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Northeast Gulf Science Vol. 2, No.1, p. 43-55 June 1978 

FISHES OF THE NEARSHORE ZONE OF ST. ANDREW BAY, FLORIDA, 
AND ADJACENT COAST1 

Steven P. Naughton and Carl H. Saloman 
National Oceanographic & Atmospheric Administration 

National Marine Fisheries Service 
Southeast Fisheries Center 
Panama City Laboratory 

3500 Delwood Beach Road 
Panama City, FL 32407 

ABSTRACT: The catch of fish by beach seine at 17 stations in the nearshore zone of St. Andrew 
Bay and adjacent coast during 1974 and 1975 was studied. A total of 99,579 individuals represent
ing 88 species and 41 families was collected. The bay system and adjacent coast ·Were divided into 
four areas based upon salinity, turbidity, amount of attached vegetation, and bottom type. The 
central bay (Area I) had the largest catches by weight (211.3 kg), number of individuals (52,322), 
standing crop (3 7.5 kg/ha) and species (61 ). This area was dominated by four species (M enidia ber
yllina, Lagodon rhomboides, Eucinostomus argenteus and Leiostomus xanthurus), 
which made up 94.5% of the total catch. The upper bays (Area II) had the second highest catches 
(34,665 ), second highest standing crop (23.4 kg/ha), second highest catches by weight (115.5 kg), 
and second highest number of species (52). Five species (M. beryllina, Fundulus similis, L. 
xanthurus, Lucania parva, and Cyprinodon variegatus) comprised 75.7% of the collections 
from this area. Upper North Bay (Area III) had lower catches (3,002), lower catches by weight 
(17.4 kg), and lower standing crop (17.6 kg/ha) than Area II. Area III had the least number of 
species (25) and the area was dominated by three species (E. argenteus, M. beryllina, 
and F. similis), which accounted for 76.2% of the total catch for this area. The gulf beach 
stations (Area IV) had the lowest catches (1,918), second lowest catches by weight (37 kg), and 
lowest standing crop (7 .5 kg/ha). A total of 44 species was reported from this area. Area IV was 
dominated by one species (Harengula jaguana), which made up 66.1% of the total from these 
stations. 

Estuaries and their adjacent coasts 
constitute important areas of our coastal 
zone (Odum, 1971; Wiley et al., 1972). 
The nearshore zone in many areas 
supports dense growths of seagrasses 
and algae (McNulty et al., 1972). Many 
species of valuable commercial and re
creational fishes inhabit these areas and 
use them as nurseries during parts of 
their life cycles (Sykes and Finucane, 
1966). 

The nearshore zone is also an area 
where physical and chemical alterations 
often occur. Life in this zone is especially 
vulnerable to damage by storms and 
hurricanes, upland runoff, temperature 
extremes, pollution, and coastal con-

1 Co-ntribution Number 78-lSPC, Southeast 
Fisheries Center, Panama City Laboratory. 
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struction (Bechtel and Copeland, 1970; 
Gunter, 1941; Ingle, 1952; Livingston, 
1975; Robins, 1957 ;Taylor and Saloman, 
19 68). Beach restoration and construc
tion of port facilities, such as those 
proposed for Panama City, FL (U. S. 
Congress, 1972) could affect the organ
isms inhabiting the nearshore zone (Liv
ingston et al., 1972; May, 1973; Taylor 
and Saloman, 1968). The purpose of 
our study was to determine the commu
nity composition and abundance of the 
fishes inhabiting the nearshore zone of 
St. Andrew Bay and adjacent coast in 
order to help evaluate the impact of these 
alterations. 

The information gathered from this 
beach-seine survey will also supplement 
the previous work done on the ichthyo
fauna of St. Andrew Bay, and adjacent 
coast (Crittenden, 1957; Allison, 1961; 
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44 s. P. Naughton and C. H. Saloman 

Vick, 1964; Hastings, 1972; May, 
et al., 1976; Brusher and Ogren, 1976; 
Nakamura, 1976; Trent and Pristas, 
1977;Pristas and Trent, 1977). 

STUDY AREA 

The St. Andrew Bay system is located 
in the northeastern Gulf of Mexico along 
the northwest Florida coast (Fig. 1 ). 
The system consists of four bays differ
ing in size, degree of vegetation, salinity, 
turbidity, and water depth (Ichiye and 
Jones, 1961; Hopkins, 1966; McNulty 
et al., 1972). Major sources of both 
domestic and industrial pollution have 
been identified in the system (Environ
mental Protection Agency, 1975; 

.··· 

AREA 
Til 

GULF OF MEXICO 

McNulty et al., 1972). East, West, and 
North Bays are designated Class II 
(waters suitable for shellfish harvesting 
and propagation of marine life), Deer 
Point Lake is design.ated Class I (potable 
water source), and the majority of St. 
Andrew Bay and adjacent coastal waters 
are designated Class III (waters suitable 
for fish and wildlife propagation -water 
contact sports) by the State of Florida 
(Florida Coastal Coordinating Council, 
1972). 

Area I (St. Andrew Bay) is centrally 
located and is characterized by high 
salinity, dense vegetation, and firm 
sandy bottom. Along its shoreline, a 
strip of bare sand extends 1 to 3 m off
shore. In the shallower zones beyond the 

Figure 1. Sampling stations (squares) in four areas of St. Andrew Bay, Florida, and 
adjacent coast, 1974-1975. 
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sand, Halodule wrightii is the predom
inant vegetation. Extensive beds of 
Thalassia testudinum occur in deeper 
water. Stations 1, 2, 7, 8, 9, and 12 are 
in this area (Fig.1). 

Area II (East Bay, West Bay, lower 
North Bay) is characterized by low 
salinity, sparse vegetation, and a soft 
sand-silt bottom. The nearshore zone 
is principally composed of mixed humus 
and sand, with !uncus roemerianus 
along the shore. Offshore, sparse beds of 
H wrightii are successively replaced by 
T. testudinum as depth increases. Stations 
3, 4, 5, 10, and 11 are in this area 
(Fig. 1). 

Area III (upper North Bay) represents 
an interface between the brackish water 
of North Bay and the fresh water in Deer 
Point Lake. The bottom consists uni
formly of firm sand with no vegetation. 
Only Station 6 is in this area (Fig. 1). 

Area IV (beach along the Gulf of 
Mexico) is characterized by firm white 
sandy bottoms with no attached vegeta
tion and clear water with high salinities. 
Stations 13-17 are located in this area 
(Fig. 1). 

MATERIALS AND METHODS 

A nylon beach seine measuring 30.5 x 
1.8 m with 0.64 cnf bar mesh netting 
was used for sampling. At each station 
the seine was set perpendicular to the 
shor~, one end fixed onshore and the 
other end pulled in an arch back to shore. 
Two hauls were made at each station, 
each arc in an opposite direction. The 
area encircled by the two seine hauls was 
a half-circle with a radius of 23 m. For 
each station the sampled area covered 
821 m2. Fish collections were made 
monthly from August 1974 through 
July 1975. All sampling was during day
light hours. 

St. Andrew BaY shorefishes 45 

Immediately after sampling, specimens 
were placed in plastic bags , stored on 
ice and then frozen. Later, thawed 
specimens were identified to species, 
counted, measured, and weighed. Total 
lengths, to the nearest mm, of all fish 
were recorded for species containing 
less than 50 individuals. For species 
containing more than 50 individuals , 
50 fish were randomly selected and 
measured. Total weight, to the nearest 
0.1 g, for each species was recorded. 

A water sample for salinity was 
taken at each station. Salinity was mea
sured in the laboratory with a Gold
berg (reference to trade name does not 
imply endorsement by the National 
Marine Fisheries Service, NOAA) re
fractometer. Water temperature was 
measured in the field with a mercury 
thermometer. 

RESULTS 

Temperature and Salinity: Annual tem
perature and salinity patterns were 
similar between areas. Temperatures 
were as expected: high in summer , 
falling in autumn, low in winter, and 
rising in spring (Fig. 2). Water tempera
tures ranged ~rom 8.7oC (December) 
to 33.9°C Quly). Salinities ranged from 
0.0°/oo to 35.4°/oo (Fig. 2). Station 6 
(Area III), located below the dam of a 
freshwater lake, consistently had the 
lowest mean salinities, while Stations 
13-17 (Area IV) had the highest mean 
salinities. During the study period, 
salinities at Station 13-17 fluctuated 
least, while salinities at Stations 3 4 

' ' 5, 6, 10, and 11 (Areas II, III) fluctuated 
most. 
Total Catch: A total of 99,5 79 fishes 
representing 88 species and 41 families 
was caught during the sampling period 
(Table 1). Of the total catch, 10,342 
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46 S. P. Naughton and c. H. Saloman 

Table 1. Abundance and distribution of fishes seined from the nearshore zone of St. Andrew Bay, Florida, and 
adjacent coast, 1974-1975. 

%of Mean Mean 
Area b'Tand length weight 

S[>ecies I II III IV Total total (em) (g) 
Menidia beryl/ina* 19,624 7,216 856 559 28,255 28.4 5.3 2.3 
Lagodon rlwmboides 18,936 2,597 46 514 22,093 22.2 4.6 5.0 
Leiostomus xantlzums 5,090 4,919 2 220 10,231 10.3 9.0 6.7 
Eucinostol/11/s argenteus 5,807 1,148 898 40 7,893 7.9 4.3 1.9 
Fundulus simi/is 808 5,929 531 229 7,497 7.5 4.0 4.5 
Harengula jaguana 14 0 0 6,343 6,357 6.4 3.7 0.8 
LucaniafWIWI 353 4,617 1 0 4,971 4.9 2.7 2.2 
Cyprinodon varicgatus 237 3,547 113 11 3,914 3.9 3.6 2.3 
Fundulus grandis 176 1,863 95 76 2,210 2.2 5.2 6.7 
Mugil curema 244 540 47 464 1,295 1.3 3.2 3.0 
Trac!zinotus carolinus 14 2 0 493 509 0.5 7.0 13.2 
Micmgobius gulosus 17 465 10 0 492 0.5 3.5 0.7 
Mugil ceplwlus 64 209 180 1 454 0.4 8.2 26.6 
Adinia xmica 8 335 1 0 344 0.3 2.7 0.7 
Poecilia /atipinna 2 270 0 0 272 0.3 3.7 1.4 
Syngnatlws scoJ>e/li 80 186 0 0 266 0.2 11.7 0.8 
Strongylura marina 115 67 37 41 260 0.2 17.4 15.3 
Menticirrlzus littoralis 2 0 0 257 259 0.2 3.8 5.5 
Cynoscion nebulosus 31 161 0 0 192 0.2 5.7 3.8 
Ortlwpristis clzrysoptera 169 16 0 6 191 0.2 8.2 15.2 
Anclwa lllitc!zilli 0 143 0 0 143 0.1 6.3 2.3 
Anclwa lyolefJis 0 0 115 4 119 0.1 2.7 0.2 
Bairdiel!a clu:rsura 30 89 0 0 119 0.1 6.2 8.1 
Strongylura notata 56 27 11 12 106 0.1 12.6 14.0 
Para!ich tlzys albigu tta 56 1 0 28 85 0.1 6.1 10.1 
Caranx hippos 5 13 14 50 82 0.1 4.7 4.2 
Oligoplites saums 23 40 15 79 0.1 5.7 2.8 
Lutjamts grise us 69 5 0 0 74 0.1 3.8 2.7 
Gobionellus slzufeldti 10 57 0 0 67 0.1 2.5 0.2 
Hyporhamp!zus wzifasciatus 13 0 0 54 67 0.1 14.3 11.8 
Aclzims /ineatus 48 12 0 0 60 0.1 2.9 1.4 
Gobiosoma robustum 8 52 0 0 60 0.1 2.6 0.3 
Srlllfilzltl'us plagiusa 45 11 1 1 58 0.1 5.2 4.6 
Eucinostomus gula 38 0 0 12 50 0.1 6.7 10.2 
Menticirrlws j(Jcaliger 2 0 0 34 36 <0.1 5.5 4.0 

Sp!zoeroides lll'fJ/ze/us 4 20 2 0 26 <0.1 6.0 12.2 
Traclzinotus fa/catus 0 0 0 25 25 <0.1 2.2 0.7 
E/ofJS saurus 0 0 6 17 23 <0.1 20.2 118.8 
Hypsob/e/1/Iius lz<'llt:i 3 20 0 0 23 <0.1 3.5 1.3 

Mmticirrlws umericanus 0 0 0 22 22 <0.1 5.6 6.7 

Sy11gna thus louisianae 8 14 0 0 22 <0.1 10.5 1.1 
Nicholsina usta 20 0 0 0 20 <0.1 6.5 9.7 

Monacantlzus lzi.~flidus 17 0 0 2 19 <0.1 2.5 1.0 

Opsanu.1· beta 2 17 0 0 19 <0.1 10.9 36.1 

Bathygobius soporator 11 5 0 0 16 <0.1 4.8 2.5 

Snwdus .ftH'/ens 2 8 0 6 16 <0.1 10.9 27.8 

LefJOIIIis 1/Wcrocl!irus 0 J.t 0 15 <0.1 4.5 1.7 

;\Jcmhms martinica 0 0 0 14 14 <0.1 7.0 3.6 

A11clwa sp. 0 0 0 13 13 <0.1 3.6 0.4 

SfJ/zocroidcs sp. 5 8 0 0 13 <0.1 2.2 1.0 

Clzilomrctcrw sclwepti 8 3 0 12 <0.1 9.4 94.7 

Astroscofii/S y-graecum 7 0 0 3 10 <0.1 4.9 7.2 

Gohiosoma hosci 3 0 0 10 <0.1 2.9 0.9 

Clzactodiptcms Jii/)('/' 0 0 0 9 9 <0.1 2.6 1.3 
Syngnathus jloridae 5 3 0 0 8 <0.1 9.8 0.9 

Anclwa lzcpse/1/s 0 0 0 7 7 <0.1 4.2 0.7 

Dasyatis sabina 2 2 3 0 7 <0.1 28.1 499.2 

Lactoplu:rs quadricornis 4 3 0 0 7 <0.1 13.8 101.1 
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Table 1- (cont.) 

%of Mean Mean 
Area 1,>rand length weight 

Species II III IV Total total (em) (g) 

Sp/weroides parl'us 4 3 0 0 7 <0.1 4.6 5.4 
Caranx bartlwlomaei 0 2 2 5 <O.l 8.0 14.7 
Spflyraena barracuda 5 0 0 0 5 <0.1 9.3 4.6 
Cflloroscombrus cluysurus 1 1 0 2 4 <0.1 1.6 0.1 
Hippocampus zosterae 4 0 0 0 4 <0.1 2.9 0.2 
Chasm odes saburrae 0 3 0 0 3 <0.1 4.8 3.0 
Citharicfl tflys macrops 1 0 0 2 3 <0.1 10.2 19.9 
Spflyraena borealis 2 0 0 1 3 <0.1 8.2 4.1 

Strongylura sp. 0 3 0 0 3 <0.1 4.4 0.1 
Cflilomycterus antillarum 1 1 0 0 2 <0.1 4.8 17.8 
Cynoscion arenarius 0 0 0 2 2 <0.1 4.3 1.1 
Mycteroperca microlepis 2 0 0 0 2 <O."J 5.6 40.1 
Prionotus scitulus 0 0 2 <0.1 8.9 14.8 
Prionotus tribulus 
Prionotus tribulus 0 2 0 0 2 <0.1 0.6 0.2 
Arius j('lis 0 1 0 0 1 <0.1 22.1 175.0 
Dasyatis sayi 0 0 0 1 1 <0.1 17.6 222.6 
Engraulis eurystole 0 0 0 1 1 <0.1 6.6 2.4 
Hemipteronotus nol'acula 1 0 0 0 <0.1 7.4 5.9 
Hippocampus erect us 1 0 0 0 1 <0.1 8.7 4.7 
Lutjanus synagris 0 0 0 1 <0.1 6.5 5.0 
Micrognatflus crinigerus 0 0 0 1 <0.1 8.3 0.4 
_Micropterus salmoides 0 0 0 1 <0.1 5.1 2.3 
Micropogon undulatus 0 1 0 0 1 <0.1 10.6 25.8 
Monacantlws ciliatus 1 0 0 0 1 <0.1 4.3 2.7 
Myrophis puncta/us 0 0 0 1 1 <0.1 5.5 0.1 
Notropis petersoni 0 0 1 0 <0.1 4.8 1.0 
Polydactylus octonemus 0 0 0 1 <0.1 19.0 76.1 
Racflycen tron canadum 0 0 0 1 1 <0.1 7.1 3.3 
Trinectes macula/us 0 0 0 1 <0.1 7.6 9.0 
Tylosurus crocodilus 1 0 0 0 1 <0.1 2.5 28.8 
Total 53,322 34,665 3,002 9.590 99,579 99.9 --- 381,350.5 
Average per station 8,720 6,933 3,002 1,918 5,857 22,432 
No. species p_er area 61 52 25 44 

*Fishes identified as Menidia beryllina may also be in part M. penisulae Qohnson. Copeia 1975 (4):662-691). 

were Lagodon rhomboides that were 
taken at Station 12 (Area I) in May. 
This single catch at one station re
presents 10.4% of the total catch for 
the en tire survey. 

Fish · Lengths: Mean lengths for the 
majority of species were small with a 
few notable exceptions (Table 1). The 
percentage of species with an average 
length of less than 4 em was 27 .3%. The 
percentage for fishes of average lengths 
between 4 em and 6 em was 29.5% and 
the percentage for those between 6 em 

and 10 em was 26.1 %. The remaining 
17.0% had average lengths of 11 em or 
larger. The majority of species were 
represented by individuals who were 
juveniles or subadults (Table 1 ). This 
fact would indicate that the St. Andrew 
Bay and adjacent waters are important 
nursery grounds and as such should be 
afforded special consideration in terms 
of coastal zone management (Sykes 
and Finucane, 1966). The large-st species 
was Dasyatis sabina, which averaged· 
28.1 em. Other species with large mean 
lengths were Arius felis, 22.1 em, and 
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Elops saw·us, 20.2 em (Table 1). 

Fish Weights: Total wet weights by 
station and month varied considerably 
(Table 2). The combined total was 
381.4 kg. The catch per month for all 
stations and for each area varied season
ally. The lowest percentage of catch-by
weight occurred in the winter months 
(20.0% for Dec., Jan., and Feb.). A 
gradual increase in catch-by-weight was 
evident from spring collections (20.2% 
for Mar., Apr., and May), through 
summer (27 .2% for June, July, and 
Aug.) to autumn collections (32.5% for 
Sept., Oct., and Nov.). The large catch
by-weight reported for January (6 kg) 
was primarily due to the collection of 
over 2,500 Leiostomus xanthurus at 
Station 7 (Area I). This one large school 
of fish weighed 4. 7 kg and comprised 
78.3% of the total weight reported for 
January collections. Catch weight for 
each area by month is shown in Figure 3. 
The general seasonal trend in catch-by
weight for all stations (Table 2) is also 
apparent between areas (Fig. 3). Weight 
of catches tends to be high in autumn, 
low in winter, rising in spring and summer. 

Mean weights for the majority of 
species were low (Table 1). Of the 88 
species taken in this beach seine smvey, 
60.2% of the individuals m all the 
species averaged 5g or less; 11.3% aver-
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Figure 2. Monthly means and ranges f t 
o • • o wa er 

temperatures (C) and salm1ty ( 0
/

00
) for each 

area of St. Andrew Bay, Florida, and adjacent 
coast, August 1974 through July 1975. 

aged between 6 and lOg; 13.6% aver
aged between 11 and 20g. The remaining 
14.8% averaged from 21 to 500g. 

Seasonality of Catch: The number of 
fishes ~nd species from St. Andrew Bay 
and adJacent coastal waters Varied accord
ing to season. The winter months had the 

Table 2. Weights (g) of fish catches by months and stations in the nearshore zone of St. Andrew Bay, Florida, and adjacent coast, 1974-1975. 

Station 1974 1975 
(A,oa) Aug S<p Oct Nov Ike Jan F<b Mar Ap, May Jun~ Total 

1(1) 2,908.4 7,141.1 3,045.8 4,115.1 1,686,3 559.5 317.6 675.1 315.3 1,482.7 1
'74u-1998 

2(1) 5,947.3 2,859.4 803.3 773.3 64.9 345.1 1,217.6 532.3 533.9 1,416.2 : ·:06.0 575:5 
24,187.8 

3(11) 3,107.9 1,655.5 4,515.4 10,363.3 288.2 6,178.6 46.9 532.0 1,833.8 334.7 
'5!!·: 1,858.1 

16,474.8 

4(11) 863.1 759.7 3,648.6 2,984.8 225.6 1,450.4 659.8 722.3 1,596.0 1,950.5 32,136.3 

5(11) 1,876.4 3,867.1 2,103.8 2,411.4 47.8 1,836.0 1,184.5 11,268.2 2,145.8 1,692.6 585.7 49 1.4 15,898.0 

6(lll) 1,904.4 6,607.3 1,209.4 2,079.5 642.7 71.6 731.5 337.0 1,087.0 1,707.5 949.7 221.8 29,241.1 

7(1) 4,184.2 6,235.4 968.8 830.3 96.6 47,575.9 1,14..1 168.2 1,298.1 1,572.7 1,322:2 3:;·~ 17,395.7 

8(1) 2,869.5 7,439.2 3,443.5 1,494.3 493.5 848.5 82.1 764.6 1,518.5 2,904.6 ~:~~~:; 3,710:7 
65,779.3 

9(1) 9,094.3 5,498.0 3,279.0 2,074.6 586.2 32.8 356.8 169.8 5,193.6 2,729.7 28,574.5 

10(11) 860.3 2,058.5 443.3 1,746.9 413.7 36.7 1,717.6 2,842.9 515.1 1,571.3 421 7 855.2 32,320.3 

ll(II) 1,883.4 1,933.3 149.8 993.1 241.6 96.4 962.1 109.7 7,204.6 3,084.1 1 100.2 1,623.6 14,251.6 

12(1) 8,818.2 10,802.6 3,724.0 1,880.4 180.3 746.0 1,288.3 136.6 3.3 12,469.3 2,484.9 6,244.0 24,002.3 

13(1V) 3,264.5 1,158.9 1,653.7 2,322.7 3.8 218.2 763.9 647.4 393.6 1,046.7 3,973.3 1,453.9 43,987.8 

14(1V) 535.4 2,221.0 19.3 15.0 392.3 22.9 374.2 14.1 4.2 1.8 1129.6 1,288,1 16,734.8 

15(N) 1,419.4 610.0 3.1 15.0 26.8 0 23.8 6.4 0 0.5 0
· 2,041.9 5,771.7 

16(1V) 358.9 0 88.4 32.0 11.8 4.4 2.2 2.8 8.1 18.8 1 405 2 3,267,5 5,372.5 

17(1V) 1,509.5 75.9 10.4 12.6 0 38,8 0.5 0 3.5 495.7 1:976:6 
2 ·:~:·; 4,259.2 

Total 51,405.1 60,922.9 29,109.6 34,144.3 5,402.1 60,061.8 10,873.5 18,929.4 23,654.4 34,479.4 24,91~48:3 
4,962.8 

381,350.5 
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lowest percentage of the total catch 
(15.1 %). There was a gradual increase in 
catch from spring collections (25.8%) 
through summer (29.1%) to autumn 
(30.9%). The highest catches of fish 
were made in August, September, May, 
and July; the lowest catches were made 
in December, February, April, and June 
(Table 3). The single large catch of 
Lagodon rhomboides at Station 12 
(Area I) accounted for the high total 
catch in May (Fig. 4). Areas I and II 
had higher numbers of individuals in 
the majority of months. The large in
crease in numbers of individuals in Area 
IV for June and July was due to the 
occurrence of large numbers of Har
engula jaguana along the gulf beach 
stations (Fig. 4). The number of species 
per month varied from 24 in April to 
51 in August. The number of species per 
month was high between June and 
November and low from December 
through May (Table 3). 

The number of species per station 
for each area varied seasonally (Fig. 5 ). 

10 

0 AREA I 
G AREA II 
• AREA Ill 
A AREA IV 

1974 1975 

Figure 3. Monthly weight (kg) of fish collections 
from each area of St. Andrew Bay, Florida, 
and adjacent coast, 1974-1975. 

St. Andrew Bay shorefishes 49 

Generally, numbers of species were at a 
seasonal low in the winter and increased 
steadily to a seasonal high in the summer 
and autumn. The differences in numbers 
of species between areas may be due to 
sampling bias. Collections in Area IV 
had lower numbers of species in the 
majority of months, a fact that may be 
due to the difficulty in sampling the high 
energy outer beach swash zone coupled 
with net avoidance due to lower tur
bidity. 

DISCUSSION AND SUMMARY 
BY AREA 

The nearshore zone is different for 
each area of the St. Andrew Bay system. 
Area I is deeper, and has higher annual 
average salinities than any other area 
within the bay system. Areas II and III 
are different in character due to their 
lower annual average and greater annual 
range of temperatures and salinities. 
Waters in these areas are more turbid 
and shallower than Area I (Ichiye and 

1~000 

12,000 

11,000 0 AREA I 
It AREA II 

1~000 • AREA Ill 
A AREA IV 

9,000 

a •ooo m . 
~ <OOO 

,000 

Figure 4. Number of individuals of fishes 
collected monthly from each area of St. Andrew 
Bay, Florida, and adjacent coast, 1974-1975. 
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Table 3. Numbers of fishes caught each month in the nearshore zone of St. Andrew Bay, Florida, and adjacent coast, 1974-1975. 

Species 

Menidia beryl/ina 
Lagodon rlwmboides 
Leiostomus xanthunls 
Eucinostomus argenteus 
Fundulus simi/is 
Harengula jaguana 
Lucania parva 
Cyprinodon variegatus 
Fundulus grand is 
Mugil curema 
Trachinotus carolinus 
Microgobius gulosus 
Mugil cephalus 
Adinia xenica 
Poecilia latipimw 
Syngnathus scovelli 
Strongylura marina 
Menticirrhus littoralis 
Cynoscion nebulosus 
Orthopristis chrysoptera 
Anclwa mitchilll 
Anclwa lyolepis 
Bairdiella chrysura 
Strongylura no lata 
Paralichthys albigutta 
Caranx hippos 
Oligoplites saurus 
Lutjanus griseus 
Gobionellus shufeldti 
Hyporhamphus unifasciatus 
A chirus lineatus 
Gobiosoma robustum 
Symphurus plaglusa 
Eucinostomus gula 
Menticirrhus focaliger 
Sphoeroides nephelus 
Trachinotus falcatus 
Elops saurus 
Hypsoblennius hentzi 
Menticirrhus americanus 
Syngnathus louisianae 

Nicholsina usta 
Monacan thus hispidus 
Opsanus beta 
Bathygobius soporator 
Synodus foe tens • 
Lepomis macrochin1s 
Membras martinica 
Ancltoa sp. 
Sphoeroides sp. 
Chilomycterus schoepfi 
Astroscopus y-graecum 
Gobiosoma basel 
Chaetodipterus faber 
Syngnathus f/oridae 
Anclwa hepsetus 
Dasyatis sabina 
Lactophrys quadricomis 
Sphoeroides parvus 
Caranx bartholomaei 
Sphyraena barracuda 
Chloroscombrus chrysurns 
Hippocampus zosterae 
Chasmodes saburrae 
Citharichthys macrops 
Sphyraena borealis 
Strongylura sp. 
Chilomycterus antillarum 
Cynoscion arenarius 
Mycteroperca microlepis 
Prionotus scitulus 

Aug 

5,811 
2,352 

142 
1,107 

362 
3 

172 
160 
131 

14 
71 
37 
59 
20 
67 

4 
69 
10 
21 
86 

0 
2 

68 
0 
3 
4 

15 
8 

63 
17 

1 
1 

34 
0 
5 
0 
5 
2 

10 
0 

2 
1 
4 
3 
1 

10 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
2 
0 
0 
0 
2 
0 
0 
0 
0 
0 
1 
0 
2 
0 

Sep 

6,956 
2,342 

130 
2,378 

426 
13 

337 
25 
63 
56 
28 
13 
94 

0 
12 
2 

70 
3 

35 
67 

0 
115 

4 
35 

0 
0 

30 
28 

0 
1 

22 
0 

14 
0 
0 

10 
0 

17 
0 
1 
3 

9 
1 
5 
0 
8 
0 
0 
0 
0 
2 
0 
0 
0 

0 
0 
2 
0 

0 
1 
1 
0 
1 
0 
0 

0 
0 

1974 
Oct 

2,656 
1,031 

2 
2,282 
1,078 

23 
381 
403 
513 

10 
7 
9 

11 
27 
2 

14 
15 

1 
40 
10 

0 
1 
8 

31 
1 
0 
3 

32 
18 
0 

10 
0 
6 
0 
0 
3 

21 
0 

10 
7 

14 

8 
6 
2 
7 
2 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
2 
5 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 

Nov 

1,513 
618 

2 
1,678 
2,171 

3 
200 

1,422 
!>31 

10 
4 

51 
40 

103 
189 
25 

3 
23 
28 
2 
0 
0 
0 
3 
0 

14 
0 

13 
0 
6 

21 
4 
5 
2 
1 
4 
0 
0 
3 
4 

0 
8 
2 
1 
3 
0 
0 
0 
3 
2 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Dec 

954 
3 

232 
0 

447 
0 

28 
445 
102 

4 
14 

1 
0 
6 
2 
7 
1 
7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
5 
0 
0 

26 
1 
0 
0 

0 
0 

0 
0 
0 
0 
0 
1 
7 
0 
0 
0 
0 
0 
0 
2 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Jan 

586 
115 

3,930 
6 

1,472 
0 

85 
827 
357 
591 

0 
20 

1 
16 

0 
46 

0 
2 
0 
0 
0 
0 
0 
0 
9 
0 
0 
0 
3 
0 
0 
8 
0 
0 
1 
0 
0 
0 
0 
0 
0 

1 
0 
0 
0 
0 
1 
6 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
2 
0 
0 

Feb 

1,006 
461 

1,937 
0 

282 
0 

58 
106 
28 

519 
0 

88 
3 
1 
0 

84 
8 
1 
0 
0 
0 
0 
1 
0 

11 
0 
0 
0 
4 
0 
0 
9 
2 
0 
0 
1 
0 
0 
8 
0 
0 

0 
1 
1 
3 
1 
3 
1 
0 
0 
1 
3 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 

Mar 

804 
1,072 
2,030 

0 
254 

0 
2,938 

33 
65 
55 

0 
37 
46 

0 
0 

54 
1 
2 
0 
0 
0 
0 
0 
0 

16 
0 
0 
0 

22 
0 

8 
1 
0 
1 

0 
0 
1 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
3 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

1975 
Apr 

911 
1,201 
1,181 

12 
513 

0 
14 

405 
153 

0 
1 

28 
170 
163 

0 
11 

1 
1 
0 
0 
3 
0 
0 
0 

24 
0 
0 

0 
0 
0 

0 
2 
0 
0 
0 
0 
0 
0 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

May 

689 
11,534 

355 
225 
122 

0 
63 
28 

132 
2 
4 

45 
20 

3 
0 
7 

14 
0 
0 
5 

139 
0 
0 
1 

11 

0 
0 
0 
0 
0 
0 

15 
0 
4 

0 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 
0 
0 
5 
0 
4 

0 
0 
0 

3 
2 
0 
0 
0 
0 
0 
0 
2 
3 
0 
0 
0 
0 

June 

1,488 
992 
181 

70 
311 

1,050 
201 

57 
90 

3 
167 

68 
2 
5 
0 
0 

47 
67 
24 
9 
0 
1 
7 

14 
7 

10 
0 
2 
0 
0 
1 
0 
6 

10 
0 
2 
0 

0 
0 
1 

0 
0 
2 
0 
1 
0 
0 
0 
4 
4 
0 
0 
9 
0 
0 
2 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

Jul 

4,881 
372 
109 
135 

59 
5,265 

494 
3 

45 
31 

212 
95 

8 
0 
0 

12 
31 

142 
44 
12 
1 
0 

31 
22 

3 
53 
31 

0 
4 
3 
3 
7 
2 
1 
0 
1 
0 
0 
1 
1 
0 

0 
1 
3 
0 
0 
0 
0 

12 
1 
2 
0 
2 
0 
0 
7 
0 
0 
4 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Table 3- (cont.) 

1974 

Species Aug Sep Oct Nov 

Prionotus tribulus 0 0 0 2 
Arius fe/is 0 0 0 0 
Dasyatis sayi 0 0 0 
Engrau/is eurystole 0 0 0 0 
Hemipteronotus IWJ>acu/a 0 1 0 0 
Hippocampus erectus 0 0 0 1 
Lutjanus synagris 0 1 0 0 
Micrognathus crinigerus 0 0 0 0 
Micropterus salmoides 1 0 0 0 
Micropogon undulatus 0 0 0 0 
Monacan thus ciliatus 0 0 0 0 
Myrophis pzmctu Ius 0 0 0 0 
Notropis peterson/ 0 0 0 0 
Polydactylus octonen111s 0 0 0 
Rachycentron canadum 0 0 0 0 
Trinectes macu/atus 0 1 0 0 
Tylosums crocodi/us 0 1 0 0 
Total 10,970 13,370 8,716 8,724 
Number of species 51 48 43 42 
%of total 11.0 13.4 8.8 8.8 

Jones, 19 61). Area IV has the highest 
annual average and narrowest annual 
range of salinities, an absence of sub
merged attached vegetation and re
latively clear water. Each area has its 
own ichthyofaunal characteristics. 
Area I- St. Andrew Bay 

The central bay had the largest 
catch of individuals per area (52,322), 
catch of individuals per station per year 
(8,720), number of species per area (61), 
number of species per station per year 
(9 .4) (Table 1), and weight of fish per 
station per year (35.2 kg) (Table 2). 
Area I had an average standing crop of 
35.7 kg/ha. The catches from Area I 
were dominated by four species in the 
majority of beach seine landings (Table 
4). These four species (Menidia ber
yllina, Lagodon rhomboides, Eucino
stomus argenteus, and Leiostomus xan
thurus) comprised 94.5% of the total 
catch from this area. 
Area II - Upper Bays 

Bast Bay, West Bay and the southern 
half of North Bay (Fig. 1) differed both 
physically and biologically from the 
central basin of St. Andrew Bay (Area I). 
Area II had a smaller catch of individuals 
per area (34,665), catch of individuals 

St. Andrew Bay shoreflshes 51 

1975 

Dec Jan Feb Mar Apr May June Jul 

0 0 0 0 0 0 0 0 
0 0 0 0 0 1 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 0 
1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

2,301 8,091 4,638 7,452 4,807 13,443 4,920 12,147 
26 28 31 26 24 33 40 42 
2.3 8.0 4.7 7.5 4.8 13.5 4.9 12.2 

per station per year (6,933), number of 
species per area (52), number of species 
per station per year ( 11.4) (Table 1), 
and weight of fish per station per year 
(23.1 kg) (Table 2). The standing crop 
was 23.4 kg/ha. Collections from the 
upper bay stations were dominated by 
an entirely different community of 
fishes. The cyprinodontids, peociliids, 
and atherinids were common in this 
region. Menidia beryllina, Fundulus 
simi/is, Leiostomus xanthurus, Lucania 
parva, and Cyprinodon variegatus com
prised 7 5. 7% of the total catch from 
this area (Table 4). 
Area III - Deer Point Dam 

The upper portion of North Bay re
presents an interface between the 
freshwater Deer Point Lake and North 
Bay (Fig. 1 ). This area had the least 
annual average and greatest annual range 
of salinities (Fig. 2). Area III had the 
lowest catch of individuals per area 
(3,002) and number of species per area 
(25) (Table 1). The standing crop 
(17.6 kg/ha), weight of fish per station 
per year (17 .4 kg) (Table 2), and number 
of species per station per year (7 .5) 
were the third highest of the four areas. 
Several specimens of freshwater species 
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(Lepomis macrochirus, Microp terus sal
moides, and Notropis petersoni) were 
taken at Station 6 (Table 1 ). Some spill
over of the freshwater fauna from the 
lake into the brackish waters of North 
Bay (Area III) was obvious. Area III was 
dominated by three species - Eucino
stomus argenteus, Menidia beryllina, and 
Fundulus simi/is (Table 4). These three 
species comprised 76.2% of all fishes 
landed at this site. Three of the fresh
water species and the majority of marine 

fishes taken by beach seine (Table 1) 
were previously reported by Crittenden 
(1957), who did a pre-impoundment 
study of North Bay using gill nets, 
rotenone, explosives, and an otter trawl. 
Area IV - Gulf Beach 

This area was characterized by a high 
annual average and narrow annual range 
of salinities (Fig. 2). The catch of in
dividuals per station per year (1,918), 
weight of fish per station per year (7 .4 
kg) (Table 2), standing crop (7.5 kgfha), 

Table 4. Ten most abundant fishes by area in the nearshore zone of St. Andrew Bay, 
Florida, and adjacent coast, 1974-1975. 

Areal Area II 

%of total %of total 
Species area catch Species area catch 

Menidia beryllina 37.5 Menidia beryllina 20.9 
Lagodon rhomboides 36.2 Fundulus similis 17.1 
Eucinostomus argenteus 11.1 Leiostomus xanthurus 14.2 
Leiostomus xanthurus 9.7 Lucania parva 13.3 
Fundulus simi/is 1.5 Cyprinodon variegatus 10.2 
Lucania parva 0.7 Lagodon rhomboides 7.5 
Cyprinodon variegatus 0.5 Fundulus grandis 5.4 
Mugil curema 0.5 Eucinostomus argenteus 3.3 
Fundulus grandis 0.3 Mugil curema 1.6 
Orthopristis cluysoptera 0.3 Microgobius gulsus 1.3 
Total 98.3 Total 94.8 

Area III Area IV 

%of total %of total 
Species area catch Species area catch 

Eucinostomus argenteus 29.7 Harengula jaguana 66.1 
Menidia beryllina 28.3 Menidia beryllina 5.8 
Fundulus simi/is 18.2 Lagodon rhomboides 5.4 
Mugil cephalus 6.0 Trachinotus carolinus 5.1 
Anchoa lyolepis 3.8 M ugil curema 4.8 
Cyprinodon variegatus 3.7 Menticirrhus littoralis 2.7 
Fundulus grandis 3.1 Fundulus similis 2.4 
Mugil curema 1.6 Leiostomus xanthurus 2.3 
Lagodon rhomboides 1.5 Fundulus grandis 0.8 
Strongy lura marina 1.2 Hyporhamphus unifasciatus 0.6 
Total 97.1 Total 96.0 
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Figure 5. Number of species collected monthly 
from each area of St. Andrew Bay, Florida, 
and adjacent coast, 1974-1975. 

and numbers of species per station per 
year (3.7) were the lowest recorded in all 
four areas. Collections from the gulf 
beach stations were dominated by only 
one species (Harengula jaguana) which 
comprised 66.1% of the total catch from 
Area IV (Table 4). Saloman (1974) 
studied the fishes of the nearshore zone 
along the gulf front beach at Sand Key, 
Florida. Of the ten most abundant species 
reported in his study, nine were also 
taken along Panama City Beach. Saloman 
also reported that of the total number of 
individuals, over half were Harengula 
jaguana. 

Thus, each area within the St. Andrew 
Bay system and adjacent coastal waters 
has its own environmental and ichthyo
faunal characteristics. Area II and III most 
represent estuarine conditions; they are 
dominated by five and three spec:ies, re
spectively, several of which (lvlenidia 
beryllina, Fundulus similis, Cyrpinodon 
variegatus) spend their entire life cycle 
in estuaries. Area I is environmentally 
intermediate between Areas II and III 
and Area IV; it is dominated by four 
species, lvlenidia beryllina, Lagodon 

St. Andrew Bay shorefishes 53 

rhomboides, Eucinostomus argenteus, 
and Leiostomus xanthurus, only one of 
which is entirely estuarine. Area IV is 
entirely marine (except after heavy 
rains); it is dominated by a coastal 
marine clupeid (Harengula jaguana). 

ACKNOWLEDGMENTS 

We thank Robert L. Shipp for his help 
with the identification of the Tetra
odontidae, Ralph W. Yerger for his help 
with the identification of the Cyprinidae 
and Centrarchidae, Bruce B. Collette and 
Luis R. Rivas for their help with the 
identification of the Belonidae, and 
Ralph W. Yerger, C. E. Dawson, and 
Stephen A. Bartone for reviewing the 
manuscript. 

LITERATURE CITED 

Allison, D. T. 1961. List of fishes from 
St. Andrew Bay system and adjacent 
Gulf of Mexico. Unpubl. stud. pap. 
Florida State Universtiy, 63 p. 

Bechtel, T. ]., and B.J. Copeland.1970. 
Fish species diversity indices as in
dicators of pollution in Galveston Bay, 
Texas. Contrib. Mar. Sci. 15:103-132. 

Brusher, H. A., and L. H. Ogren. 1976. 
Distribution, abundance, and size of 
penaeid shrimp in the St. Andrew Bay 
system, Florida. Fish. Bull., U. S., 
74(1):158-166. 

Crittenden, E. 1957. Pre-impoundment 
fishery study of North Bay and asso
ciated waters, Bay County, Florida. 
Proc. II Annu. Conf. Southeastern 
Assn. Game and Fish Comm. Oct. 
20-23. 

Environmental Protection Agency. 1975. 
Water quality study of St. Andrew Bay, 
Florida. Environmental Protection 
Agency, Office of Enforcement, Nat-

11

Naughton and Saloman: Fishes of the Nearshore Zone of St. Andrew Bay, Florida and Adjac

Published by The Aquila Digital Community, 1978



54 S. P. Naughton and c. H. Sal oman 

ional Enforcement Investigations Cen
ter, Denver, CO EPA 330/2-75-003, 
9 p. 

Florida Coastal Coordinating Council. 
1972. Florida coastal zone manage
ment atlas: A preliminary survey and 
analysis. Florida Coastal Coordinating 
Council, Tallahassee, Florida, 172 p. 

Gunter, G. 1941. Death of fishes due to 
cold on the Texas coast, January, 
1940. Ecology 22(2):203-208. 

Hastings, R. W. 19 72. The origin and 
seasonality of the fish fauna on a new 
jetty in the northeastern Gulf of 
Mexi~o. Ph.D. dissertation, Florida 
State University, 555 p. 

Hopkins, T. L. 1966. The plankton of 
the St. Andrew Bay system, Florida. 
Publ. Inst. Mar. Sci., Univ. Texas 
11:12-64. 

Ichiye, T., and M. L. Jones. 1961. On 
the hydrography of the St. Andrew 
Bay system, Florida. Limnol. Ocean
ogr. 6(3):302-311. 

Ingle, R. M. 1952. Studies on the effect 
of dredging operations upon fish and 
shellfish. Florida State Board of 
Conservation. Tech. Ser. no. 5. 1952. 

Johnson, M. S. 1975. Biochemical 
systematics of the atherinid genus 
Menidia. Copeia 1975 (4):662-691. 

Livingston, R. . J. 19 7 5. Impact of 
Kraft-Pulp Mill effluents on estuarine 
and coastal fishes in Apalachee Bay, 
Florida, U.S.A. Mar. Biol. (32):19-48. 

---------• T. S. Hopkins, J. 
K. Adams, M. D. Schmitt, and L. M. 
Welch. 1972. The effects of dredging 
and eutrophication of Mulat-Mulatto 
Bayou (Escambia Bay: Pensacola, FL). 
Report for the Dept. of Trans., F.S.U. 
Res. no 111308016, 1 May 1971-30 
April1972, 179 p. 

May, E. B. 1973. Environmental effects 
of hydraulic dredging in estuaries. Ala. 
Mar. Res. Bull. no. 9, 85 p. 

May, N., L. Trent, andP.J. Pristas.1976. 
Relation of fish catches in gill nets to 
frontal periods. Fish. Bull., U.S., 
74(2):449-453. 

McNulty, J. K., W. N. Lindall, Jr., and 
J. E. Sykes. 1972. Cooperative Gulf 
of Mexico estuarine inventory and 
study, Florida: Phase I, _Area descrip
tion. U.S. Dep. Comm., NOAA Tech. 
Rep., NMFS CIRC-368, 126 P· 

Nakamura, E. L. 1976. Sco:lllbrid fishes 
in St. Andrew Bay, Florida. Bull. 
Mar. Sci., 26(4):619-621. 

Odum, E. P. 1971. Funda:lllentals of 
ecology, 3rd ed., W. B. Saunders 
Co. Philadelphia, 57 4 p. 

Pristas, P. J., and L. Trent. 1977. Com
parisons of catches of fisheS in. gill~ets 
in relation to webbing rnatenal, time 
of day, and water depth in St. Andrew 
Bay, Flordia. Fish. BulL, U.S., 75(1): 
103-108. 

Robins, C. R. 1957. Effects of storms on 
the shallow-water fish fauna of south
ern Florida with new records of fishes 
from Florida. Bull. Mar. Sci. Gulf and 
Carib. 7(3):266-275. . 

Saloman, C. H. 1974. Physical, chemical, 
and biological characteristics of the 
nearshore zone of Sand Rey, Florida, 
prior to beach restoration: A_ rep?rt 
to the U.S. Army Coastal Engmeenng 
Research Center Interservice Support 
Agreement no. CERC 7 3-27, 1,443 P· 

Sykes, J. E., and J. H. Finucane. 19_66. 
Occurrence in Tampa ]3ay, Flonda, 
of immature species do:coinant. in G.ulf 
of Mexico commercial flshenes. 
Fishery Bull. Fish Wild!. Serv. U.S., 
65(2) :369-379. 

Taylor, J. L., and C. H. S,;;:::~.lo:Uan. 19~8. 
Some effects of hydr auhc dredging 
and coastal develop~ ent in Boca 
Ciega Bay, Florida. Fishery Bull. 
Fish Wildl. Serv. U.S_ , 67:213-241. 

Trent, L., and P. J. Prista:5- 1977 ·Select-

12

Gulf of Mexico Science, Vol. 2 [1978], No. 1, Art. 4

https://aquila.usm.edu/goms/vol2/iss1/4
DOI: 10.18785/negs.0201.04



ivity of gill nets on estuarine and coast
al fishes from St. Andrew Bay, Florida. 
Fish. Bull., U.S., 75(1):185-198. 

U. S. Congress. 1972. Panama City 
Harbor, Florida. Letter from the Sec
retary of the Army transmitting a 
letter from the Chief of Engineers, 
Department of the Army, dated 
October 18, 1971, submitting a re
port together with accompanying 
papers and an illustration on Panama 
City Harbor, Florida, requested by 
resolutions of the committees on 
public works, United States Senate 

St. Andrew BaY shorefishes· 55 

and House of Representatives, adopted 
June 8 and June 9, 1965, 122 P· 

Vick, N. G. 1964. The marine ichthyo
fauna of St. Andrew Bay, Florida, and 
the nearshore habitats of the north
eastern Gulf of Mexico. Texas A&M 
University, Dept. Oceanogr. Meteorol., 
Proj. 286-D, Ref. 64-19T, 77 P· 

Wiley, M. L., T. S. Y. Koo, and E. L. 
Cronin. 1972. Finfish productivity in 
coastal marshes and estuaries. Coastal 
Marsh and Estuary Symposium, J~ly 
17-18, 1972, Louisiana State Umv., 
Baton Rouge, LA, 16 p. 

13

Naughton and Saloman: Fishes of the Nearshore Zone of St. Andrew Bay, Florida and Adjac

Published by The Aquila Digital Community, 1978


	Northeast Gulf Science
	6-1978

	Fishes of the Nearshore Zone of St. Andrew Bay, Florida and Adjacent Coast
	Steven P. Naughton
	Carl H. Saloman
	Recommended Citation


	tmp.1526057427.pdf.8a4GE

