977.	 For each

species frequency of occurrence in percent (freq.) mean

number, caught per tow (abund.), and mean biomass (g) caught

per toi4 (biomass) are also given.

Species Rank I.V. Freq. Abund, Bioma*s.

Anchoa mitchilli 1.0 69.0 86 14.00 0.30

Bairdiella chrysura 2.0 66.5 100 10.71 2.31

Centropristis philadephigA 3.0 40.1 14 0.14 12.71

Arius felis 4.0 34.8 14 0.14 10.86

Gobiosoma rob u6ttum 5.0 19.6 71 1.00 0.0*

Opisthoriema o linum 6.0 15.2 14 0.14 4`.00

Cynoscion nebulosus 7.0 13.1 14 0.14 3.29

Micropogon undulatus 8.0 10.3 29 1.00 0.12

Hippocamphus erectus 9y0 7.4 29 0.29 0.0*

Syngnathus louisianae 10.0 6.2 14 0.14 0.86

Syngnathus scovelli . 11.0 5.3 14 0.57 0.04

Brevoortia tyrannus 12.0 4.5 14 0.14 0.29

Sphoeroides nephelus, 13.0 4.1 14 0.14 0.14

Lucaniaag rva 14.0 3.7 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass.of the species exceed 0.5 g.
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Table 152. The ranking of fish species by importance value (I.V.) for

trawl Station 4, daylight hours, April, 1977.	 For each

species, frequency of occurrence in percent (freq.) mean

number, caught per tow (abund.), and mean biomass (g) caught

per tow (biomass) are also given.

Species Rank I.V. Freq. Abund. Biomass

Anchoa mitchilli 1.0 70.1 43 38.43 0.30

Bairdiella chrysura 2.0 42.8 100 15.71 0.18

Chilomycterus schoepfi	 3.0 39.8 43 0.43 28.76

Sphoerides nephelus 4.0 30.1 29 0.43 22.19

Arius felis 5.0 29.8 43 0.71 19.34

Syngnathus scovelli 6.0 13.9 71 1.00 0.04

Cynoscion nebulosus 7.0 13.7 14 0.14 10.00

La odon rhomboides 8.0 12.7
r.

29\ 0.57 6.25

Hippocamphus erectus 9.0 12.5 57 0.71 1.43

Syngnathus louisianae 10.0 8.0 43 0.43 0.0*

Leiostomus xanthurus 11.0 6.2 14 1.29 1.48

Gobiosoma robustum 12.0 5.8 29 0.57 0.0*

Menidia peninsulae 13.0 3.4 14 0.57 0.0*

Opsanus tau 14.0 3.1 14 0.14 0.43

Chasmodes saburrae 15.0 2.8 14 0.14 0.14

F102s saurus 16.5 2.7 14 0.14 0.0*

Gobiesox strumosus 16.5 2.7 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 153. The raping of fish species by importance value (I.V.) for

trawl §ration 5 4 daylight hours, April, 1977,	 For each

speciep, frequegoy of occurrence in percent (freq.) mean

number, cgBght per tow (abund.), and mean biomass (g) caught

per tow (blAf4ass) Are also given.

Speciescies Rank I.V. Fre . Abund. Biomass 

Anchoa mitchilli 1.0 97.8 46 33.00 0.31

Arius felis 2.0 57,7 57 1.29 6.75

Bairdiella chrysura 3,0 53.5 86 6.43 2.99

Menticirrhus americanus	 4.0 26.7 43 0.71 2.43

Achirus lingatu_s 5.0 18.3 29 0.43 1.71

0 sp anus tau 6.0 16.2 14 0.29 2.0Q

Brevoortia tyrannus 7.0 13.2 43 0.86 0.14

Micropogon undulatus 8,5 4.5 14 0.29 0.07

Gobiosoma robustum 4:.5, 4.5 14 0.29 0.07

Elops saurus 1,015 3.8 14 0.14 0.0*

Syngnathus scovelli 10.5 3.8 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5, g.
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Table 154. The ranking of fish species by importance value (I.V.) for

trawl Station 6, daylight hours, April, 1977.	 For each

species, frequency of occurrence in percent (freq.) mean

number, caught per tow (abund.), and mean biomass (g) caught

per tow (biomass) are also given.

Species Rank I.V. Freq. Abund. Biomass

Anchoa mitchilli 1.0 103.2 100 65.57 0.16

Arius felis 2.0 53.5 29 0.29 35.14

Micropogan undulatus 3.0 28.8 100 6.43 0.47

Bairdiella chrysura 4.0 23.2 71 3.00 3.80

Oligoplites saurus 5.0 21.7 14 0.14 13.86

^--	 Ops^ anus tau 6.o 15.0 14 0.14 8.86

Achirus lineatus 7.0 11.3 43 0.43 1.62

Brevoortia tyrannus 8.0 10.7 43 1.43 0.27

Lagodon rhomboides 9.0 10.6 14 0.14 5.57

Gobionellus hastatus 10.0 8.6 14 0.14 4.14

Brevoortia smithi 11.0 6.8 29 0.71 0.14

Syngnathus scovelli 12.0 3.5 14 0.43 0.05

Menticirrhus americanus	 13w0 3.0 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.
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Table 155. The rankiAlg of fish species by importance value (I.V.) for

trawl Stton 7, daylight hours, April, 1977.	 For each

species; frequ6ndy of occurrence in percent (freq.) mean

number, caught per tow (abund.), and mean biomass (g) caught

per tow (bio*aOs) are also given.

Species Rank I.V. Freq. Abund. Biomass,

Chilomycterus schoepfi. 1.0 55.0 14 0.14 34.71

Sphoeroides nephelus 21Q 50,.5 29 0.86 18.33

Arius felis 3.0 48.1 43 0.57 17.21

Gobiosoma robustum 4.0 48..0 5.7 1.5J 0..04

Micropogon undulatus 5;0 27.9 43 0.71 0.5A

Anchoa mitchilli 6.0 14.6. 29 0.29 0.07

Syngnathus scovelli 70 14.5 29 0.29 0.0*

Chasmodes saburrae 80 10.7 14 0.29 0.57

Achirus Iineatus 90 9.0 14. 0.14 1.29

Lucania ap rua 11.0 7.2 14 0.14 0.0*

Menidia peninsulae 11.0. 7.2 14 0.14 0.0*

Sn ng athus. louisiana.e 11.0 7.2 14 0.14 0.0*

*No biomass statistics can be calculated because in no single collection did
the biomass of the species exceed 0.5 g.

A-198



u 

L 

Table 156. The ranking of fish species by importance value (I.V.) 

. for trawl Station 1, during daylight hours, July 1977. 

For each species, frequency of occurrence in percent 

(freq.) mean rtumber caught per tow (abund.), and mean 

biomass (g) per individual caught per tow (biomass) 

are also given. 

SE,ecies 

Anchoa mitche11i 

Dasyatis sayi 

Leiostomus xanthurus 

Lagodon rhomboide~ 

Opisthonema oglinum 

Anchoa hepsetus 

Arius fe1is 

~agre marinus 

~rengu1a pensaco1ae 

Gobiosoma robustum 

Bairdie11a chrysura 

Cynoscio~ nebulosus 

Synodus foe tens 

~~thu~ scove11i 

Diapterus olisthostomus 

Cyposcion regal is 

Rank 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

16.0 
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LV. 

113.4 

85.8 

9.3 

9.3 

8.5 

8.5 

8.3 

7.7 

6.9 

6.3 

4.8 

4.6 

4.5 

4.2 

4.2 

3.2 

Freq. 

100 

14 

57 

57 

57 

57 

29 

43 

43 

43 

29 

14 

14 

29 

29 

14 

Abund. 

2876.29 

0.29 

7.14 

1.14 

1.43 

0.86 

1.14 

1.14 

17.14 

1.14 

1.86 

0.14 

0.14 

0.86 

0.43 

0.14 

Biomass 

0.07 

307.14 

2.80 

3.30 

0.41 

0.36 

15.13 

5.36 

0.10 

0.04 

2.03 

9.29 

8.86 

0.05 

4.14 
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Table 156. The ranking of fish species by importance value (1. V;) 

for trawl Station 1, during daylight hours~ July 1977. 

For each ~pecies~ frequency of occurrence ift percent 

(freq.) mean tUUfibet caught per tow (abund.)~ ahd meah 

biomass (g) per individual caught per tow (biomass) 

are also giveh (continued). 

S~cies Rank 1. V. Freq. Abund. 

Micropogon uhdu1aj:us 17.0 2.9 14 0.14 

Citharichthys sEiloEterus 18.0 2.8 14 0.29 

OrthoEristes chryso12tera 19.0 2.8 14 0.14 

EloEs saurus 20.0 2.i 14 0.14 

A .. 200 

B.iomM§ 

2.86 

2.64 

2 . .51 

0.0* 



I Table 157.The ranking of fish species by importance value (I.V.) for 

trawl Station 2, during daylight hours, July 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchelli 1.0 119.8 100 643.43 0.03 

Brevoortia smithi 2.0 48.5 14 0.14 25.86 

Lagodon rhomboides 3.0 30.4 86 3.86 6.32 

Leiostomus xanthurus 4.0 29.8 100 5.43 4.07 

Bairdiella chrysu!a 5.0 17.3 43 3.14 4.24 

L Anchoa heps.e!us 7.0 10.7 43 0.71 0.69 

Menticiuhus americanus 8.0 9.6 14 0.29 3.64 - . 

Achirus 1ineatus 9.0 9.2 14 0.14 3.43 

OrthoEristis ~hr:ysoEtera 10.0 8.2 14 0.14 2.86 
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Table 158. The ranking of fish species by importance value (I.V.) for 

trawl Statioft 3, duritig daylight hours; July 1911. For 

each specie§j frequency of occurrence in percent (freq.) 

mean number cati~ht pet tow (abund.), and mean biomass (g) 

pet individual e&ught per tow (biomass) are alSo given. 

Species 1\~p.k I.V. Freg,. i\bund. Bi,()tnpss 

Anchoa mitchilli LO 102.7 lob 3b6.0 0.17 

Prionotus tribulus Z.o 74.3 14 0.14 10S.86 

Bairdiella chrysura 3.0 36.7 100 56.29 1. 60 

Gobiosoma robustum 4.0 18.6 86 3.57 0.02 

Bagre marinus 5.0 15.1 14 0.14 lS.57 

Arius felis 6.0 10.5 14 0.14 11.43 

Syrtgnathus scovelli 1.0 10.2 43 5.29 0.01 

Lagodon rhomboides 8.0 9.3 29 0.57 5.04 

Leiostomus xanthurus 9.0 5.1 14 0.14 3.29 

Symphurus plaguisa 10.0 4.S 14 0.14 2.71 

S}':ngnathus louisianae 11. 0 3.4 14 0.14 0.57 

C},:noscion nebulosus 12.0 3.1 14 0.43 (). 05 

Harengula pensacolae 13.5 3.1 14 0.14 0.14 

HiEEocall1.Eus erectus 13.5 3.1 14 0.14 0.14 
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Table 159. The ranking of fish species by importance value (I.V.) 

for trawl Station 4, during daylight hours, July 1977. 

For each species, frequency of occurrence in percent 

(freq.) mean number caught per tow (abund.), and mean 

biomass (g) per individual caught per tow (biomass) are 

also given. 

Species Rank LV. Freg. Abund. Biomass 

Anchoa mi tch:H1i 1.0 127.4 100 119.71 0.09 

Sphoeroides nephe1us 2.0 50.7 29 0.43 26.38 

Chilomyc terus schoepfi 3.0 41.2 29 0.29 20.36 

Lagodon rhomboides 4.0 22.0 14 0.43 10.95 

Gobiosoma robustum 5.0 19.0 57 1.00 0.0 

Bairdie11a chrysura 6.0 11.2 14 2.86 2.81 

}~1icrogobius S2.11osus 7.0 9.3 29 0.29 0.0 

Achirus lineatus 8.0 8.9 14 0.14 2.71 

Syngnathus 10uisianae 9.0 5.6 14 0.14 0.57 

Syngnathus scovel1i 10.0 4.7 14 0.14 0.0 
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Table 160. The rankifig of fish species by importance value (I.V.) for 

trawl 9tdtion 5~ dUring daylight hours, July 1977. For 

each sp~die~, ftequency of odcurren~e in percent (freq.) 

mean number caught pei" tow (abund~), arid mean biomass (g) 

,per individual caught per tow (biomass) ate also given. 

Species Rank I,.V~, Ff~q .• Abunc;l ~ Bi.onia~s 

Anchoa mitchilli 1.0 109.1 iod 203.14 0.19 

Bagre marinus 2.0 43.3 29 0.86 22.98 

Cynoscion regalis 3.0 35.6 14 0.43 20.38 

Bairdie11a chrysura 4.0 30.9 71 18.57 3.77 

Anchoa hepsetus 5.0 23.4 71 11.00 1.01 

Leiostomusxanthui"us 6.0 22.4 14 6.14 12.00 

Arius felis 7.0 10.1 29 2.29 1045 ---
Opsanus tau 8;0 8.6 29 0.43 0.95 

Gobiosoma robustum 9.d 4.5 14 2.43 0.04 

Syngnathus 10uisianae 10.0 4.4 14 0.14 0.57 

Harengu1a pensacola¢ 11.0 4.1 14 0.29 0.36 

S:yngnathus scove11i 12.0 3.5 14 0.14 0.0 
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Table 161. The ranking of fish species by importance value (1. V.) for 

trawl Station 6, during daylight hours, July 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchi11i 1.0 117.1 100 1626.71 0.07 

Cynoscion rega1is 2.0 30.1 29 0.29 7.50 

Leiostomus xanthurus 3.0 27.6 14 0.14 7.57 ----
Micropogon undu1atus 4.0 23.5 29 0.29 5.50 

Bairdiella chrysura 5.0 23.4 71 4.71 2.91 

U Diapterus olisthostomus 6.0 20.2 100 15.14 0.11 

Lagodon rhomboides 7.0 18.1 29 1.00 3.84 

Gobione11us hastatus 8.0 10.6 29 0.29 1.57 

Eucinostomus gu1a 9.0 7.3 29 0.57 0.57 

Chasmodes saburrae 10.0 6.4 29 0.29 0.29 

Harengula pensacolae 11.0 6.1 29 0.29 0.21 

Hippocampus erectus 12.0 3.2 14 0.29 0.14 

Eucinostomus argenteus 13.0 3.0 14 0.43 0.10 

QP.sanus tau 14.0 2.7 14 0.14 0.0 

II 
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Table 162. The ranking of fish species by importance value (I.V.) for 

trawl Station 7, during daylight hbuts, July 19-77. For 

each species, ffequerrcy of occurrence in percent (fre,!,) 

mean number c.at:ight per tow (abund.), and ffiean biomass (g) 

per individual caught per tow (biomass) a:t'e also given. 

Species Rank LV. Freq. _ Abund. Biomass 

Anchoa mitchilli 1.0 120.3 100 267.57 0.11 

Adus felis 2.0 43.0 29 0.43 24.24 

Sphoeroides nephe1u8 3.0 33.3 43 0.43 15.71 

Chi10mycterus s.choepfi 4.0 23.3 43 0.43 9.10 

Leiostomus xanthurus 5.0 21.4 29 0.43 9.90 

Syngnathus louisianae 6.0 13.6 57 0.57 0.57 

bps anus tau 7.0 12.2 14 0.14 6.00 --

Syngnathus scovelli 8.0 9.7 43 1.00 0.0 

Go'biosoma robustum 9.0 6.5 29 0.71 0.0 

Microgobius gu10sus 10.0 6.4 29 0.29 0.0 

Achirus lirteatus 11.0 3.6 14 0.14 0.29 

Anchoa hepsetus 12.5 3.4 14 0.14 0.14 

Lucania parva 12.5 3.4 14 0.14 0.14 
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Table 163.The ranking of fish species by importance value (I.V.) for 

trawl Station 1, during daylight hours, August 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchi11i 1.0 66.9 71 76.00 0.08 

Dasyatis sayi 2.0 55.4 29 0.29 216.07 

Anchoa hepsetus 3.0 46.0 86 45.43 0.01 

Dasyatis sabina 4.0 33.3 14 0.14 131.71 

Lagodon rhomboides 5.0 15.1 86 2.57 4,.85 

Leiostomus xanthurus 6.0 12.1 71 1.43 4.23 

Bairdiella chrysura 7.0 11.2 57 3.29 3.06 

Cynoscion rega1is 8.0 7.0 43 0.71 2.14 

Chi10mycterus schoepfi 9.0 6.8 14 0.14 20.00 

Orthopristes chrysoptera 10.0 5.2 29 0.43 3.52 

Citharichthys spi10pteru~ 11.0 4.9 29 0.57 1.86 

Chaetodipterus faber 12.0 4.3 14 0.14 9.14 

Elops ..§.aurus 13.0 4.2 29 0.29 0.0 

MicropogoTIundulatus 14.0 4.1 14 0.14 8.57 

_Cynoscion nebu10sus 15.0 3.5 14 0.14 6.00 

Menticirrhus americanus 16.0 3.3 14 0.14 5.00 

Achirus 1ineatus 17.0 2.7 14 0.29 2.00 

Eucinostomus gu1a 18.0 2.6 14 0.14 2.14 

A-207 



Table 163.The rankitrlg of fish species by importance value (I.V.) for 

trawl sttae:ton 1; during daylight hours t August 197'7. For 

each species, frequency of occurreilce in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

pet individu~l caught per tow (biomass) at'e also given 

(continued) • 

Species Rank LV. Freq. Abund. Biomass 

Ppisthonema ogliilutn 19.0 2 • .5 14 0.57 0.46 

Diapterus o1isthostomus 20.0 2.4 14 0.43 0.14 

~yngnathus 10uisianae 21.0 2.3 14 0.14 0.86 

Mega10ps atlantica 22.0 2.1 14 0.14 0.0 

Gobiosoma l"obu13tum 23.0 2.1 14 0.14 0.0 



Table 164.The ranking of fish species by importance value (I.V.) for 

trawl Station 2, during daylight hours, August 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

~cies 

Anchoa mitchH1i 

Menticirrhus americanus 

Lagodon rhomboides 

Bagre marinus 

Leiostomus xanthurus 

Bairdiella chrysura 

E1ops~~ 

Opisthonema oglinum 

Anchoa hepsetus' 

Diapterus 

Gobiosoma 

olisthostomus 

robustum 

."4-' . " .~~ '.:' '~~~ 
" 

Rank 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 
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LV. Freq. Abund. Biomass 

112.1 100 73.57 0.09 

46.3 43 1.00 9.43 

36.4 86 2.00 4.01 

33.4 57 0.57 5.32 

32.6 71 3.14 3.45 

16.6 14 0.57 3.36 

6.6 29 0.29 0.0 

6.0 14 0.14 0.71 

3.5 14 0.29 0.0 

3.3 14 0.14 0.0 

3.3 14 0.14 0.0 
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Table 165.The rank~q.g of fish species by importance va1pe (I.V.) for 

trawl station 3, during daylight hours, August 1977. For 

each speciel:?, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.) ,and mean biomass (&) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. Abund. Biomass 
--'- ,) 

Anchoa mitchil1i 1.0 104.4 86 64.71 0.10 

Afchosargus probatocepha1u$ 2;0 71.6 29 0.29 17.14 

Ancho~ hepsetus 3.0 25.9 57 8.43 0.0 

Bagre marinus 4.0 24.7 14 0.14 5.57 

Bairdiel1a chrysura 5.0 24.2 29 4.43 2.97 

Gobiosoma robustum 6.0 12.3 43 0.57 0.0 

Syngnathus louisianae 7.0 11.2 29 ,0.29 0.86 

Diapterus olisthostomus 8.5 8.3 29 0.29 0.07 

Cynoscion regalis 8.5 8.3 29 0.29 0.07 

Eucinostomus argenteus 10.0 5.1 14 0.43 0.19 

Syngnathus scove11i 11.0 4.0 14 0.14 0.0 
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Table 166.The ranking of fish species by importance value (I.V.) for 

trawl Station 4, during daylight hours, August 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchdlli 1.0 120.1 100 81.00 0.08 

Brevoortia smithi 2.0 35.9 14 0.14 32.29 

Chi10mycterus schoepfi 3.0 33.8 29 0.29 26.43 

Sphoeroides nephe1us 4.0 31.2 29 0.29 23.79 

Lagodon rhomboides 5.0 20.6 43 0.71 9.11 

Cobiosoma robustum 6.0 11. 7 43 0,86 0.0 

Arius felis 7.0 11.4 14 0.14 7.71 

Cynoscion rega1is 8.0 11.4 43 0.57 0.0 

f\nchoa hepsetus 9.0 8.0 29 0.71 0.0 

Syngnathus 10uisianae 10.0 4.5 14 0.14 0.71 

Menticirrhus americanus 11.5 3.9 14 0.14 0.14 

Microgobius tha1assinus 11.5 3.9 14 0.14 0.14 

Bairdie11a chrysura 13.0 3.7 14 0.14 0.0 
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Table 167. The ranking of fish species by importance value (I. V.) for 

trawl Station 5, during daylight hours, August 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g)' 

per individual caught per tow (biomass) are also given. 

Species Rank I.V, Freq. Abund. Biomas$ 

Anchoa mitchi11i 1.0 103.8 100 85.14 0.09 

Chilomycterus schoepfi 2.0 44.7 29 0.29 27.93 

Sphoeroides nephe1us 3.0 29,8 29 0.43 17.19 

Bairdie11a chrysura 4.0 28.0 100 7.86 1.50 

Arius felis 5.0 24.6 57 0.57 9.75 

Bagre marinus 6.0 21.6 57 2.00 6.65 

Menticirrhus americanus 7.0 20.9 71 1.00 5.02 

Cynoscion regal is 8.0 8.4 43 0.57 0.07 

Anchoa hepsetus 9.0 6.7 29 1.00 0.41 

Achirus lineatus 10.0 5.1 14 0.14 1.71 

Syngnathus louisianae ll.O 3.7 14 0.14 0.71 

Gobiosoma robustum 12.0 2 o. 7 14 0.14 0.0 
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Table 168. The ranking of fish species by importance value (I.V.) for 

trawl Station 6, during daylight hours, August 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. Abund. Biomass 

Anchoa mitchi11i 1.0 110.7 100 587.71 0.07 

Leiostomus xanthurus 2.0 35.7 29 0.29 10.43 

Diapterus olisthostomus 3.0 19.0 100 20.86 0.04 

Lagodon rhomboides 4.0 18.2 29 0.43 4.57 

Arius felis 5.0 17.4 14 0.29 5.07 

Bagre marinus 6.0 14.6 14 0.14 4.14 

Brevoortia smithi 7.0 13.9 29 1.00 3.10 

Microgobius tha1assinus 8.0 11.4 71 1.71 0.01 

Eucinostomus gula 9.0 8.5 29 2.43 1.21 

Cobionellus hastatus 10.0 8.2 14 0.14 2.00 

Eucinostomus argenteus 11.0 7.2 43 1.71 0.07 

Anchoa hepsetus 12.0 6.8 43 0.86 0.0 

Micropogon undu1atus 13.0 6.1 14 0.14 1.29 

Syngnathus 10uisianae 14.0 5.7 14 0.14 1.14 

Harengu1a pensaco1ae 15.5 2.7 14 0.14 0.14 

Cynoscion regalis 15.5 2.7 14 0.14 0.14 

Syngnathus scove11i 17.0 2.3 14 0.29 0.0 

E10ps saurus 19.5 2.2 14 0.14 0.0 

A-213 



_. 

Table 168. The ranking of fish species by importance value (LV.) 

for tt~wi Statf6r'1 6; during daylight hours, August 1977. 

Species 

Bairdiella 

For each speciesj frequency of occurrence iff percent (freq.), 

mean number ~aught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also giveti 

(continued) • 

Rank 1. V. Freq. Abund. B.iomass 

chrysura 19.3 2.2 14 0.14 0.0 

Gobiosoma robl1sttim 19.5 2.2 14 0.14 0.0 

Monocanthus hispidus 19.5 2.2 14 0.14 0.0 
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Table 169. The ranking of fish species by importance value (I.V.) 

for trawl Station 7, during daylight hours, August 1977. 

For each species, frequency of occurrence in percent 

(freq.) mean number caught per tow (abund.), and mean 

biomass (g) per individual caught per tow (biomass) are 

also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchi11i 1.0 99.1 57 6.43 0.07 

Sphoeroides nephe1us 2.0 74.5 29 0.29 17.71 

Arius felis 3.0 42.8 14 0.14 10.57 

Achirus 1ineatus 4.0 23.9 29 0.29 2.00 

Syngnathus scove1li 5.0 23.8 29 0.86 0.05 

Opisthonema oglinum 6.0 17.6 14 0.86 0.33 

Menticirrhus americanus 7.0 9.6 14 0.14 0.29 

Lucania parva 8.0 8.7 14 0.14 0.0 
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Table 170~ The ranRing of fish species By importarice value (I.V.) 

for Hawi staHbh 1 t during daylight hours, .0<: tober 1977. 

(freq.) hl~ati nUillber caught per tow(abtihd~). and mean 

bibmass (gj per iHdividua1 caught pet tow (biomass) are 

ilis6 giverl~ 

Species Rank LV. Freg. Abund; Biomas~ 

Anchoa mitch:f.lli LO 79.8 100 117.57 0.07 ---
Dasyatis sayi 2.0 43;4 29 0.57 177 ;04 

basyatis sabina :Lb 38:6 14 0:14 165.14 

Bairdiella chrysura 4.0 24.2 71 24.86 3.22 

Anehoa hepsetus 5.b 21.4 11 21.14 0.0 

tagodon rhomboides 6.0 14.9 86 4.57 4.53 

Arius felis 7ib 11. 3 14 0.29 4i.50 

OhhoEristes chrysoEtera 8.0 9.7 57 0.86 7.36 

Leiostomus xanthurus 9.d 9.4 57 1.57 4.47 

Eucinostomus gula 10.0 9.0 57 1.43 2.79 

Arehosargus ErobatoeeEha1us 11.0 6.4 14 0.14 20.00 

Bagre marinus 12.0 5.6 29 0;57 6.96 

Diapterus oi:i.sthostomtls 13.0 4.1 29 0.43 0.33 

Cynosciori nebuiosus 14.0 3.3 14 0.57 4.93 

Symphurus plagtiisa is.o 2.9 i4 0.14 4:29 

lei tharieh thys spiloptetu's 16:6 2.8 14 0.29 3.21 

EucinostomllS argenteus 17.0 2.7 14 b.14 3.14 
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Table 170. The ranking of fish species by importance value (I.V.) 

for trawl Station I, during daylight hours, October 1977. 

For each species, frequency of occurrence in percent 

(freq.) mean number caught per tow (abund.), and mean 

biomass (g) per individual caught per tow (biomass) are 

also given. 

Species Rank LV. Freq. Abund. Biomass 

Gobiosoma robustum 18.0 2.2 14 0.57 0.0 

Hippocampus erectus 19.0 2.2 14 0.14 0.86 

Opsanus tau 20.0 2.1 14 0.14 0.71 

L~. Micropogon undu1atus 21.0 2.1 14 0.14 0.43 

Syngnathus scovel1i 22.0 2.0 14 0.29 0.0 
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Table 171. Th~ f~n~i~g Rf f~~h sp~cie~ by importance value (I.V.) 

for ffftwl Sf~tJpn ~~ dur!ng ~ayli~ht hours, October ~9?7. 

For laF~ ~peci~s, frequency of oc~urrence in percent 

(fr~~~) m~~n ~~mber caught per tow (~bund.), qnd meq~ 

bioma~~ (&), P~t1 lt1divi~\-lfl~ ~augh~ Per tow (bi9Pl~~s) ~r@ 

Species R~F~ l.y~ Freq! Abund. Biomas~ 
','" " 

Anchoa mit ch:i,.lli l.O 80.9 100 35.71 0.08 

Dasyatis sayi 2~0 51.1 14 0.14 55.?! 
. '. 

Bairdiella chrysura 3~P 34.6 100 8.71 2.26 

Leiostomus xanthurus 4.0 28.8 86 6.14 3.70 

Lagodon rhomboides 5.0 22.5 86 2.14 4.61 

Menticirrhus american'ts 6,,0 20.6 14 0.14 20.57 

B.agre marinus 7~p 14 .• 3 43 0.71 6.54 

Arius felis 8.0 13.6 14 0.14 12.57 

Eucino.stomus gu1a 9.0 11.8 43 1.00 3.12 

Diapterus olisthostomus 
.-."".." 

10.0 6.1 29 0.57 0.29 

Sphoeroides nephe1us 11.0 5.5 14 0.14 3.29 

Eucinostomus argenteus 12.0 4.1 14. 0.14 1.57 

Lutjanus griseus 13.0 3.4 14 0.14 0.$6 

Micro&o.,pius tl}.a,la,s.sinu$ 14.0 2.7 14 0.14 O!.O 
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Table 172. The ranking of fish species by importance value (I.V.) for 

trawl Station 3, during daylight hours, October 1977. 

For each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mit chi l1i 1.0 120.7 100 69.14 0.10 

Arius felis 2.0 65.8 29 0.29 15.07 

Bairdie1la chrysura 3.0 34.8 57 4.43 3.24 

Cynoscion nebu10sus 4.0 16.8 14 0.14 3.29 

01igop1ites saurus 5.0 15.2 14 0.14 2.86 

piapterus olisthostomus 6.0 14.1 43 0.43 0.29 

Gobiosoma robustum 7.0 8.9 29 0.43 0.0 

Syngnathus scovell:i, 8.0 8.7 29 0.29 0.0 

Cynscion regalis 9.0 8.5 14 0.43 1.00 

Menticirrhus ~~ericanus 10.0 6.5 14 0.14 0.57 

A-219 , 



Table 173. The tilfikirig b'f fish species by importance value (t.v.) 

for tfawl Station 4; during daylight houts; Octobet 1977; 

Fot li:!ath speci~s; frequency of occurrence in percent (frE!q.) 

mean fitin'lh~t caught pet tow (abtirid.) ahd mean b iOmas'; (~) 

pet individual taught pet tow (biomass) are also given, 

Species Rahk LV. Freq. Abund. Ihomass 

Anchoa mitchilli 1.0 130.6 100 33.43 0.08 

Lagodon rhomboides 2,{) 61.0 43 3.29 15.53 

Chilomyctetus schoeEfi 3.0 57.5 14 0.14 23.43 

Achirus 1ineatus 4.0 16.8 29 0.29 1.64 

Bairdiella chry.sura 5.0 15.4 14 0;29 3.86 

Menticirrhus americarius 6.0 10.2 14 0.29 1.50 

Anchoa hepsetus 7.0 8.5 14 0.86 0.0 
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Table 174.The ranking of fish species by importance value (I.V.) 

for trawl Station 5, during daylight hours, October 1977. 

For each species, frequency of occurrence in percent 

(freq.) mean number caught per tow (abund.), and mean 

biomass (g) per individual caught per tow (biomass) are 

also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchil1i 1.0 111.4 100 141.86 0.13 

Bairdie11a chrysura 2.0 47.2 100 14.86 1.87 

Ba.sre. marinus 3.0 35.2 14 0.14 3.86 

Harengu1a pensaco1ae 4.0 30.1 57 1.43 1.97 

Arius felis 5.0 21.7 43 0.43 1.43 

Diapterus olisthostomus 6.0 19.5 57 1.71 0.67 

Menticirrhus americanus 7.0 16.1 29 0.29 1.14 

Syngnathus 10uisianae 8.0 11.6 14 0.14 1.00 

CytlOscion rega1is 9.0 7.4 29 0.86 0.05 
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Tah1e 175., The rqI;\~i;qg of fi;s,p sp,ecies, by importance value (I. V . ) 
, .. " ). . " 

for tr<,\'>'l{ St~ti9~ 6,., during daylight hours, October 1977. 

(freq.), ~~~n numQ'H C~ll;?ht per tow (abund.), and mean 

,b~ol\lass (g~ N~r tnd:i,.vidua1 Ca,4ght per tQ~ (biomass) are 

\.) 

S,pecies R~U1~ LV. F,req~ Ahund. Biomass 

Anchoa mitchilli 1.Q 10,9,.4 10,0, 402.43 0.08 

Chilomycterus schoepfi 2~O 41.1 14 0.14 38.71 , ' 

Sphoeroides nephell.\€ 3.0. 2~.5 14 0.14 27.14 

Diapterus olisthQstomus 4.q. 18.9 100 10.86 0,.48 

D~syatis sabina 5.0 16~1 14 0.14 13~71 

Anchoa hepsetu,s 6~O 12.1 71 2.14 0.22 

Eucinostom4S gu1a 7 "0, 11.6 57 3.29 1.78 

Lagodon rhomboides 8.q lq.O 29 1.57 5.0,3 

Bairdiella chrysura 9.0, 9.0 29 6.43 2.98 

Harengu1a pensacolae 1a~O 7.2 43 1.14 0.07 

Micropogon undu1atus 11.0, 7.1 14 0.43 4.76 
".-' 

Microgobius thalassinus 12.0, 7.0, 43 0.57 0.0 

01igoplites saurus 13~Q 6.2 14 0.14 3.86 

Syngnatnus scove11i 14.0, 4.7 29 0.71 0.03 

Gobiosoma robustum 15 4.6 29 0.29 0.0 

Arius felis 16 3.2 14 0.14 0.86 

Megalops atlantic 17 2.3 14 0,.14 0.0 



Table 176. The ranking of fish species by importance value (I.V.) 

for trawl Station 7, during daylight hours, October 1977. 

For each species, frequency of occurrence in percent 

(freq.) mean number caught per tow (abund.), and mean 

biomass (g) per individual caught per tow (biomass) 

are also given. 

Species Rank LV • Freq. Abund. Biomass 

..fuilioeroid e~. nephelus 1.0 89.8 29 0.71 15.17 

»airide1la chrysura 2.0 89.4 43 10.29 4.86 

Anchoa mitchilli 3.0 65.4 86 6.71 0.07 ---
§'y_ngnathu~ scovelli 4.0 28.3 43 2.43 0.03 

Gobiosoma robustum 5.0 14.6 29 0.71 0.03 

J..ucania parva 6.5 6.2 14 0.14 0.0 

Cynoscion nebulosus 6.5 6.2 14 0.14 0.0 
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Table 171. The t~ni€irtg of fish species by ini~~1:b:ance vaiue (LV.) for 

trat.71 §btd.on i jd.uiing dayiight h6urs, December i 9 '1 j • For 

each species;" frequency of occurrence in percent (freq.' 

mean hililib~f caught pet to~ (abuhd.), ahd mean biomass t~) 

per irldiv,hlUal caught per tow (biomass) are also given, 

Species IUirik LV •. F.re~.; AbJ;lnd~ Biom~,S,~, 

~airdiei1a chftsura La 80;4 43 2.43 3.82 

Leio$tomus xatl..thurtis 2~O 52.2 29 L 14 3.64 -----
tagodon rhombotae§ :hO 47.6 29 0.8?l 3.6~ 

Eucinos tom,us gu1$. 4.0 38.0 43 0.71 1.17 

Eucinostomus argeilteu.s 5.6 23.8 14 0.29 2~i1 

Atichoa 
-'---

mit chilli 6.0 23.0 29 0.51 0.11 

!Iar~ngula Eerisacolae 7.0 2i.9 14 0.14 2.29 

At:hirus liheatus S.O 1:3.0 14 0.14 0.71 

A-224 

,< 

), 

"v' 



Tab1.e 17 8. The. ranking of fish species by importance value (LV.) for 

trawl Station 2, during daylight hours, December 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are a1.so given. 

Species Rank LV. Freq. Abund. Biomass ';: , 

Leiostomus xanthurus 1.0 100.4 29 12.71 3.79 ~\.'. 
~ 1.. 

" (. 

Paralichthys albigutta 2.0 66.7 14 0.14 16.00 

Lagodon rhomboides 3 •. 0 60.8 43 4.00 3.81 

Baiidiella chrysura 4.0 28.4 29 0.57 2.39 

Eucinostomus argenteus 5.0 24.7 29 0.29 1. 79 

Anchoa mitchilli 6.0 19.0 29 0.43 0.00* 

* No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed O.Sg. 
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Table 179. The ranking of fish species by importance value (1. V.) for 

trawl Station 3, during daylight hours, . December 1977 • For 

each sP.~~f~s, fre~uency of occurrence in pet~ent (freq.) 

mean number cqught per tow (abund.), and mean ~iomass (g) 

:per iIid::f.v~dl-lal caught per tow (biomass) a]!'e also given. 

Species Rank LV. Freq~ Abund. Biomas$. 
~ 

p:~syatis sayi 1.0 1H. ~ 14 0.14 202.14 

Bairdiella chrysura 2.0 103.8 43 1.29 4.08 

Syngnathus scovelli 3.Q 39. :3 29 0.29 0.00"" 

Qpsanus tau 4.0 20.3 14 0.14 1.29 

Gpbiosoma robustum 5.0 19.6 14 0.14 0.00* 

* No biomass statistics can be calculated because in nq ~ingle collection 

did the biomass or the species e~ceed 0.5g. 
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Table 180. The ranking of fish species by importance value (I.V.) for 

trawl Station 4, during daylight hours, December 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank I.V. Freq. Abund. Biomass 

Chilomycterus schoepfi 1.0 181. 7 29 0.29 38.79 

Lagodon rhomboides 2.0 73.3 14 0.29 3.50 

Slngnathus scovelli 3.0 45.0 14 0.14 0.00* 

* No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5g. 
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Table 181. The ranking of fish species by importance vaitie (I.V.) for 

trawl Station 5~ aUting daylight houts, Dec¢mber 1977. For 

each spect~s~ ftequency cif occurrence in pert;!~nt (freq.) 

meah number taught ~er tow (abund.) , and mean biomass (g) 

pet iridiviaUai caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. M)l.md. Biomasl? 

Anchoa mit chilli 1.0 95.0 100 151.43 0.17 

:s'airdiella chrysllra 2.0 57.6 100 65.70 1.81 

Dasyatis sabina. 3.0 46.7 14- 0.29 65.64 

Sphoeroides nephelus 4.0 27.S 14 0.14 36.71 

;Chilomycterus schoepfi 5.:() 20.1 14 0.14 24.86 

Arius felis 6.0 11.0 29 3.57 2.67 

ti1enticirrhus americanus 7.G 10.7 14 0.57 10.18 

Bagre 'marinus 8:~ 9.6 14 0.14 8.71 

Syngnathusscovelli 9.0 7.9 29 0.43 0,.00· 

Achirus linea.tus 10 .• 0 5.3 14 {) .14 2.14 

Syngnathus louisianae 11.0 4.5 14 0.14 0.86 

EloEs saurus 12.0 3.9 14 0.14 0.00* 

* No biomass statistics 'canbe calculated becQ1,lse in no single collection 

did the biomass .ofthe species exceed 0.5g. 
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Table 182. The ranking of fish species by importance value (I.V.) for 

trawl Station 6, during daylight hours, December 1977. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchilli 1.0 108.7 100 825.57 0.13 

Dasyatis sayi 2.0 49.7 14 0.14 94.29 

Arius felis 3.0 39.5 71 1.14 55.80 

Bairdiella chrysura 4.0 18.9 86 33.86 2.85 

Diapterus olisthostomus 5.0 16.5 86 23.43 p.44 

Cynoscion nebulosus 6.0 10.4 14 0.14 16.14 

Eucinostomus gula 7.0 10.3 57 3.71 1.53 

Brevoortia smithi 8.0 8.3 14 0.14 11.86 

Menticirrhus americanus 9.0 7.4 14 0.43 1O~05 

Micropogon undulatus 10.0 6.9 43 0.43 0.00* 

.Anchoa hepsetus 11.0 5.5 29 0.29 1. 79 

Eucinostomus argenteus 12.0 5.0 29 0.43 0.71 

Achirus lineatus 13.0 3.3 14 0.14 2.00 

Cynoscion regalis 14.0 2.7 14 0.29 0.71 

Selene vomer 15.0 2.5 14 0.29 0.43 

Harengula pensacolae 16.0 2.4 14 0.14 0.29 

Micro~obius thalassinus 17.0 2.3 14 0.14 0.00* 

* No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5g. 
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'fable 183. The ranking of fish specieS? by importance value (I. V .) for 

trawl Sta.tj.on 7, quring daylight hours, December 1977. For 

each sp~c1es, freqq~ncy of occurrenCe in percent (freq.) 

mean nUlllher caught pet" tow (abund.), and mean biomass (g) 

per individual ca\,1ght per tow (biomass) are also given. 

Species Rank I. V. -.-.-. Freg. . Abund. Biotna$s, 

Anchoa mitGhilli 1.0 42.6 71 3.29 0.09 

Srhoeroides nephelus 2.0 42.1 14 0.14 14.57 

Syngnathus scovelli 3.0 42.0 57 3.71 0.03 

Leiostomus xanthurus 4.0 31.1 14 0.14 10 .29 

Gobiosoma robustum 5 .• 0 25.3 29 2.43 0.02 

Eucinostomus gula 6.0 23.2 43 0.71 2.80 

Cynoscion nebulosus 7.0 22.2 29 0.43 4.62 

Diapterus olisthostomus 8.0 16.6 29 1.14 0.38 

Hippocampuserectus 9.0 . 14.2 29 0.29 1.93 

Bairdiella chr~sura 10,0 12.0 14 0.14 2.86 

Chasmodes saburrae 11.0 12.0 29 0.57 0.21 

Syngnathus louisianae 12.0 7.6 14 0.14 1.14 

Hippocampus zosterae 13.5 4.6 14 0.14 0.00* . 
Microgobius thalassinus 13.5 4.6 14 0.14 0.00* 

* No biomass statistics can be cal-culated becaus.e in nq single collection 

did the biomass of the species exceed 0.5g. 
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Table 184. The ranking of fish species by importance value (I.V.) for 

trawl Station 1, during daylight hours, February 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. Abund. Biomass 

Menidia peninsulae 1.0 130.6 43 31.14 0.43 

Sphoeroides nephelus 2.0 61.7 14 0.14 60.00 

Chilomycterus schoepfi 3.0 53.5 29 1.86 28.22 

Arius felis 4.0 41. 3 14 0.29 34.43 

Anchoa mitchilli 5.0 12.9 14 0.14 0.00* 

* No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5g. 
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f-'lble 185. The :rankiIlg pf n$h sp,ectes by ~J!lf)(~r~~nF.~ v~J.u!= (LV.) for 

tp:~wl~~~t~qB ~ ~ g:Hr~ng d!ly+ig~t hO~H' febr~HH'y 1978. For 

eacn ~H~F~~~~ ff~qp~ncy q~ occurrence in percept (freq.) 

l!le~n ]l~R~t cat+g1H: per tqw (abulld.?, ~nd mean biomass (g) 

per inqiv~4H41 caq~ht per tow (biomass) a,re also given. 

Species Rank LV. Freq. Abund. Biqmass _._._" 

i\nchoa mitchill:i, 1.0 141. 6 10Q 178.57 0.10 
, ,',. 

Basyatis sabina 
f 

2~q 94.1 14 0.14 116.29 

jairdiella crn:ysura 3.0 22.1 43 2.14 2.94 

Mj:!,nidia peninsulae 4.0 13.6 ~9 1.29 0.56 

Sp\,lOeroide$ nepl1e1u$ 5.0 12.5. 14 0.14 8.14 

Leiostomu8 xanthuru!:i 6.0, 9.6 14 0.29 4.21 

Micropogon undulatu$ 7.0 6.5 14 0.14 0.29 
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Tab'le 186. The ranking of fish species by importance value (I. V.) for 

trawl Station 3, during daylight hours, February 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Anchoa mit chilli 

Bairdiella chrysura 

Arius feUs 

Vomer setapinnis 

Chilomycterus schoepfi 

Leiostomus xanthurus 

Menticirrhus americanus 

Brevoortia smithi 

Gobiosoma robustum 

Syngnathus scovelli 

Pomatomus saltatrix 

Sphoeroides nephelus 

Orthopristis chrysoptera 

Lagodon rhomboides 

Cynoscion nebulosus 

Hippocampus zosterae 

Rank 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

16.0 

LV. 

94.7 

24.6 

24.6 

23.2 

20.3 

19.5 

15.2 

13.7 

12.0 

11.3 

10 • .5 

10.3 

7.7 

5.3 

4.1 

3.0 

Freq. 

100 

86 

14 

14 

29 

43 

43 

14 

43 

43 

14 

14 

14 

14 

14 

14 

Abund. 

55.43 

5.00 

0.14 

0.14 

0.43 

6.00 

0.43 

0.29 

2.71 

2.14 

0.14 

0.14 

0.14 

0.14 

0.29 

0.14 

Biomass 

0.17 

1.93 

36.86 

34.57 

24.19 

5.22 

10.71 

17.93 

0.03 

0.05 

12.86 

12.57 

8.00 

4.00 

1.57 

0.00* 

* No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5g. 
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Table 187. The ra~~+q~ 9f fish ?pe~ie~ by importance value (I.V.) for 

trawl ijf~~ion 4~ ~~ll::t.ng daylight hO~fs, Feb+.4ilry 1978. For 
. .." ," .. ; ' ... ,., ". ,",' , 

SpecieS 

e&ch SJ~~~ll?E:;, .fr~~~~l1;cy of occ~rrel'W~ in pe:t;'cent (freq.) 

me~lP n~8jar (;pugh1; per tow (pbU1:~d.), an~ mean bioma$s (g) 

p~r i-n9iyj.~~~:t c.:l4t?ht per tow (bipmass) ~re also given. 

Rank, I. V. Freq~_ Abund. Biomass 

Anchoa mitchiUi 1.0 IF~9 43 19.00 0.03 'r: 

qhilomycterus SChoepf! 2.0 121.4 14 0.29 38.36 

Micropo~on undulatJ.Js 3.0 20~7 14 0.14 0.00* 

"It No biomass statistiICs cap. be c~t!lplated be~fluse in 11.(:) single collect.ion 

did the biQInqsS of the spe,~ie.!,> e.~?eed 0.5g. 
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Table 188. The ranking of fish species by importance value (I.V.) for 

trawl Station 5, during daylight hours, February 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freg. Abund. Biomass 

Anchoa mitchilli 1.0 124.9 86 115.40 0.16 

Chilomycterus schoepfi 2.0 82.1 71 1.14 35.89 

Sphoeroides nephelus 3.0 47.3 29 0.29 23.36 

Syngnathus scovelli 4.0 23.8 71 1.14 0.04 

Achirus lineatus 5.0 7.2 14 0.14 1.57 

Bairdiel1a chrysura 6.0 5.4 14 0.14 0.43 

Elops saurus 7.5 4.7 14 0.14 0.00* 

Gobiosoma robustum 7.5 4.7 14 0.14 0.00* 

* No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5g. 
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Table 18'9. The rantirig of fish speci~~ by impoHanc~ value (1. V.) for 

trawi gt~tfcirl 6; aurlng dayiight hoot§, Febfcl~ry 1978. For 

each s~~~fes ~ fH~~iiericy bf bcctirh,;rid.~ in pefceD't (fr~q ~) 

mean nillnb~r caughf per tow (abund~)~ arid meari biomas~ (g) 

per individili:l1 caught pet tow (b:i.omas~) ~re alsd giveri~ 

" 

Species Rank I.V. Freq. Abtind.. Biomass 

Chilomycterus schoepfi 1.0 135.2 29 0.29 30.00 

Arichoa mit chilli 2.() 54.8 14 1.14 0.07 

Syngnathu8 scovell! " 3.0 35~5 29 0.29 0.00* 

", 

Micropogoti uridu.latus 4.0 33.7 14 0.57 0.04 

Brevoortia tyranriu8 5.0 23.0 14 O~29 0.00* 

" 

Gobiosoma robustum 6.0 17.8 14 0.14 0.00* 

* No biomass statistics can Be caiculated because in rio single: collection 

did the biomass of the species exceed 0.5g. 
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Table 190. The ranking of fish species by importance value (I.V.) for 

trawl Station 7, during daylight hours, February 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g)1 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq • Abund. Biomass 

• 
Sphoeroides nephelus 1.0 106.4 29 0.29 16.36 

Gobiosoma robustum 2.0 61.0 43 2.43 0.03 

Syngnathus scovelli 3.0 54.3 43 2.00 0.02 

Lucania parva 4.0 45.6 43 1.43 0.06 

Bairdiella chrysura 5.0 22.8 14 0.14 2.43 

Micropogon undulatus 6.0 9.9 14 0.14 0.00* 

* No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5g. 
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Table In. T1l,e ran~tn& Q.~ ftsh s:pecieS by i.t;nportal;1c~ valqe (I. V.) for 

nawl ~.".f\~i,~J\ ~ ~ <hIring d~y~ight hout,:s" April 1978. For 

each ~P~~l~~' f.f~Q,\\eflcy of occu~re:p.ce in percent (freq.) 

~ean ntH,\\p@'f ql,ught per tow (.;tbu:p.d.), ~n,d mean bio,mass (g) 
'. ,.' 'j • 

p.~+ :indivi.q~t\+ caug,h:t per tow (bi0l\lB;ss) ~re also given. 

Species Rank LV. Freq. Abund. Biomass 
~ -'-. 

Apchoa mitchilli 1.0 p~!5 71 1U3.86 0.15 

Gymnura micrurCi ?~O • 79.1 14 0.14 39.57 

La8odon rhomboides 3.0 34.6 71 2.14 5.91 

l3airdiella chrysura 4.0 19.3 29 0.43 5.43 

l1:icropogop undula,tus 5 . .0 13.q 43 0.57 0.04 

~fevoortia tyrann~s p • .o 9..1 29 .0.29 .0 • .07 

0pisthonema oglinum 7.0 6.9 14 .0.14 1.29 

~eiostomus xanthurus 8.0 5.3 14 0.14 .0,43 

1W,.choa nasuta 9.0 4.7 14 0.14 0.14 

Haren~ula pensacolae ~Q,5 4.5 14 0.14 0.00* 

S~ngnathus scovelli 10.5 4.5 14 0.14 .0,.00* 

* No biomass statistics can be calculated because in no !:i}ngle collection 

did the biomass of the spej:es exceed O. 5g. 
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Table 192. The ranking of fish species by importance value (I.V.) for 

trawl Station 2, during daylight hours, April 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Lagodon rhomboides 1.0 75.6 100 7.29 5.25 

Anchoa mitchilli 2.0 63.2 100 6.71 0.16 

Arius felis 3.0 54.8 14 0.29 27.64 

Bairdiella chrys)J!'a 4.0 34.4 71 1.71 3.82 

B~gr,ematinus' 5.0 29.3 14 0.14 13.86 

Leiostomus xanthurns 6.0 17.6 43 1.00 0.71 

Micropogon undulatus 7.0 13.6 43 0.43 0.24 

Achirus lineatus 8.0 11.6 14 0.14 4.00 
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Table 193. The ranking of fish species by importance value (I.V.) for 

trawl Station 3, during daylight hours, April 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank I. V. Freq. Abund. Biomass 

Gobiosoma robustum 1.0 74.8 71 15.00 0.03 

ArchosargusErobatoceEhalus 2.0 51.6 43 0.43 21.14 

Bairdiella chrysura 3.0 37.7 57 3.71 3.85 

Anchoa mitchilli 4.0 29.8 29 5.86 0.26 

Menticirrhus americanus 5.0 28.9 14 0.14 13.86 

Syngnathus scovelli 6.0 24.6 43 3.14 0.03 

Arius felis 7.0 22.3 14 0.14 10.00 

Cynoscion nebulosus 8.0 18.3 14 0.14 7.71 

Leiostomus xanthurus 9.0 6.8 14 0.14 Loo 

Lagodori rhomboides 10.0 5.3 14 0.14 0.14 

A-240 



Table 194. The ranking of fish species by importance value (I.V.) for 

trawl Station 4, during daylight hours, April 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freg. Abund. Biomass 

Leiostomus xanthurns 1.0 127.2 14 0.43 0.48 

Slngnathus scovelli 2.0 111.7 57 1.43 0.01 

Gobiosoma robustum 3.0 42.7 29 0.43 0.00* 
\ 

Hippocampus ~~rectus 4.0 18.4 14 0.14 0.00* 

* No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5g. 
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Table 195. The ranking of fish species by importance value (I.V.) for 

trawl Station 5, during daylight hours, April 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual ca~ght per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Bairdiella chrysura 1.0. 120..1 10.0. 69.43 2.37 

Arius felis 2.0. 50..9 57 6.43 16.13 

Sphoeroides .nephelus 3.0. 33.0. 14 0..14 19.29 

Anchoa mit chilli 4.0. 30..3 57 8.43 0..25 

Cynoscion regalis 5.0. 27.9 14 0..14 15.71 

Micropogon undulatus 6.0. 23.1 14 0..14 12.43 

0Esanus tau 7.0. 9.5 14 0. .14 3.0.0. 

Syngnathus scovelli 8.0. 5.2 14 0..14 0..0.0.* 

* No biomass s~atistics can be calculated because in no single collection 

did the biomass of the species exceed D.5g. 
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Table 196. The ranking of fish species by importance value (I.V.) for 

trawl Station 6, during daylight hours. April 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchilli 1.0 122.8 100 334.86 0.13' 

Bagre marinus 2.0 72.0 14 0.14 58.57 

Bairdiella chrysura 3.0 24.1 71 4.00 4.37 

Brevoortia tyrannus 4.0 22.3 86 2.43 0.13 

Lagodon rhomboides 5.0 13.2 29 0.29 5.14 

Cynoscion regalis 6.0 12.6 14 0.14 7.71 

Gobionellus hastatus 7.0 12.0 14 0.29 7.14 

Micropogon undulatus 8.0 7.5 29 0.43 0.19 

Anchoa hepsetus 9.0 5.6 14 0.14 1.71 

Syngnathus louisianae 10.0 4.3 14 0.14 0.57 

Leiostomus xanthurus 11.0 3.6 14 0.14 0.00* 

* No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed O.Sg. 
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Table 197. The ranking of fish species by importance value (I.V.) for 

trawl Station 7, during daylight hours, April 1978. For 

each species, frequency of occurrence in percent (freq.) 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. Abund. Biomass 

Anchoa mit chilli 1.0 108.9 71 10.29 0.15 

Arius felis 2.0 63.5 29 0.29 19.00 

Sphoeroides nephelus 3.0 44.6 14 0.14 14.43 

Bairdiella chrl:sura 4.0 37.5 43 1.14 4.25 

Sl:ngnathus scovelli 5.0 15.1 29 0.43 0.00* 

Gobiosoma robustum 6.0 14.2 29 10.29 0.07 

Lucania parva 7.0 8.3 14 0,29 0.07 

Achirus lineatus 8.0 8.1 14 0.14 0.43 

* No biomass statistics can be calculated because in no single eollection 

did the biomass of the species exceed 0.5g. 
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Table 198~he ranking of fish species by importance value (I.V.) for 

trawl Station 1, during daylight hours, Jun~, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.) , and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank I.V. Freq. Abund. Biomass 

Anchoa mitchilli 1.0 116.6 100 517.71 0.07 

Arius fe1is 2.0 61.41 14 0.14 93.00 

Bagre marinus 3.0 32.62 14 0.14 47.43 

Lagodon rhomboides 4.0 17.21 71 1.86 5.86 

Para1ichthys a1bigutta 5.0 11.95 43 0.43 6.29 

Leiostomus xanthurus 6.0 9.22 43 1.00 1.80 

Opisthonema ogYinum 7.0 8.21 43 1.14 0.16 

Gobiosoma robustum 8.0 8.21 43 1.57 0.03 

Orthopristis chrysoptera 9.0 6.14 29 0.71 1.17 

Micropogon undu1atus 10.0 5.80 29 0.71 0.63 

Syngnathus scove1li 11.0 5.49 29 1.14 0.02 

Cynoscion rega1is 12.0 3.02 14 0.14 0.57 

Bairdie1la chrysura 13 .0 2.93 14 0.14 O~43 

Archosargus probatocepha1us 14.5 2.84 14 0.14 0.29 

Anchoa hepsetus 14.5 2.84 14 0.14 0.29 

Harengula pensaco1ae 16.5 2.75 14 0.14 0.14 

Caranx hippos 16.5 2.75 14 0.14 0.14 
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Table 199. The ranking of fish species by importance value (I.V.) for 

trawl Station 2, during daylight hours, June, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow ·(abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchil1i 1.0 111.1 100 218.00 0.06 

Leiostomus xanthurus 2.0 41. 78 100 29.14 1.54 

Para1ichthys a1bigutta 3.0 39.96 14 0.14 9.29 

Cynoscion nebu10sus 4.0 34.91 14 0.14 '8.00 

Bairdie11a chrysura 5.0 23.27 29 0.29 4.14 

Anchoa hepsetu~. 6.0 23.00 86 2.29 0.36 

Lagodon rhomboides 7.0 19.65 57 1.14 1.38 

Caranx latus 8.0 6.31 14 0.14 0.71 
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Table 200. The ranking of fish species by importance value (I.V.) for 

trawl Station 3, during daylight hours, June, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow .(abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freg. Abund. Biomass 

Anchoa mitchi11i 1.0 110.4 100 296.71 0.15 

Bagre marinus 2.0 47.86 14 0.29 14.29 

Bairdiel1a chrysura 3.0 46.62 71 46.14 5.03 

Lagodon rhomboides 4.0 45.14 29 0.43 12.24 

Gobiosoma robustum 5.0 18.69 71 2.57 0.03 

Anchoa hepsetus 6.0 15.98 57 1.57 0.40 

Opsanus tau 7.0 7.22 29 0.29 0.00* 

Chasmodes saburrae 8.0 4.05 14 0.14 0.14 

Syngnathus scovelli 9.0 4.01 14 1.14 0.04 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 

A-247 



Table 201. The ranking of fish species by importance value (r.v.) for 

trawl Station 4, during daylight hours, June, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow .(abund.), arid mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchilli 1.0 103.00 86 156.86 0.17 

Menticirrhus americanus 2.0 37.18 14 0.14 7.86 

Gobiosoma robustum 3.0 35.77 100 22.14 0.02 

Leiostomus xanthurus 4.0 32.28 29 0.57 5.86 

Bairdiella chrysura 5.0 20.30 29 6.14 2.38 

Syngnathus scovelli 6.0 19.68 71 4.43 0.03 

Orthopristis chrysoptera 7.0 18.59 14 0.29 3.50 

Micropogon undu1atus 8.0 16.99 14 0.14 3.14 

Anchoa hepsetus 9.0 12.65 43 1.29 0.38 

Microgobius gu10sus 10.0 3.52 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 202.The ranking of fish species by importance value (I.V.) for 

trawl Station 5, during daylight hours, June, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow ·(abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

E.£.ecies Rank LV. Freq. Abund. Biomass -
Anchoa mitchi11i 1.0 115.7 71 44.29 0.05 

Arius felis 2.0 80.95 29 0.43 6.29 

Syngnathus scovelli 3.0 37.38 71 3.00 0.04 

Syn&nathus louisianae 4.0 23.43 14 0.14 1.57 

Bairdiella chrysura 5.0 21.97 14 0.86 1.31 

Gobiosoma robustum 6.0 20.53 29 4.00 0.04 
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Table 203.The ranking of fish species by importance value (I.V.) for 

trawl Station 6, during daylight hours, June, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow ,(abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank I.V. Freq. Abund. Biomass 

Anchoa mitchi11i 1.0 119.9 86 361.29 0.12 

Cynoscion regalis 2.0 46.37 29 0.29 10.36 

Bairdie11a chrysura 3.0 29.01 43 0.43 4.81 

Lagodon rhomboides 4.0 27.96 43 0.86 4.50 

Eucinostomus gu1a 5.0 18.73 14 0.14 4.00 

Gobiosoma robustum 6.0 14.48 57 0.71 0.00* 

Leiostomus xanthurus 7.0 11.17 14 0.14 2.00 

Micropogon undu1atus 8.0 5.53 14 2.86 0.31 

Anchoa cubana 9.0 4.19 14 0.29 0.14 

Microgobius gulosus 10.0 4.15 14 0.14 0.14 

Menidia pen insulae 11.0 4.00 14 0.57 0.07 

Lucania parva 12.0 3.69 14 0.43 0.00* 

Opisthonema oglinum 13 .0 3.65 14 0.29 0.00* 

Brevoortia smithi 14.5 3.61 14 0.14 0.00* 

S:tngnathus scovel1i 14.5 3.61 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 204. The ranking of fish species by importance value (I.V.) for 

trawl Station 7, during daylight hours, June, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow .(abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank I.V. Freq. Ahund. Biomass 

Anchoa mitchilli l.0 83.17 86 25.43 0.14 

Arius fe1is 2.0 57.59 14 0.14 11.43 

Leiostomus xanthurus 3.0 43.36 43 1.86 6.05 

Opisthonema oglinum 4.0 33.34 57 7.86 0.10 

Bairdiella chrysura 5.0 14.23 14 0.29 2.14 

Gobiosoma robustum 6.0 13.95 43 1.43 0.03 

Anchoa cubana 7.0 13.64 43 1.00 0.18 

Syngnathus scove1li 8.0 12.43 43 0.86 0.00* 

Lucania parva 9.0 11.18 29 1.71 0.02 

Chasmodes saburrae 10.0 8.61 29 0.43 0.14 

Clnoscion regalis 11.0 8.50 14 0.14 1.00 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 20S.The ranking of fish species by importance value (I.V.) for 

trawl Station 1, during daylight hours, August, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freg. Abund. Biomass 

Anchoa mitchil1i 1.0 113.30 86 516.57 0.11 

Dasyatis sabina 2.0 50.78 14 0.14 65.29 

Arius fe1is 3.0 26.17 29 0.29 28.43 

Lagodon rhomboides 4.0 22.32 100 3.86 4.93 

Leiostomus xanthurus 5.0 13.36 57 1.14 3.91 

Anchoa hepsetus 6.0 10.67 57 2.00 b.05 

Orthopristis chrysoptera 7.0 10.30 43 0.43 3.43 

Para1ichth;y:s a1bigutta 8.0 10.18 14 0.14 10.29 

Micropogon undu1atus 9.0 8.40 29 0.57 4.29 

Bairdie11a chr;y:sura 10.0 8.38 29 1.43 4.04 

Bagre marinus 11.0 5.86 14 0.14 4.43 

Gobiosoma robustum 12.0 5.24 29 0.57 0.00* 

Citharichth;y:s spi10pterus 13.0 4.75 14 0.43 2.86 

Eucinostomus gu1a 14.0 3.96 14 0.14 1.86 

Achirus lineatus 15.0 3.75 14 0.14 1.57 

Syngnathus scove1li 16.0 2.59 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 206. The ranking of fish species by importance value (LV.) for 

trawl Station 2, during daylight hours, August, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tmV' (biomass) are also given. 

Species Rank LV. Freg. Abund. Biomass 

Leiostomus xanthurus 1.0 90.57 100 14.14 2.73 

Lagodon rhomboides 2.0 50.39 100 3.14 3.31 

Bagre marinus 3.0 44.80 57 2.29 4.76 

Anchoa mitchi11i 4.0 30.22 57 4.29 0.20 

Bairdie1la chrysura 5.0 29.11 29 0.29 4.43 

Anchoa hepsetus 6.0 20.53 57 0.86 0.95 

Opisthonema oglinum 7.0 19.29 29 0.29 2.43 

Eucinostomus gula 8.0 15.08 29 0.29 1.57 
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Table 207. The ranking of fish species by importance value (I. V.) for 

trawl Station 3, during daylight hours, August, 1978. For 

each specie~, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Fre.q. Abund. Biomass 

Anchoa mitchil1i 1.0 120.90 100 1220.10 0.10 

Leiostomus xanthurus 2.0 36.47 71 1.14 10.48 

Lagodon rhomboides 3.0 33.61 43 0.86 12.07 

Arius fe1is 4.0 27.92 14 0.14 12.29 

Bairdiella chrysura 5.0 22.22 57 1.29 4.94 

Micropogon undu1atus 6.0 14.04 14 0.14 5.43 

Gobiosoma robustum 7.0 12.34 57 1.86 0.03 

Achirus 1ineatus 8.0 7.38 14 0.14 2.14 

Opsanus tau 9.0 6.77 29 0.43 0.33 

Diapterus olisthostomus 10.0 6.37 29 0.29 0.14 

Hippocampus erectus 11.0 5.65 14 0.14 1.29 

Menticirrhus americanus 12.0 3.33 14 0.14 0.14 

Syngnathus scovelli 13.0 3.04 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 20B.The ranking of fish species by importance value (I.V.) for 

trawl Station 4, during daylight hours, August, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchi11i 1.0 137.40 100 130.14 0.10 

Leiostomus xanthurus 2.0 64.31 29 0.29 9.43 

Bairdiella chrysura 3.0 41.53 43 0.86 4.31 

Arius fe1is 4.0 29.63 29 0.43 3.24 

Anchoa cubana 5.50 7.27 14 0.14 0.29 

Menticirrhus americanus 5.50 7.27 14 0.14 0.29 

Menidia peninsu1ae 7.0 6.90 14 0.71 0.14 

Microgobius tha1assinus 8.0 5.66 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 209. The ranking of fish species by importanc.e value (I. V .) for 

trawl Station 5~ during daylight hours, August, 1978. For 

each species, frequency of oc~urrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchi11i 1.0 119.80 100 2385.00 0.03 

Bagre marinus 2.0 83.05 29 0.43 123.62 

Bairdiella chrysura 3.0 22.57 100 13.14 2.30 

Cynoscion rega1is 4.0 14.65 57 2.00 4.49 

Leiostomus xanthurus 5.0 13.38 29 0.29 12.00 

Arius fe1is 6.0 12.70 43 0.43 6.19 

Anchoa hepsetus 7.0 12.41 57 0.57 1.00 

Menticirrhus americanus 8.0 11. 78 29 0.29 9.43 

Diapterus o1isthostomus 9.0 6.40 29 1.29 0.75 

01igoE1ites saurus 10.0 3.21 14 0.14 0.43 
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Table 210. The ranking of fish species by importance value (I.V.) for 

trawl Station 6, during daylight hours, August, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund .• ), and mean biomass (g) 

p~r individual caught per tow (biomass) are also given. 

Species Rank LV. Freg. Abund. Bi.E..~ 

Anchoa mitchilli 1.0 119.40 100 744.43 0.05 

Arius felis 2.0 48.18 43 0.71 23.06 

Cynoscion regalis 3.0 24.37 14 0.14 12.57 

Diapterus 01isthostomus 4.0 18.75 86 3.29 0.39 

Eucinostomus gu1a 5.0 17.17 71 1.14 1.36 

Lagodon rhomboides 6.0 15.60 29 0.86 5.64 

Bairdie1la chrysura 7.0 14.80 29 0.29 5.21 

Anchoa hepsetus 8.0 11.25 43 0.71 1.37 

Bagre marinus 9.0 10.26 14 0.14 4.29 

Harengula pensac01ae 10.0 8.98 29 2.29 1.64 

Gobionellus hastatus 11.0 8.31 14 0.14 3.14 

Gobiosomarobustum 12.0 2.98 14 0.29 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 

A-257 



Table 211.The ranking of fish species by importance value (I.V.) for 

trawl Station 7, during daylight hours, August, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tmv (biomass) are also given. 

Species Rank LV. Freq. Abund .. Biomass 

Anchoa mitchilli 1.0 119.90 86 142.43 0.06 

Arius felis 2.0 54.28 71 1.29 11.24 

Leiostomus xanthurus 3.0 45.30 43 1.71 10.92 

Chilomycterus schoepfi 4.0 30.37 14 0.14 9.00 

Bairdiella chrysura 5.0 24.54 43 3.86 3.26 

Syngnathus scovelli 6.0 12.79 43 ·0.43 0.00* 

Chasmodes saburt.ae 8.0 4.26 14 0.14 0.00* 

Gobiosoma robustum 8.0 4.26 14 0.14 0'.00* 

Lucania parva 8.0 4.26 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 212.The ranking of fish species by importance value (I.V.) for 

trawl Station 1 during daylight hours, October, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mitchilli 1.00 80.53 100 95.14 0.10 

Bairdie11a chrysura 2.00 38.33 86 32.71 3.42 

Bagre marinus 3.00 37.75 43 0.43 36.95 

Arius felis 4.00 28.34 14 0.14 31.14 

Gobiosoma robustum 5.00 19.91 86 10.00 0.01 

Sphoeroides nephe1us 6.00 18.89 14 0.14 19.86 

Lagodon rhomboides 7.00 18.81 86 2.43 4.90 

Leiostomus xanthurus 8.00 18.59 71 2.43 7.24 

Cynoscion nebu10sus 9.00 12.82 57 0.57 4.46 

Micropogon undu1atus 10.00 8.55 29 0.29 4.79 

Orthopristis chrysoptera 11.00 6.22 14 0.14 4.71 

Diapterus olisthostomus 12.00 3.47 14 0.14 1.43 

Syngnathus scove11i l3.00 2.88 14 1.00 0.02 

Cynoscion rega1is 14.00 2.63 14 0.14 0.43 

Micropobius thalassinus 15.00 2.27 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 213.The ranking of fish species by importance value (I.V.) for 

trawl Station 2 during daylight hours, October, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Echeneis naucrates 1.00 95.02 14 0.14 106.57 

Anchoa mitchilli 2.00 89.95 86 24.71 0.09 

Lagodon rhomboides 3.00 47.00 100 6.14 4.08 

Leiostomus xanthurus 4.00 37.14 86 4.14 3.37 

Bairdiella chrysura 5.00 26.65 71 1.71 3.27 

Micropogon undulatus 6.00 4.23 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 214. The ranking of fish species by importance value (I.V.) for 

trawl Station 3 during daylight hours, October, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. Abund. Biomass 

Anchoa mitchilli 1.00 98.59 100 49.43 0.18 

Bairdiel1a chrysura 2.00 47.84 86 11. 71 3.04 

Lagodon rhomboides 3.00 35.57 14 0.14 8.86 

Bagre marinus 4.00 29.26 29 0.43 6.14 

Cynoscion rega1is 5.00 19.97 14 0.14 4.57 

Cynoscion nebu10sus 6.00 19.90 29 0.43 3.57 

Micropogori undu1atus 7.00 14.17 57 0.86 0.10 

Gobiosoma robustum 8.00 10.03 43 0.43 0.00* 

Chasmodes saburrae 9.00 8.12 29 0.43 0.33 

Lutsanus griseus 10.00 4.86 14 0.29 0.36 

Opsanus tau 11.00 4.38 14 0.14 0.29 

Syngnathus scove11i 12.00 3.96 14 0.43 0.05 

Anchoa hepsetus 13.00 3.34 14 0.14 0.00* 

*No biomass. statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 215. The ranking of fish species by importance value (I.V.) for 

trawl Station 4 during daylight hours, October, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), a.nd mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. Aburid. Biomass 

Anchoa mi tchi11i 1.00 112.87 86 64.57 0.07 

Chi10mycterus schoepfi 2.00 65.70 14 0.14 35.86 

LEdostomus xanthurus 3.00 33.27 14 0.14 16.71 

Bairdie11a chrysura 4.00 30.29 43 6.71 4.28 

Gobiosoma robustum 5.00 24.67 57 4.29 0.02 

Syngnathus scovel1i 6.00 14.84 43 0.43 0.00* 

Chasmodes saburrae 7.00 10.74 29 0.29 0.50 

Anchoa hepsetus 8.00 7.61 14 0.14 1.57 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 216.The ranking of fish species by importance value (I.V.) for 

trawl Station 5 during daylight hours, October, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. Abund. Biomass 

Anchoa mitchilli 1.00 93.23 86 55.71 0.16 

Bairdiella chrysura 2.00 81.45 100 34.43 2.52 

Arius felis 3.00 73.78 43 0.43 21.43 

Symphurus p1agiusa 4.00 26.51 14 0.14 7.86 

Menticirrhus americanus 5.00 25.03 29 0.29 5.29 
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Table 217.The ranking of fish species by importance value (I.V.) for 

trawl Station 6 during daylight hours, October, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species 

Anchoa mi tchilli 

Lagodon rhomboides 

Cynoscion regalis 

Bairdiella chrysura 

Eucinostomus gula 

Diapterus ol·isthostomus 

Menticirrhus americanus 

Rank 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

1. V. 

143.86 

68.73 

41.57 

19.33 

12.41 

7.81 

6.28 

Freq. 

100 

29 

43 

14 

14 

14 

14 

Abund. 

445.14 

0.86 

0.43 

0.29 

0.14 

0.14 

0.14 

Biomass 

0.10 

10.45 

4.24 

2.43 

1.14 

0.29 

0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 218.The ranking of fish species by importance value (I.V.) for 

trawl Station 7 during daylight hours, Oct9ber, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freg. Abund. Biomass 

Anchoa mitchilli 1.00 138.70 100 51.43 0.08 

Lagodon rhomboides. 2.00 70.51 14 0.14 10.29 

Bairdiel1a chrysura 3.00 30.37 43 0.43 1.90 

01igop1ites saurus 4.00 27.60 14 0.14 3.43 

Gobiosoma robustum 5.00 12.57 29 0.43 0.00* 

Menticirrhus americanus 6.00 7.94 14 0.14 0.29 

Lucania parva 7.50 6.15 14 0.14 0.00* 

Syngnathus scove11i 7.50 6.15 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 219.The ranking of fish species by importance value (I.V.) for 

trawl Station 1 during daylight hours, December, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), ahd mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Lagodon rhomboides 1.00 34.55 100 8.00 4.09 

Gobiosoma robustum 2.00 32.99 43 11.43 0.01 

Anchoa mi tchilli 3.00 29.68 86 7.57 0.23 

Chi10mycterus schoepfi 4.00 28.44 29 0.43 47.~9 

Opsanus tau 5.00 25.26 29 o .if3 40.90 

Dasyatis sabina 6.00 23.86 43 0.43 34.24 

Arius felis 7.00 19.85 29 0.43 30.05 

Leiostomus xanthurus 8.00 16.32 57 2.71 4.35 -

Bairdie11a chrysura 9.00 15.19 43 3.29 3.20 

Syngnathos scove11i 10.00 12.81 57 2.14 0.03 

Orthopristis chrysoptera ll.OO 10.34 43 1.00 4.39 

Archosargus probatcepha1us 12.00 9.38 29 1.43 4.27 

Para1ichthys a1bigutta 13.00 8.19 29 0.29 7.36 

Synodus foe tens 14.00 7.18 14 0.14 9.86 

Diapterus olisthostomus 15.00 5.72 29 0.57 1.04 

Cynoscion nebulosus 16.00 5.71 14 0.86 3.50 

Micropogon undulatus 17 .00 4.91 29 0.43 0.10 

Menticirrhus americanus 18.00 4.33 14 0.14 4.14 

Eucinostomus gu1a 19.00 2.98 14 0.14 1.43 

Syngnathus louisianae 20.00 2.33 14 0.14 0.14 
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Table 220.The ranking of fish species by importance value (I.V.) for 

trawl Station 2 during daylight ?OUrS, December, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank I. V. Freq. Abund. Biotnass 

Anchoa mitchilli 1.00 106.23 86 21.57 0.18 

Brevoortia smithi 2.00 52.32 14 0.14 34.86 

Sphoeroides nephelus 3.00 42.99 14 0.14 28.00 

Bairdiella chrysura 4.00 42.66 86 3.71 2.07 

Leiostomus xanthurus 5.00 14.81 29 0.29 3.71 

Micropogon undulatus 6.00 11.02 29 0.29 0.93 

Lagodon rhomboides 7.00 10.27 14 0.29 3.57 

Syngnathus scove11i 8.00 9.75 29 0.29 0.00* 

Cobiosoma robustum 9.00 5.07 14 0.14 0.14 

Syngnathus louisianae 10.00 4.88 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection. 

did the biomass of the species exceed 0.5 g. 
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Table 221.The ranking of fish species by importance value (r.v.) for 

trawl Station 3 during daylight hours, December, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are aiso given. 

Species 

Ahchoa mitchi1li 

Chilomycterus schoepfi 

Micropogon uncluiatus 

Cyrioscion nebu10sus 

Leiostomus xarithurus 

Lagodon rhomboides 

Syngnathus louisianae 

Diapterus olisthostomus 

Hippocampus erectus 

Gobiosoma robustum 

Rank 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

I. V. 

132.82 

78.75 

16.58 

15.77 

14.98 

14.11 

10.41 

6.03 

5.43 

5.13 

Freg. 

100 

14 

43 

29 

14 

14 

29 

14 

14 

14 

Abund. 

109.00 

0.14 

1.14 

0.43 

0.29 

0.14 

0.29 

0.14 

0.14 

0.14 

Biomass 

0.18 

35.14 

0.27 

2.57 

4.64 

4.29 

0.07 

0.43 

0.14 

0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 222.The ranking of fish species by importance value (I.V.) for 

trawl Station 4 during daylight hours, December, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Chilomycterus schoepfi 1.00 95.10 71 2.29 31.18 

Anchoa mitchi11i 2.00 80.05 100 23.14 0.20 

Menticirrhus americanus 3.00 25.62 86 2.86 1.56 

Bairdiella chrysura 4.00 23.68 86 1.29 2.51 

Cobiosoma robustum 5.00 17.94 71 2.29 0.03 

Syngnathus scovel1i 6.00 16.43 71 1.71 0.05 

Micropogon undu1atus 7.00 15.70 57 2.14 0.22 

Harengula pensacolae 8.00 7.53 14 0.29 1. 79 

Cynoscion nebulosus 9.00 7.32 14 0.14 1.86 

Hippocampus erectus 10.00 4.84 14 0.14 0.86 

Syngnathus louisianae 11.00 3.07 14 0.14 0.14 

Hippocampus zosterae 12.00 2.72 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 223.The ranking of fish species by importance value (I.V.) for 

trawl Station 5 during daylight hours, December, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species 

Anchoa mitthill i 

Dasyatis sayi 

Bairdiella chrysura 

Dasyatis sabina 

Menticirrhus americanus 

Sphoeroides nephe1us 

Gobiosoma robustum 

Monocanthus hispidus 

Harengula pensaco~ae 

Artus felis 

Ch1oroscombrus chrysurus 

Syngnathus louisianae 

Syngnathus scove11i 

E10ps saurus 

Rank 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

11.00 

12.00 

13.00 

14.00 

1. V. 

108.59 

55.77 

30.29 

26.25 

21.43 

15.26 

11.90 

10.00 

4.38 

3.57 

3.41 

3.16 

2.98 

2.92 

Freq. 

100 

14 

100 

29 

86 

14 

57 

14 

14 

14 

14 

14 

14 

14 

Abund. 

214.29 

0.14 

21.57 

0.29 

3.14 

0.14 

1.14 

0.14 

0.43 

0.14 

0.14 

0.14 

0.29 

0.14 

Biomass 

0.16 

91. 71 

2.56 

35.43 

5.18 

21.43 

0.00* 

12.29 

2.33 

1.14 

0.86 

0.43 

0.00* 

0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 224. ''be ranking of fish species by importance value (LV.) for 

trawl Station 6 during daylight hours, December, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. v. Freq. Abund. Biomass 

Anchoa mitchilli 1.00 136.40 100 512.14 0.14 

Dasyatis sayi 2.00 88.27 14 0.14 216.71 

Sphoeroides nephelus 3.00 14.53 14 0.14 24.14 

Harengu1a pensacolae 4.00 11.25 29 0.57 1.61 

Dasyatis sabina 5.00 10.98 14 0.14 14.86 

Micropogon undulatus 6.00 10.64 29 0.29 0.14 

Eucinostomus gula 7.00 6.55 14 0.43 3.14 

Diapterus olisthostomus 8.00 5.40 14 0.14 0.29 

Opsanus tau 9.00 5.35 14 0.14 0.14 

Syngnathus scovelli 10.50 5.32 14 0.29 0.00* 

Gobiosoma robustum 10.50 5.32 14 0.29 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 225. The ranking of fish species by importance value (LV.) for 

trawl Station 7 during daylight hours, December, 1978. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Chilomycterus schoepfi 1.00 71.93 57 1.00 28.80 

SEhoeroides neEhelus 2.00 58.44 14 0.29 32.86 

Lucania parva 3.00 48.06 43 4.86 0.03 

Eucinostomus argenteus 4.00 46.95 29 5.29 0.66 

Syngnathus scovelli 5.00 29.78 57 1.43 0.04 

Gobiosoma robustum 6.00 12.91 29 0.43 0.00* 

Eucinostomus gu1a 7.00 10.66 14 0.71 0.51 

DiaEterus olisthostomus 8.00 9.11 14 0.43 0.76 

Bairdie11a chr~sura 9.00 6.19 14 0.14 0.14 

Anchoa mitchi11i 10.00 5.97 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 

A-272 



Table 226. The ranking of fish species by ~ortance value (I.V.) for 

trawl Station 1 during daylight hours, February, 1979. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. ·Abund. Biomass 

Anchoa mitchi11i 1.00 86.44 43 2.71 0.17 

Chi1om~cterus schoeEfi 2.00 75.28 29 0.29 23.64 

Sphoeroides nephelus 3.00 64.12 14 0.14 25.00 

Gobiosoma robustum 4.00 36.17 14 1.29 0.03 

Syngnathus scove1li 5.00 22.37 14 0.57 0.07 

Eucinostomus gu1a 6.00 15.61 14 0.14 0.86 
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Table 227. The ranking of fish species by importance value (LV.) for 

trawl Station 2 during daylight hours, FebruarY,1979. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Dasyatis sabina 1.00 66.49 14 0.14 77 .86 

Bairdiel1a chrysura 2.00 63.72 29 4.14 1.66 

Anchoa mitchi11i 3.00 58.99 57 2.71 0.17 

Sphoeroides nephe1us 4.00 34.00 ,29 0.29 23.14 

Chilom:lcterus schoepfi 5.00 28.31 14 0.14 26.71 

Leiostomus xanthurus 6.00 19.76 29 0.29 4.07 

Syn~nathus scove11i 7.00 11. 79 14 0.43 0.05 

Achirus 1ineatus 8.00 8.57 14 0.14 0.29 

Syngnathus louisianae 9.00 8.36 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 228. The ranking of fish species by importance value (r.v.) for 

trawl Station 3 during daylight hours, February, 1979. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. Abund. Biomass 

Anchoa mit chilli 1.00 61.00 100 56.43 0.23 

Bairdiel1a chrysura 2.00 40.26 71 32.43 2.45 

Gobiosoma robustum 3.00 35.09 71 29.43 0.04 

Dasyatis sabina 4.00 34.78 14 0.14 27.00 

Sphoeroides nephe1us 5.00 27.97 14 0.14 21.29 

Chi10mycterus schoepfi 6.00 26.07 29 0.29 17.50 

Syngnathus scove1li 7.00 18.56 71 7.86 0.04 

Brevoortia smithi 8.00 15.79 29 0.71 8.60 

Cynoscion nebulosus 9.00 11.85 43 0.57 3.29 

Micropogon undu1atus 10.00 9.12 43 1.57 0.35 

Leiostomus xanthurus 11.00 5.27 14 0.29 2.14 

Chasmodes saburrae 12.00 3.46 14 0.14 0.71 

Arius felis 13.00 2.95 14 0.14 0.29 

Hippocampus zosterae 15.00 2.61 14 0.14 0.00* 

Microgobius tha1assinus 15.00 2.61 14 0.14 0.00* 

Syngnathus louisianae 15.00 2.61 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 229. The ranking of fish species by importance value (LV.) for 

trawl Station 4 during daylight hours, February, 1979. For 

each species, frequency of occurrence in percent (freq.). 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species 

Anchoa mitchilli 

Chiloroycterus schoepfi 

Sphoeroides nephelus 

Gobiosomarobustum . 

Bairdiella chrysura 

Syngnathus scovelli 

Hippocampus erectus 

'Achirus lineatus 

Lucania parva 

Hippocampus zosterae 

Rank 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.50 

9.50 

1. V. 

117.79 

59.30 

55.75 

17.56 

14.72 

13.56 

8.28 

6.43 

3.30 

3.30 

Freq. 

100 

71 

29 

71 

43 

57 

29 

14 

14 

14 

Abund. 

181.14 

3.71 

0.43 

2.57 

1.14 

1.14 

0.29 

0.14 

0.14 

0.14 

Biomass 

0.19 

26.32 

31.33 

0.06 

2.84 

0.04 

1.07 

2.00 

0.00* 

0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 230.The ranking of fish species by importance value (I.V.) for 

trawl Station 5 during daylight hours, February, 1979. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Anchoa mit chilli 1.00 103.37 71 151.14 0.16 

Chi10mycterus schoepfi 2.00 51.11 29 0.43 30.43 

Sphoeroides nephe1us 3.00 39.58 14 0.14 24.86 

Gobiosoma robustum 4.00 25.90 86 11.29 0.04 

Syngnathus scove11i 5.00 24.00 86 8.00 0.03 

Menticirrhus americanus 6.00 15.29 29 1.14 5.61 

Micropogon undulatus 7.00 9.99 43 0.43 0.05 

Bairdiella chE;Ysura 8.00 6.73 14 0.29 2.29 

Harengu1a pensaco1ae 9.00 6.20 14 0.29 1.93 

Cynoscion nebu10sus 10.00 5.60 14 0.14 1.57 

Syngnathus 10uisianae 11.00 4.98 14 0.14 1.14 

Diapterus olisthostomus 12.00 3.93 14 0.14 0.43 

Hippocampus erectus 13.00 3.31 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 231.The ranking of fish species by importance value (I.V.) for 

trawl Station 6 during daylight hours, February, 1979. For 

each species, frequ¢ncy of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank 1. V. Freq. Abund. Biomass 

Anchoa mitchi11i 1.00 116.06 57 401.43 0.14 

Sphoeroides nephe1us 2.00 59.35 29 0.43 28.14 

Chi10mycterus schoepfi 3.00 49.89 29 0.57 22.86 

Eucinostomus sula 4.00 14.55 43 0.71 0.74 

Gobiosoma robustum 5.00 9.29 29 2.14 0.04 

Gobione11us hastatus 6.00 7.21 14 0.14 1.57 

Eucinostomus arsenteus 7.00 5.99 14 0.43 0.86 

Chasmodes saburrae 8.00 5.41 14 0.14 0.57 

Harengu1a pensaco1ae 9.00 5.15 14 0.14 0.43 

Bairdiel1a chrysura 10.00 4.90 14 0.14 0.29 

Lucania parva 11.00 4.55 14 0.57 0.04 

Syngnathus scove11i 12.00 4.49 14 0.57 0.00* 

Lasodon rhomboides 14.00 4.38 14 0.14 0.00* 

Leiostomus xanthurus 14.00 4.38 14 0.14 0.00* 

Micropogon undu1atus 14.00 4.38 14 0.14 0.00* 

*No biomass statistics can be calculated because in no single collection 

did the biomass of the species exceed 0.5 g. 
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Table 232.The ranking of fish species by importance value (I.V.) for 

trawl Station 7 during daylight hours, February, 1979. For 

each species, frequency of occurrence in percent (freq.), 

mean number caught per tow (abund.), and mean biomass (g) 

per individual caught per tow (biomass) are also given. 

Species Rank LV. Freq. Abund. Biomass 

Prionotus tribu1us 1.00 85.40 14 0.14 209.86 

Anchoa mitchi1li 2.00 49.27 29 5.29 0.05 

Chilomycterus schoepfi 3.00 47.11 57 2.00 27.85 

Lucania parva 4.00 29.28 14 3.29 0.04 

Gobiosoma robustum 5.00 28.02 43 1.57 0.04 

Syngnathus scovelli 6.00 23.89 43 1.00 0.02 

Sphoeroides nephelus 7.00 23.69 29 0.29 28.00 

Gobiesox strumosus 8.00 6.69 14 0.14 0.29 

Syngnathus 10uisianae 9.00 6.64 14 0.14 0.14 
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Table 233.Sumrnary of the top five ranking fish species in importance value for all sample dates, Station 1 (day samples only). 

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb. 
1976 1976 1977 1977 1977 1971 1977 1977 1978 1978 1978 1978 1978 1978 1979 

Lagodon rhomboides 1 1 4 5 3 3 4 4 1 

Arius felis 2 3 ---- 4 2 3 4 

Chilomycterus schoepfi 3 2 3 3 4 2 

Anchoa mitchilli 4 3 1 5 1 1 1 5 1 1 1 1 3 1 

Bairdiella chrysura 5 2 4 1 4 2 

S}~gnathus scovelli 4 5 5 
Gob1.osomll robus.tu!!l 5 .- 5 2 4 

D3syatis say! 2 1 2 2 2 

Sphocroides ncphelus 4 2 3 

Syngnathus louisianae 4 

Nicropogon undulatus 5 
Leiostomus xanthurus 3 2 5 

)::0 Opisthonema oglinum 5 
I 

Mchoa hepsetus N 3 5 ex> 
0 Gynmura micrura 2 

Dasyatis sabula 4 3 2 

Euc.inostomus gula 4 
Eucinostomus argenteus 5 
Henidia peninsullle 1 

Bagre marinus 3 3 

Paralichthys 1l1bi?,utta 5 
0l'sanus tau 5 

-oj 
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Table 234.Su~~ary of the top five ranking fish species in importance value for all sample dates. Station 2 (day samples only). 

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb. 
1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 

Lagodon rhomboides 1 1 4 3 3 5 3 1 2 3 

Ihsyatis sayi 2 2 

Bairdiella chrysura 3 3 3 5 3 4 3 4 5 5 5 4 2 

Arius felis 4· 2 3 ----
Anchoa mitchi11i 5 1 1 1 1 1 1 2 1 4 2 1 3 

Opsnnus ~ 4 

Eucinostomus argenteus 5 5 

Paralichthys albigutta 2 2 3 

Dasyatis sabina 2 3 2 1 

Syngnathus louisianae 5 

}!icropogon undulatus 4 
)::0 }lcn ticirrhus americanus 5 2 I 
N Brevoortia smithi 2 2 CO ..... 

Lciostomus xanthurus 4 5 4 1 2 1 4 5 

Bagre marL,us 4 5 3 

l~enidia pen insulae 4 
Sphoeroides ncphelus 5 3 4 

Cynoscion nebulosus 4 

Echcneis naucrates 1 

Chilomycterus schoepfi 5 



Table .235.Sununary of the top five ranking fish species in importance value for all sample dates, Station 3 (day sall!ples only). 

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb. 
1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 

Anchoa mitchilli 1 1 1 1 1 1 1 1 4 1 1 1 1 1 

}!cn ticirrhus americanus 2 5 

Lagodon rhomboides 3 3 4 3 3 

Lciosto~us xanthurus 4 2 5 

Bairdie11a chrysura 5 5 2 3 5 3 2 2 3 3 5 2 2 

Dasyatis ~ 2 2 4 

Syngnathus scove11i 4 3 

Syngna"thus louisianae 5.5 
Chasmodes saburrae 5.5 
Arius fe1is ------ 3 4 2 3 4 

Brevoortia smithi 4 

Centropristis phi1ade1phica 3 

):::0 Gobiosoma robustum 5 4 5 1 5 3 
I Prionotus tribulus N 2 
CO 
N Bagre marinus 5 4 2 4 

Archosargus probatocephalus 2 2 

Anchoa hepsetus 3 
Cynoscion nebulosus 4 4 

011goplites ~ 5 
Dasyatis sayi 1 

Opsanus ~ 4 

~ setapinnis 4 

Chi1omycteru~ schoepf i 5 2 
Cynoscion regalia 5 

Hicroj>ogon unuulatus 3 

.&',oc1O"oide:~ ~bs}u.3 5 

II 



Table 236.S~mmary of the top five ranking fish species in importance value for all sam~le dates, Station 4 (day samples only). 

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. Feb. 
1976 1976 1977 1977 1977 1977 1977 1977* 1978.* 1978** 1978 1978 1978 1978 1979 

C~biosoma robustum 1 5 4 5 3 3 5 5 4 

Sphoeroides nephelus 2 4 2 4 2 4 3 

~hi1Gmvctcrus schoepfi 3 2 3 3 3 3 3 1 2 2 1 2 

SI'i1gnathus scovell i 4 1 5 3 2 

i\r.choa n.itchilli 5 1 1 1 1 1 1 1 1 1 2 1 

Bairdiella chrysura 3 2 5 5 3 4 4 5 

Arius fe1is 5 4 -----
Lagouon rhomboides 4 5 2 2 

Brevoortia smithi 2 

Achirus lineatus 4 ,. ----
Micropogon undulatus 3 

Leiostomus xanthurus 1 4 2 3 

» 
I 

Hippocampus erectus 4 

N Henticirrhus americanus 2 5.5 3 
CO 
W Anchoa cubana 5.5 ------

*. Only three species col1E'cted. 

** Only four species collected. 



Table 237.Su::unary of the top five ranking fish species in importance value for all sample dates, Station 5 (day sa:nplcs only). 

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Feb. Apr. June Aug. Oct. Dec. }\j •. 

1976 1976 1977 1977 1977 1977 lliZ. 1977 1978 1978 1978 1978 1978 l211 1 (", ,I 

Dasyatis sabina 1 3 

~lrdiella chrysura 2 2 1 3 4 4 2 2 1 5 3 2 3 

Lagodon rhomboidcs 3 

Chilomycterus schoepfi 4 2 2 5 2, 2 

Anchoa mitchilli 5 1 4 1 1 1 1 1 1 4 1 1 1 1 

Dasyatis sayi 3 2 

Sphoeroidcs ncphelus 4 3 3 4 3 3 3 

Arius fe1is 5 2 5 5 2 2 3 ------
Syngnathus scove11i 5 4 3 5 

Henticirrhus americanus 4 5 5 

Achirus lineatus 5 5 

Bagre marinus 2 3 2 

Cynoscion rega1is 3 5 4 
)::0 Anchog hepsetus 5 I 
N Harengula pensaco1ae 4 CO 
~ Syngnathus 1.oulsianae 4 

Leiostomus xanthurus 5 -----
Symphurus p1agillsa '4 

Dasyatis sabina 4 

Gobiosoma robllstum 4 

--



Table 238. S~,ary of the top five. ranking ·fish species in importance value for all s~~ple dates, Station 6 (day samples only). 

Nov. Dec. Feb. Apr. July Aug. Oct. Dec. Fab. Apr. June Aug. Oct •. Dec. Fcb. 
1976 1976 1977 1977 1977 1977 1977 1977 1978 .!ill. 1978 1978 1978 1978 1979 

Anchoa mitchilli 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 

Vasyatis sabina 2 5 5 

Bairdiella chrysura 3 4 3 4 5 4 3 3 4 

Lagodon rho~boidcs 4 4 5 4 2 

Chilol':lycterus schoepfi 5 2 2 2 1 3 

Sphocroidcs ncphclus 3 3 3 2 

Arius fclis 5 2 5 3 2 ----
Syngnathus scovelli 4 3 

Gobiosoma robustum 5 5 

l·:icropogon undulatus 3 4 '4 

Oligoplites ~ 5 

Cynoscion regalis 2 2 3 3 

Leiostonus xanthurus 3 2 

» Diaptcrus olisthostomus 3 4 5 4 
I 

N Dasyatis sayi 2 2 00 
U1 Brevoortia tyrannus 5 4 

Eucinostomus gula 5 5 5 4 

Harengula pensacolae 4 

Bagre !:larinus 2 



Table 239.Surnmary of the top five ranking fish species in importance value for all sample dates, Station 7 (day samples only). 

Nov. Dec. Feb. Ap •• July Aug. Oct. Dec. Feb. Apr. June Aug. Oct .• Dec. Pd·. 
1976 1976 1977 1977 1977 1977 1977 1977 1978 1978 197'8 1978 1978 1978 J ') 

pasya tis sayi 1 

Bnir<l!ellll chryslIrll 2 2 5 " 5 5 J 

Anchoa mit chilli 3 1 1 1 3 1 1 1 1 1 2 

Henticirrhus americanus 4 

Sphoeroides nephelus 5 3 3 2 3 2 1 2 1 3 2 

Chilomycterus ~hoepfi 1 2 1 4 4 J. 3 

Gobiosoma robustum 2 4 5 5 2 5 5 
-~--

Chasmodes saburrae 4 

Syngnathus 10uisianae 5 

Hicropogon undulatus 4 5 

Nenidla penlnsu1ae 5 

» .Arius fells 3 2 3 2 2 2 ------
I Leiostomus xanthurus 5 4 3 3 N 

CO Achirus lineatus 4 0\ 

Syngnathus scovelli 5 4 3 3 5 5 

Lucania ~ 4 3 4 

Opisthonema oglinum 4 

Lagodon rhomboidcs 2 

Oligoplites ~ 4 

Eucinostomus argcntcus 4 

PrionotliS tribulus 1 



Table 240lndices of community structure and diversity for_ the epibenthic fishes taken at seven trawl 

stations in November 1976. Calculations are based on counts of individuals. 

No. _No. 
Station Organisms Species Richness Simpson Shannon Redundancy Equitability Dominance 

1 250 11 4.17 0.42 1. 85 0.52 0.54 0.76 

2 303 11 4.03 0.57 1.40 0.65 0.41 0.84 

3 318 9 3.20 0.61 1.29 0.64 0.41 0.86 

4 715 10 3.15 0.53 1.46 0.58 0.44 0.85 

» 
I 

N 
411 15 5.36 0.36 1.87 0.57 0.48 0.84 co 5 ...... 

6 1,726 22 6.49 0.58 1.41 0.71 0.32 0.88 

7 243 13 5.03 0.46 1.66 0.63 0.45 0.87 

X 566.6 13.0 4.49 0.50 1.57 0.62 0.43 0.84 



Table 241.Indices of community structure and diversity for the epihenthic fishes taken at seven trawl 

stations in December 1976. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness Simpson Shannon Redundancy Equitahility Dominance 

1 49 5 2.37 0.43 1.62 0.40 0.70 0.80 

2 140 11 4.66 0.33 2.22 0.43 0.64 0.66 

3 76 6 2.66 0.76 0.82 0.85 0.32 0.93 

4 31 9 5.36 0.26 2.27 0.57 0.72 0.74 

):::0 
I 

N 
5 304 13 4.83 0.39 1.77 0.58 0.48 0.88 

co co 

6 980 16 5.01 0.63 1. 22 0.73 0.31 0.91 

7 26 7 4.24 0.26 2.14 0.46 0.76 0.73 

X 229.4 9.6 4.16 0.44 1.72 0.58 0.56 0.81 

-; 



Table 242Indices of community structure and diversity for the epibenthic fishes taken at seven trawl 

stations in February 1977. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness Simpson Shannon Redundancy Equitability Dominance 

1 212 11 4.30 0.76 0.89 0.85 0.26 0.93 

2 21 6 3.78 0.40 1.72 0.70 0.67 0.81 

3 1,823 9 2.45 0.95 0.21 0.95 0.07 0.99 

4 254 11 4.16 0.64 1.24 0.72 0.36 - 0.89 
)::0 
I 

N 
ex> 

5 242 1.0 12 4.61 0.36 1.94 0.52 0.54 0.79 

6 587 10 3.25 0.74 0.83 0.79 0.25 0.96 

7 562 5 1.45 0.96 0.18 0.95 0.08 0.99 

X 528.7 9.1 3.43 0.69 1.00 0.78 0.32 0.91 



Table 243. Indices of community stru.ctureanddivers.ity for the epibenthic fishes taken at seven trawl 

stations in April 1977. Calculations are based on counts of individuals. 

No. No. 
Station Organisms §.E.ecies Richness SiInpson Shannon Redundancy Equitability Dominance 

1 25 12 7.87 0.07 3.38 0.19 0.94 0.32 

2 602 11 3.60 0.52 1.46 0.61 0,.42 0/89 

3 151 14 5.97 0.35 2.04 0.58 0.54 0.81 

» 4 431 17 6.07 0.45 1. 73 0.64 0.43 0.88 
I 
N 
\.0 
C) 

5 307 11 4.02 0.59 1.33 0.68 0.39 0.90 

6 553 l3 4.37 0.70 1.06 0.76 0.29 0.91 

7 37 12 7.01 0.13 3.07 0.31 0.86 0.46 

X 300.9 12.9 5.56 0.40 2.01 0.54 0.55 0.74 



Table 244. Indices of community structure and diversity for the epibenthic fishes taken at seven trawl 

stations in July 1977. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness Simpson Shannon Redundancy Eguitability Dominance 

1 20,384 20 4.41 0.98 0.13 0.97 0.03 0.99 

2 4,603 10 2.46 0.96 0.20 0.95 0.06 0.99 

3 2,613 14 3.80 0.69 0.86 0.79 0.23 0.97 
;J:::o 
I 
N 
1.0 4 878 10 3.06 0.91 0.37 0.92 0.11 0.98 ...... 

5 1,679 12 3.41 0.73 0.92 0.76 0.26 0.92 

6 11 ,554 14 3.20 0.97 0.14 0.97 0.04 0.99 

7 1,907 13 3.66 0.96 0.19 0.97 0.05 0.99 

X 6,231.1 13.3 3.43 0.89 0.40 0.90 0.11 0.98 



Table 245.Indices of community structure and diversity for the epibenthic fishes taken at seven trawl 

stations in August 1977. Calculations are based on counts of individuals. 

No. No. 
Station Organisms ~ecies Richness Simpson Shannon Redundancy Equitability Dominance 

1 936 23 7.40 0.44 1.63 0.68 0.36 0.91 

2 573 11 3.63 0.81 0.73 0 .• 83 0.21 0.94 

5 560 11 3.64 0.67 1.06 0.73 0.31 0.91 

):;0 
I 

4 597 13 4.32 0.90 0.45 0.93 0.12 0.96 N 
\.0 
N 

5 695 12 3.87 0.74 0.91 0.78 - 0.25 0.94 

6 4,333 21 5.50 0.90 0.39 0.92 0.09 0.98 

7 64 8 3.88 0.51 1.59 0.64 0.53 0.80 

X 1,108.3 14.1 4.61. 0 .• 71. 0.97 0.79 0.27 0.92 



Table246. Indices of community structure and diversity for the epibenthic fishes taken at seven trawl 

stations in October 1977. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness Simpson Shannon Redundancy Equita_bi_l_ity Dominance 

1 1,236 22 6.79 0.48 1.68 0.65 0.38 0.81 

2 392 14 5.01 0.44 1. 77 0.59 0.46 0.79 

3 531 10 3.30 0.83 0.60 0.87 0.18 0.97 

4 270 7 2.47 0.76 0.79 0.78 0.28 0.95 

)::0 
I 5 1,132 9 2.62 0.78 0.71 0.80 0.22 . 0.97 N 
~ 
w 

6 3,015 17 4.60 0.87 0.53 0.89 0.13 0.96 

7 148 7 2.76 0.35 1.82 0.40 0.65 0.80 

X 960.6 12.3 3.94 0.64 1.13 0.71 0.33 0.89 



Table247. Indices of community structure and diversity for the epibenthic fishes taken at seven trawl 

stations in December 1977. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness S imj)s on Shannon Redundancy Equitability Dominance 

1 44 8 4.26 0.21 2.4.9 0 .. 26 0.83 0.57 

2 127 6 2.38 0.54 1.27 0.58 0:~49 0.92 

3 14. 5 30.49: 0.41 1 •. 63: 0.7S· 0.70 0.79 
» 
I: 

N 
\.0 4 5 3 2~S6 0.20 1.52' 0-·.29' 0.96 0.60 ~ 

5 1,560 12 -3.44 0.55 - 1.09 0.71 - 0.30 0.97 

6 6,235 17 4.22 0.86 0.50 0.88 0.12 0.96 

7 94 14 6.59 0.17 2.87 - 0.34 0 .• 75 0.52 

X 1,154. L- 9.3- 3.89 0.42: 1.63 O~55: 0.59' 0.79 



Table 248. Indices of community structure and diversity for the epibenthic fishes taken at seven trawl 

stations in February 1978. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness Simpson Shannon Redundancy EquitCibiJJty Dominance 

1 235 5 1.69 0.86 0.46 0.86 0.20 0.98 

2 1,279 7 1.93 0.96 0.20 0.95 0.07 0.99 

3 516 16 5.53 0.58 1.46 0.69 0.37 0.83 

);:0 
I 4 136 3 N 
\D 

0.94 0.96 0.17 0.97 0.11 0.99 
U1 

5 830 8 2.40 0.95 0.23 0.95 0.08 0.98 

6 19 6 3.91 0.22 2.25 0.30 0.87 0.63 

7 45 6 3.02 0.28 1.98 0.33 0.77 0.69 

X 437.1 7.3 2.77 0.68 0.96 0.72 0.35 0.87 



/ 

Table 249.Indices of community structure and diversity for the epibenthicfishes taken at seven trawl 

stations in April 1978. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness Simpson Shannon Redundancy Eguitability Dominance 

1 862 11 3.41 0.93 0.30 0.95 0.09 0.98 

2 124 8 3.34 0.32 1.96 0~41 0.65 0.79 

3 202 10 3.90 0.34 1.97 '0.46 0.59 0.72 

» 4 17 4 2.44 0.38 1.57 0.40 0.79 0.76 
I 

N 
I.D 
0'\ 

5 595- 8 2.52 0.68 0.93 0.72 - 0.31 0.92 

6 2,401 11 2.96 0.95 0.21 0.95 0.06 0.99 

7 91- 8- 3.57 0.63 1.24 0.73 0.41 0.88 

X· 613.;1, 8.6 3.16 ;, 0~60 1-. IT .0.'66 0.4L 0.86 



Table 250.Indices of community structure and diversity for the epibenthic fishes taken at seven trawl 

stations in June, 1978. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness Simpson Shannon Redundancy Equitability Dominance 

1 3,692 17 4.49 0.96 0.20 0.97 0.05 0.99 

2 1,759 8 2.16 0.77 0.66 0.79 0.22 0.98 

3 2,445 9 2.36 0.74 0.73 0.78 0.23 0.98 

4 1,345 10 2.88 0.68 0.99 0.72 0.30 0.93 
» 
I 5 369 6 1.95 0.71 0.90 0.69 0.35 0.92 N 

1.0 
""-l 

6 2,581 15 4.10 0.96 0.20 0.96 0.05 0.99 

7 288 11 4.07 0.42 1.87 0.51 0.54 0.81 . 

x 1,782.7 10.9 3.14 0.75 0.79 0.77 0.25 0.94 

/ 



"Table 251. Indices of community structure and -di:versi·ty for ,theepit)enthic fishes taken at seven trawl 

stations in August, 1978. Calculations are based on counts of individuals. 

,No. No. 
'station Organisms SEecies Richness SimEson Shannon Redundancy Eg,uitability Dominance 

1 T,697 16 4.20 0.96 0.22 0.96 0.05 0.99 

2 179 8 3.11 0.36 1.97 0.39 0.66 0.72 

3 8,588 13 3.05 0.99 0.07 0.99 0.02 1.00 

4 930 8 2.36 iO.96 0.19 0.96 0.06 0.99 

5 16,825 10 2.13 0.98 0.08 0.98 0.02 1.00 

6 5,281 
J::> 

12 2.95 0.97 0.14 0.97 0.04 0.99 
I 
N 

7 1,052 2.65 0.40 0.90 0.13 0.97 \0 9 0.90 
ty:) 

x 5,221. 7 10.9 2.92 0.B7 0.44 0.88 0.14 0.95 

", 



Table 252. Indices of community structure and diversity for epibenthic fishes taken at seven 

trawl stations in October, 1978. Calculations are based on counts of individuals. 

No. No. 
Station Organisms SEecies Richness SimEson Shannon Redundancy Eguitability Dominance 

1 1,021 15 4.65 0.48 1.53 0.63 0.39 0.88 

2 259 6 2.07 0.49 1.44 0.48 0.56 0.83 

3 455 13 4.51 0.61 1.18 0.74 0.32 0.94 

4 537 8 2.56 0.72 0.87 0.74 0.29 0.93 

5 637 5 1.43 0.52 1.04 0.57 0.45 0.99 

):::> 
6 3,130 7 1.72 0.99 0.05 0.99 0.02 1.00 I 

N 
\.0 
\.0 

7 371 8 2.72 0.94 0.27 0.97 0.09 0.98 

x 915.7 8.9 2.81 0.68 0.91 0.73 0.30 0.94 



Table 253. Indices of connnunity structure and diversity for the epibenthic fishes taken at seven 

trawl stations in December, 1978. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness Simpson Shannon Redundancy Equi tabili ty Dominance 

1 294 20 7.70 0.16 3.17 0.31 0.73 0.46 

2 189 10 3.95 0.66 1.09 0.77 0.33 0.94 

3 784 10 3.11 0.95 0.24 0.96 0.1)7 0.98 

4 256 12 4.57 0.42 2.00 O~50 0.56 0.71 

5 1,695 14 4.03 0.79 0.67 0.85 0.18 0.97 
):-
I 6 3,603 11 2.81 0.99 0.06 0.99 0.02 1.00 w 
0 
0 

7 103 10 4.47 0.25 2.40 0.35 0.72 0.69 

x 989.1 ~ 12.4 4.38 ~ 0.60 1.38 0.68 0.37' - 0.82 

1r 



Table 254. Indices of community structure and diversity for the epibenthic fishes taken at seven 

trawl stations in February, 1979. Calculations are based on counts of individuals. 

No. No. 
Station Organisms Species Richness Simpson Shannon Redundancy Equitability Dominance 

1 36 6 3.21 0.34 1.86 0.43 0.72 0.78 

2 59 9 4.52 0.34 1.98 0.54 0.62 0.81 

3 914 16 5.07 0.30 2.02 0.52 0.50 0.68 

4 1,337 10 2.88 0.90 0.41 0.90 0.12 0.97 

5 1,216 13 3.89 0.76 0.80 0.81 0.22 0.94 

:::- 6 2,856 15 4.05 0.97 0.17 0.97 0.04 0.99 I 
w 
0 
--' 7 98 9 4.03 0.23 2.38 0.32 0.75 0.62 

x 931 11.1 3.95 0.55 1.37 0.64 0.42 0.83 



<" ( ( 

Table 255. Surm:nary of environmental parameter' at trawl monitoring stations during November, ,,1976 

and December, 1976samplirig~ 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5,,' Station 6 Station 7 

Date 11 Nov., 76 3 Nov.,76 12 Nov.; 76 4 Nov.,76 4-5 Nov.,76 5 Nov., 76 5 Nov., 76 

0 
Temperature ( C) 17.5 21.0 16.5 20.5 20.0 18.0 18.0 

Salinity (ppt) 32.5 33.2 33.0 " 30.2 26.6 23.5 24.7 

Dissolved 
Oxygen (ppm) -" 

Turbidity (NTU) 1.50 9.80 0.69 1.80 
--

pH 7.9 8~2 8.2 8.1 

;J::o 
I 

W 
0 
N 

Date 16 Dec.,76 16 Dec., 76 16--Dec.,76 16 Dec., 76 17 Dec. ,76 17 Dec., 76 17 Dec., 76 

0 Temperature ( C) 18.5 19.0 19.0 19.0 19.0 19.0 20.0 

Salinity (ppt) 30.5 30.0 29.5 ' 30.0 29.0 24,.5 23.5 

Dissolved 
Oxygen (ppmX 

Turbidity_-: (NTUY 2.9 3.1 3.,O~: ' 1'.-5 4.2 1.5 1.9 

pH' 6.5 7~6 8~O' 6.7" 8.1: 8: .. 2' 8~2 -



( -
Table 256. Summary of environmental parameters at trawl monitoring stations during February and 

April 1977 sampling. (Continued) 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Date 10 Feb. t 77 10 Feb., 77 10 Feb. t 77 10 Feb. t 77 11 Feb. t 77 11 Feb., 77 11 Feb • t 77 

0 Temperature ( C) 12.5 13.9 13.5 15.1 17.0 17.0 14.0 

~alini ty (ppt) 27.0 28.5 26.0 28.0 28.0 24.5 24.5 

Dissolved 
Oxygen (ppm) 9.1 8.7 8.5 9.1 8.6 8.5 8.7 

Turbidity (NTU) 3.8 3.3 3.5 3.4 6.5 1.5 1.8 

pH 8.9 8.7 8.65 8.71 8.9 8.9 8.8 

):::0 
I 
tAl 
0 
tAl Date 18 Apr., 77 18 Apr., 77 20 Apr., 77 19 Apr., 77 19 Apr., 77 19 Apr., 77 19 Apr.,77 

0 Temperature ( C) 26.0 23.0 23.0 24.5 25.0 25.0 25.0 

Salinity (ppt) 32.0 32.0 31.0 30.5 27.0 26.0 26.0 

Dissolved 
Oxygen (ppm) 7.9 7.0 ·5.6 5.4 7.9 8.8 6.8 

Turbidity (NTU) 4.3 12.0 3.2 6.9 7.5 3.6 2.6 

pH 8.1 8.4 8.3 8.4 8.6 9.2 9.2 



(' ( ( 

Table 257. Sumnary of environmental pararn=ters at trawl m:mitoring stations during July and 

August 1977 sampling. 

Pararreter . Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 -

Date 20 July, 77 20 July,77 21 July,77 21 July,77 21 July, 77 22 July, 77 22 July ,77 

0 Temperature C 32.5 32.0 29.0 31.0 31.0 31.0 31.0 

Salinity (ppt) 35.0 37.0 31.0 32.0 28.0 26.0 29.0 

Dissolved 
Oxygen (ppm) 6.9 6.8 5.5 5.4 6.9 5.8 6.1 

Turbidity (NIU) 3.7 4.0 6.5 3.6 5.0 3.2 4.0 
::::-
• pH 7.0 7.2 7.1 7.0 7.3 7.6 7.4 (.oJ 

0 
-J:::o 

Date 30 Aug. ,77 30 Aug. ,77 30 Aug., 77 30 Aug. ,77 31 Aug., 77 31 Aug., 77 26 Aug. ,77 

0 Temperature C 28.0 29.0 29.5 28.5 28.0 29.0 29.0 

Salinity (ppt) 34.0 33.0 31.0 28.0 26.5 25.5 28.0 

Dissolved 
Oxygen (ppm) 5.95 6.4 7.2 8.0 7.89 6.2 6.2 

Turbidity (NIU) 9.2 5.3 4.8 4.7 8.2 2.3 3.5 

pH 7.8 8.1 7.9 8.25 8.2 8.1 8.05 



+= ~ 

Table 258.SUl11M.ry of envirOI'll'rental parameters at trawl m::mitorinR stations during October 1977 

sampling. 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 -

Date 13 Oct. ,77 13 Oct. ,77 13 Oct. ,77 13 Oct. ,77 15 Oct., 77 15 Oct. ,77 15 Oct:. ,77 

Temperature °c 25.0 24.0 24.0 24.0 23.0 20.5 21.5 

Salinity (ppt) 36.0 36.5 35.5 33.0 28.5 29.5 32.5 

Dissolved 
Oxygen (ppm) 6.2 6.6 6.7 6.8 6.8 8.3 6.9 

)::-
I 

Turbidity (NI'U) 4.5 5.7 6.9 8.6 4.6 2.4 0.9 w 
0 
(J1 

pH 8.1 8.3 8.2 8.6 7.9 8.4 8.4 



Table 259. Summary of environmental parameters at trawl monitoring stations during December 1977 sampling. 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Date 16 Dec., 77 16 Dec., 77 16 Dec.,77 16 Dec., 77 17 Dec., 77 17 Dec., 77 17 Dec., 77 

Temperature °c 19.0 20.0 20.0 20.0 21.0 18.0 21.0 

Salinity (ppt) 39.0 33.0 32.0 29.5 25.0 30.0 24.0 

Dissolved 

):::0 
Oxygen (ppm) 7.6 8.2 8.2 7.6 7.5 7.6 8.4 

I 
w 
0 
en 

Turbidity (NTU) 0.8 1.2 1.1 1.0 2.3 1.3 1.4 

pH 8.8 9.0 9.2 7.3 7.8 8.2 8.4 

t 



I 

"'\ 

Table 260. Summary of environmental parameters at trawl monitoring stations during February 1978 sampling. 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Date 23 Feb., 78 23 Feb.,78 23 Feb., 78 24 Feb., 78 24 Feb., 78 24 Feb., 78 24 Feb., 78 

Temperature 0C 10.0 10.0 11.5 10.5 12.0 13.0 14.0 

Salinity (ppt) 30.0 30.0 31.0 29.0 32.0 29.0 30.0 

):::0 Dissolved 
I 
w Oxygen (ppm) 9.2 9.6 9.7 8.6 8.8 9.4 9.8 
0 

" 
Turbidity (NTU) 1.0 7.6 13.0 3.5 3.3 0.6 /n~8 

pH 7.9 7.6 8.1 8.2 8.4 8.2 8.4 



Table 261. Summary of environmental parameters at trawl monitoring stations during April 1978 sampling. 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Date 20 Apr.,78 20 Apr., 78 20 Apr.,78 21 Apr.,78 21 Apr., 78 21 Apr.,78 21 Apr.,78 

Temperature °c 23.8 24.5 25.0 22.0 26.0 26.0 24.9 

Salinity (ppt) 30.5 31.5 30.0 31.0 31.0 29.5 29.0 

Dissolved 

» Oxygen (ppm) 5.4 6.7 7.2 7.1 8.0 8.2 8.4 
I 
w 
0 

Turbidity (NTU) Q:) 2.4 5.6 5.5 2.7 14.0 2.0 1.4 

pH 7.1 7.1 7.2 8.2 8.3 8.5 8.6 

I 



Table262. Summary of environmental parameters at trawl monitoring stations during June, 1978 sampling. 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Date 27 June, 78 27 June, 78 27 June, 78 27 June, 78 28 June, 78 28 June, 78 28 June, 78 

0 
Temperature ( C) 30.5 32.0 30.5 32.0 33.5 32.0 31.0 

Salinity (ppt) 34.0 36.0 34.0 32.0 28.0 29.0 30.0 

Dissolved 
Oxygen (ppm) 6.8 7.5 6.0 6.8 8.9 6.2 6.5 

)::0 
I 

W 
0 
1.0 Turbidity (NTU) 4.0 3.6 4.0 2.5 1.5 0.7 1.2 

pH 7.6 7.6 8.0 7.9 8.2 8.2 8.4 



Table 263. Summary of environmental parameters at trawl monitoring stations during August, 1978 sampling. 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Date 28 Aug., 78 28 Aug., 78 28 Aug., 78 28 Aug., 78 29 Aug., 78 29 Aug., 78 29 Aug., 78 

0 Temperature ( C) 29.0 31.0 32.0 31.0 30.5 31.0 30.0 

Salinity (ppt) 31.0 34.0 32.0 28.0 25.0 26.0 26.0 

Dissolved 
» Oxygen (ppm) 3.9 7.0 9.8 7.0 9.2 6.9 4.5 
I 
w 
~ 

a 
Turbidity (NTU) 2.5 2.0 1.8 3.8 4.2 2.8 1.5 

pH 8.5 8.1 8.3 8.5 8.9 8.6 8.5 



Table 264. Summary of environmental parameters at trawl monitoring stations during October, 1978 sampling. 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Date 30 Oct., 78 30 Oct., 78 30 Oct., 78 30 Oct., 78 31 Oct., 78 31 Oct., 78 31 Oct., 78 

Temperature ( C) 24.0 21.0 22.0 24.0 26.8 26.0 25.5 

S alini ty (ppt) 33.0 35.0 33.0 31.0 25.0 24.0 26.0 

Dissolved 
Oxygen (ppm) 5.6 5.9 5.8 6.1 6.5 6.1 6.1 

)::- Turbidi ty (NTU) 4.1 3.5 4.9 6.8 5.8 3.5 3.0 
I 
W 
~ 

~ 

pH 8.2 8.3 8.2 8.2 8.5 9.0 8.8 



Table 265. Summary of environmental parameters at trawl monitoring stations during December, 1978 sampling. 

'----/ 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Date 18 Dec., 78 18 Dec., 78 18 Dec., 78 18 Dec., 78 19 Dec •• 78 19 Dec., 78 19 Dec., 7S 

Temperature ( C) 17.5 18.5 19.0 1S.5 19.5 19.0 1S.3 

Salini ty (ppt) 34.0 35.0 33.0 32.0 33.0 28.0 27.0 

Dissolved 
Oxygen (ppm) 7.6 7.S 8.4 8.5 9.8 8.8 S.6 

» Turbidi ty (NTU) 4.2 3.9 2.5 2.7 1.3 1.3 3.0 
I 

W 
-' 
N 

pH 8.1 8.4 8.5 8.3 8.9 8.5 8.4 



Table 266. Summary of environmental parameters at trawl monitoring stations during February, 1979 sampling. 

Parameter Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Date 5 Feb., 79 5 Feb., 79 5 Feb., 79 5 Feb., 79 6 Feb., 79 6 Feb., 79 6 Feb., 79 

Temperature ( C) 12.5 12.0 13.0 12.5 15.0 14.2 13.0 

Salini ty (ppt) 26.0 27.0 24.0 27.0 24.0 23.0 22.0 

Dissolved 
Oxy gen (ppm) 8.8 9.4 8.8 9.2 8.2 8.0 8.1 

» 
I 
w ..... Turbidity (NTU) 4.2 7.0 6.1 9.8 5.0 1.5 0.6 w 

pH 8.5 8.6 8.5 9.1 8.4 8.7 8.6 



Table 267. Trout CPUE(2) mean (X) and standard error (S.E.) values for partieipat1n& f1shcr~cn. 

Fishcr:::an 

8 10 12 7 9 -11-
~:..Sb. ~ 

.ill§. 1977 1.21! ill.2. ill2. 1977 ~ 1Jll. l:22l 1.21! 1ill. 1976 .!22l. .!..ill. .!.222. 1977 

J X 83.70 9S.77 58.28 149.37 114.14 91. 97 226.14 79.18 2.23 24.19 

S.E. 73.57 54.30 35.23 119.39 167.04 85.05 49.51 12.95 3.56 16.91 

F X 23.79 113.49 20.72 35.41 58.83 57.16 183.93 63.61 

S.E. 21.92 9!J. 93 20.99 :1l.05 46.39 25.00 69.89 24.25 

H X 9.90 12.73 20.75 31.45 42.10 9.88 

S.E. S.91 S.28 26.62 46.23 12.28 14.68 

::t::o A X 10.59 14.96 10.78 18.18 11.40 12.40 
I S.E. 9.66 13.76 18.22 18.67 3.75 9.11 w 
--' 

X -I==> " 17.83 6.92 11.23 9.09 9.75 24.22 .. 
S.E. 41. 97 7.83 16.20 5.65 4.18 25.55 

J X. 26.74 1.55 2.16 1. 76 10.91 1.32 21.21 4.11: 

S.E. 3').25 2.84 4.85 2.12 10.20 .76 21.43 7.r.: 
T X • 25 2.00 •. 63 2.41 2.58 1.54 2.. Sr • .-

S.E. • al, 2.24 .99 9.59 1.85 .79 14.1' 

A X 1.3.03 4.90 .93 1.40 1.45 1.40 

S.E. 32.11 5.06 2.10 1.07 .94 .76 

S X 17.59 8.81 1.B8 2.18 is.13 1.18 

S.L. 15.09 9.33 2.24 4.02 3.40 .61 

0 X !l.63 8.11(, /,.30 2.49 4'.65 11.34 30.81 19.50 13.29 6.0) 

S.t:. 11. 41. 10.][ 5.23 2.85 7.79 15.83 3.30 5.43 17.97 11.fjO 

N X lO.f!) ;10.61 10.57 30.03 23.42 13.00 53.99 23.27 40.30 11.00 

S.E. 18.21) 20.9:' 16.27 43.82 26.84 9.60 20.39 5.08 41.47 15.]/\ 

D X 42.98 42.60 24.22 56.74 55.46 32.45 49.97 63.13 58.14 30.58 

S.E. 30.10 32.53 19.81 40.42 66.23 23.50 35.88 6.56 36.00 24.26 



·T.:lble 268. Hullec CPUE(2) :neon (X) ~nd standard error (S.E.) values for participating fishermen. 

Fisherman 

8 10 12 7 9 1.3 

!-~onth ~ 
ill§. 1977 1978 1212. .!ill. 1977 ~ llli ill1. 121.§. 1.222. .!.ill. ill1. l.21.§. .!ill ;.l2l1. 

J ~ 59.24 31.71 116.15 17.66 39.22 124.53 4.83 13.55 171.84 3.78 

S.t:. 77 .87 57.79 145.03 42.84 51.82 131.63 2.82 11.59 165.71 5.72 

F X 112.79 36.97 379.50 122.51 107.43 151.67 5.41 5.88 15.42 

S.R. 70.63 25.17 202.46 166.74 167.89 154.04 5.90 2.74 
H X 224.30 238.93 17' •• 27 1/.3.94 81.56 210.00 

s.t. 112.36 121.00 130.74 94.76 30.82 232.25 

A X 243.56 245.25 138.45 123.44 136.77 200.37 

)::0 S.E. 128.36 117.73 66.32 48.88 37.70 25~.20 

I " X 191.53 291.52 243.70 122.69 97.38 362.77 w " --' 
01 S.E. 86.73 145.81 135.29 63.86 18.66. 284.37 

J X 153.69 53.21 184.05 158.28 313.59 . 128.06 186.11 1;5.45 

S.E. 155.24 131.22 91.18 62.89 103.70 17.13 63.22 75.95 

J X 41.33 268.60 297.92 198.55 249.79 127.12 ~:;. t,6 

S.E. 139.37 222.01 207.70 104.74 52.74 19.94 45.00 

A X 61.80 247.25 298.62 278.05 662.04 115.63 236.36 

S.E. 65.25 216.70 131. 71 101.24 .. 191.43 23.41 

S X 79.86 79.74 286.51 269.31 109.26 83.94 
S.E. 163.22 130.31 181. 70 113.92 27.34 12.62 

0 X 99.71 41.35 1.87 324.65 223.81 204.98 53.75 54.29 243.40 231.53 

S.B. 174.33 1.03.47 6.01 142.08 142.77 108.46 26.26 31.36 93.46 1.19.12 

N X 74.81 1,37.02 252.11. 375.00 231. 97 267.37 23.06 26.62 2172 .08 J "35.% 

S.t. 142.31 2.21. 56 291.45 315.09 151.55 109.99 8.16 11.05 217.51• 108.0') 

D X 1.8.82 147.76 126.77 66.90 192.76 94.55 26.59 79.04 153.81 (,1.3/. 

S.E. 45.82 127.28 173.35 111.50 137.74 87.92 21.16 45.24 165.65 63.i5 



Table 269. Other Fish CPUr,(2) mean (X) and standard error (S. E.) values for participati.r.g fishcrn.cn. 

Fishcman 

8 lQ 12 7 9 13 

~;h ~ 
1976 1977 1978 1979 .ill§. !22.?. ~ 1979 .!ill .!21! 1979 1976 1977 .!22§. 1977 1977 

J X 23.29 15.67 54.22 12.72 49.76 70.55 6.44 10.03 1.60 16.63 

S.E. )0.71 15.99 112.97 28.90 84.28 95.99 6.36 4.32 3.21 17.50 

F X 7.45 2.73 43.24 37.73 62.76 28.35 15.21 7.78 

S.E. 7.62 3.96 61.40 53.35 75.82 27.45 8.68 4.31 

M X 9.88 21.90 13.89 66.73 10.23 156.31 

S.E. 23.44 20.37 13.66 81.44 4,48 217.44 

A X 7.73 28.88 7.58 18.48 13.14 103.27 
» S.E. 7.19 34.19 9.10 29.06 5.99 197.05 I 
w 

M X 21.82 32.67 8.08 20.65 8.62 7.01 ...... 
0'\ 

S.t. 22.29 54.10 6.97 20.40 2.83 8.85 

J X 34.18 68.89 .75 1.17 .88 2.52 10.10 

S.E. 44.06 87.00 1.18 1.69 .65 2.18 5.72 

J X 38.83 62.18 .87 11.84 .76 6.19 

S.E. 29.00 129.45 1.4"9 33.98 1.23 3.81 

A X 41.06 247.25 2.80 1.01 4.27 7.31 

S.E. 86.58 216.70 9.07 1.10 3.34 2.51 

S X 259.29 280.99 13.94 13.54 10.4/, 4.82 

S.B. 173.80 175.69 23.10 17.30 3.61 2.34 

0 X 85.56 250.88 309.20 30.55 11.58 25.61 30.88 14.10 9.51 61.39 

S.E. 83~61 283.79 2/,',.04 81.78 18.06 24.53 10.41 8.15 15.11 125.61 

N X. 367.65 3:3.57 165.01 5.03 15.88 33.12 35.43 17.01 7.00 4.52 

S.t. 408.87 32.43 177.01 5.68 17.41 38.07 8.82 4.52 10.81 3.31 

D X iO.93 29.39 99.46 17.86 36.90 43.S3 4.61 10.50 10.77 2.65 

S.E. 195.42 21.88 113.64 24.78 53.95 32.36 5.04 4.33 17.12 3.19 
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