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Introduction 

In 1951 and 1952. Harold C. Loesch 1 carried out an ecological study of the popula· 
lions of coquina clams. Donax variabilis Say and Donax tumida Philippi, on the Gulf 
beach of Mustang Island. Loesch t 19571 included in his ecological report some data on 
parasites of Donax, with illustrations of certain species. but did not name any of them. 
The purpose of the present paper is to name the trematodes found in Donax wriabilis at 
Mustang Island, to describe them so they can be identified by other workers. and to 
discuss their biological significance. The author studied the parasites of Donax with 
Loesch in 1951 and 1952, and made a more intensive study of some of them in June. 
1957, while employed on the summer staff of the Institute of Marine Science. 

Most of the parasites previously known from Donax have been described by European 
workers, mainly from the coast of France. The European species include a bucephalid 
cercaria identified by Giard ( 1897a) as Bucephalus haimeanus Lacaze-Duthiers, 1854, 
metacercariae of Gymnophallus sp., and two trichocercous cercariae, Cercaria pectinata 
Huet, 1891 and C. lutea rnn Bt-neden. 1870, of Giard, 1897 a. There is considerable 
literature on each of these species. The author has the opinion that Giard's bucephalid 
was not B. ha.imeanus hut a still unnamed species distinct from the one found by 
Lacaze-Duthiers in Ostrea edulis. Rees t 1939) believed the gymnophallids found in 
Donax to be metacercariae of the tailless Cercaria strigata Lebour, 1908. from sporo
cysts in Cardium edule, and thought that the adult form was some Gymnophallus of 
birds. most likely G. deliciosus I Olsson) of gulls. Palombi ( 1934) reported that Cercaria 
pectiTUJta. tor a similar trichocercous cercaria) encysted in amphipods and developed 
into adults of the fellodistomatine species Bacciger bacciger (Rudophi) in fishes which 
ate the amphipods. Dollfus ( 1946) considered the Cercaria lutea van Beneden of Giard 
to be a synonym of C. pectinata Huet. This species I if it is only one) has been reported 
from Donax rittatus Da Costa ID. anaiinus Lamarck) as well as from D. trunculus L. 

The only American trematode reported from Donax prior to the publication of 
Loesch t 1957) is the monorchiid Postmonorchis donacis Young, 1953, whose sporo
cysts, cercariae. and metacercariae are found in D. gouldii Dall on the coast of southern 
California. The life cycle of this species was described by Young ( 1953). 

1 Mr. Loesch was a graduate student in biological oceanography under Dr. J. G. Mackin at the 
A. and l\l. College of Texas. His study was guided by Mr. l\l. D. Burkenroad and Dr. Gordon Gunter of 
the Institute of Marine Science at Port Aransas on Mustang Island. 
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Descriptions of Species 
Parvatrema donacis n. sp. 

Cable (1953) described the adult, metacercaria, and cercaria of a new gymnophalline, 
Parvatrema borinquenae, from Puerto Rico. The new genus Parvatrema was said to 
differ from Gymnophallus Odhner, 1900, by having a large pit-like genital pore anterior 
to the ventral sucker, a short genital atrium, a well-developed pharynx, only one group 
of vitelline follicles, and the excretory formula 2 [ (2 + 2) + (2) ]. Metacercariae of 
Parvatrema borinquenae were found in the snail Cerithidea costata, and sporocysts and 
cercariae in the small clam Gemma purpurea. Cable obtained adults five days after 
feeding metacercariae to baby chicks, and guessed that the natural final host might he 
a wild duck. 

Metacercariae of the gymnophalline type, found in at least 85 per cent of the Donax 
variabilis on Mustang Island beach, have the features listed by Cable as distinctive for 
the genus Parvatrema but differ from P. borinquenae in some morphological details as 
well as in host and locality. They ;lre therefore considered to represent a new species, P. 
donacis. All metacercariae from Donax variabilis have lateral diverticula of the excre
tory bladder, posterior to the testes, which are not mentioned or illustrated by Cable. 
These and other structures are shown in Figure 1. Lateral papillae on the oral sucker, 

FIG. 1. Parvatrema donac;s metacercaria, living, dorsal view, drawn with camera ]ucida. Length 
0.29 and width 0.15 mm. Note lateral diverticula of excretory bladder posterior to testes, ovary ante, 
rior to right testis, and Yitellarium, anterior to left testis. 

FIG. 2. Parvatrema donacis, older metacercaria with expanded excretory bladder, living, ventral 
view, drawn with camera lucida. Length 0.30 and width 0.21 mm. Note common genital pore anterior 
to ,-ent ral sucker. 



FIG. 3. Cercaria of "dichotoma" type, believed to be Parwtrema donacis cercaria, from sporocyst 
in Donax variabilis, alive, dorsal view, drawn with camera lucida. 

FIG. 4. Cercaria believed to be Parvatrema donacis cercaria, alive, ventral view, drawn with camera 
lucida. 

FIG. 5. Cercaria choanura from sporocyst in Donax variabilis, alive, sl ightly flatten ed, stained with 
neutral red ; dorsal view, drawn with camera lucida. Length 0.28 and width 0.09 mm. 

FIG. 6. Cercaria choanura, killed in formalin and stained with alum cochineal; ventral view, drawn 
with camera lucida. Length 0.275, width 0.063 mm. 

FIG. 7. Metacercaria dissected from cyst in Donax variabilis, believed to be the metacercarial stage 
of Cercaria choanura. alive, stained with neutral red; ventral view, drawn with camera lucida (com
posite of several specimens). 
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like those of P. borinquenae, were seen on some specimens. Cephalic glands could not 
be counted accurately, even when stained with neutral red. Twelve flame cells, placed 
exactly as in Cable's Figure 1, were observed and drawn before Cable's drawings were 
seen. Connections of all tubules were not traced, but there seems lo be no reason to doubt 
that P. donacis has the same excretory formula as P. borinquenae, 2 [ (2 + 2) + (2) ] . 
Young. active metacercariae (Fig. 1) average 0.33 mm. in length and 0.17 mm. in 
width, with the oral sucker averaging 0.090 by 0.086 mm., the ventral sucker 0.037 by 
0.039 mm., and the pharynx 0.036 by 0.030 mm. Older metacercariae ffig. 2), up to 
0.80 mm. long and 0.50 mm. wide, are nearly motionless and so full of excretory concre
tions and other minute spherical bodies (parasites?) that they are quite opaque. Many 
of these older metacercariae eventually become calcified and sealed into the inner lining 
of the shell not far below the hinge, as has been reported for the metacercariae of 
Gymnophallus in Europe. Like other gymnophallines, the metacercariae of P. donacis 
remain unencysted but are surrounded by a zone of liquid or semi-liquid secretions. 

A furcocercous cercaria of the "dichotoma" type was found in eight of the 1017 Donax 
variabilis examined by Loesch in 1951 and 1952, but was not found in any of the 100 
clams dissected by the author in 1957. All of the known cercariae of this type, 
named for Cercaria dichotoma Mueller, 1855, develop from sporocysts in marine 
bivalves. Markowski ( 1936) , partly on the basis of a clue furnished by Pelseneer ( 1906). 
suggested that "dichotoma" cercariae are larvae of gymnophallines. Loesch (1957) 
called the metacercariae of P. donacis "Gymnophallus metacercariae" because of their 
resemblance to the European species assigned to that genus, and called the "dicho
toma" cercariae "Gymnophallus cercariae" because of Markowski's theory, the close 
association of cercaria and metacercaria in Mustang Island Donax, and the absence of 
any other cercaria which might be a gymnophalline. The cercaria of P. borinqueiiae 
Cable, described in 1953, is so similar to the one found in Donax variabilis that it now 
!'eems virtually certain that the latter is the cercaria of P. donacis. 

The Donax cercaria (Figs. 3 and 4 \ is somewhat larger than the Puerto Rican cercaria 
from Gemma, live specimens averaging 0.132 mm. in length and 0.058 mm. in width, 
with a range of 0.120 to 0.145 mm. in length and 0.050 to 0.065 mm. in width. The oral 
sucker averages 0.036 by 0.032 mm., the ventral sucker 0.033 by 0.032 mm., and the 
pharynx 0.017 by 0.016 mm. The tail is 0.044 mm. from body to fork, and 0.050 mm. 
from fork to tips of furci. No papillae were noted, and no setae, either on the body or on 
.the tail. Cephalic glands are so inconspicuous that they could not be counted accurately. 
'Flame cells and excretory tubules are exactly as in P. borinquenae, but the connection 
of the tubule from the second pair of flame cells co.uld not be seen, and excretory open
ings in tail furci, if present, were not noticed. These cercariae develop in short sporo
cysts, 0.40 to 0.60 mm. long and 0.14 mm. wide, in the gonad of Donax variabilis. Each 
sporocyst bears approximately six cercariae. The gonads of the eight infected clams 
contained no gametes. 

Parvatrema and Gymnophallus are fellodistomatids of the subfamily Gymnophallinae 
which have their adult forms in the intestines of birds. Cable (1953) obtained adults of 
Parvatrema borinquenae experimentally in baby chicks, and thought wild ducks might 
be the natural final hosts. Wild ducks do not feed on the Mustang Island beach. The 
final host of P. donacis is probably some wading bird or shore bird. Loesch (1957) ob
served black-bellied plovers, sanderlings, and Eastern willets feeding on Donax, but did 
not find trematodes in the few individuals he examined. The author fed metacercariae 
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of P. donacis to two one-week-old chicks in July, 1957, but failed to find any trematodes 
when the intestines were examined under a binocular dissecting microscope five days 
later. It is possible that younger chicks would have given positive results. 

Cercaria choanura n. sp. 

This very distinctive cercaria was found in 26 of the 1017 Donax variabilis examined 
by Loesch in 1951- 1952 and in one of the 100 examined by the author in 1957. It 
comes from orange-pigmented sporocysts 1.5 to 2.0 mm. long and 0.4 to 0.5 mm. wide 
which develop in the gonad and cause parasitic castration of the host. The stubby, 
transversely striated or "corrugated" tail of the cercaria is held by a muscular collar
like base, into which the tail can be withdrawn when the cercaria is crawling. This 
unique structure suggested the name "choanura." No other cercaria known to the author 
has a tail of this type. In dilute neutral red solution, the tail proper stains red but the 
collar remains unstained. 

Cercaria choanura is shown in Figures 5 and 6. Rows of minute spines or scales 
circling the body give it a transversely striated appearance. There are no specialized 
penetration spines. Cephalic glands, apparently three pairs, lie just anterior to the ven
tral sucker. They stain red in diluted neutral red. Ducts from the glands open dorsally 
near the anterior tip of the body. There is an anteroventral mouth, a nearly round oral 
sucker, a short prepharynx, a small but distinct muscular pharynx, and a narrow 
esophagus which runs to a point halfway between the two suckers and there divides 
into two sport, indistinct ceca. In stained specimens genital analagen can be seen, appar
ently anlagen of gonads just anterior to the excretory bladder and of ducts running 
anteriad over the dorsal side of the ventral sucker. The conspicuously granular cells of 
the thick bladder wall are reddish-brown in live cercariae stained with neutral red, and 
brown in formalin-fixed specimens stained with alum cochineal. No excretory tubes or 
flame cells were seen in the short time available for study of live cercariae. Nerve cords 
and ganglia (unstained) were seen in some cochineal-stained specimens (Fig. 6). 
Living, unflattened cercariae and specimens killed in cold formalin had approximately 
the same average measurements: Length of body 0.280 mm., width 0.080 mm., oral 
sucker 0.044 by 0.038 mm., ventral sucker 0.036 by 0.037 mm., pharynx 0.020 by 
0.015 mm., tail collar 0.042 by 0.037 mm., and tail proper 0.024 mm. long beyond the 
collar. 

Cercaria choanura is the "Cercaria A" of Loesch (1957). Cable in private corre
spondence expressed the opinion that this cercaria belongs to the family Monorchiidae, 
the adult forms of which live in the intestine of fishes. The author agrees, although C. 
choanura is very different from the cercariae assigned to Monorcheides cumingiae by 
Martin (1938, 1940) and to Postmonorchis donacis by Young (1953). Both of those 
cercariae have tails nearly as long as the body, covered with circular rows of prominent 
scales, and do not have a collar-like tail base. The cercaria of M. cumingiae develops in 
sporocysts in the visceral mass of the marine clam Cumingia tellinoides in Massachu
setts. Metacercariae, in the same clam or in Tellina tenera, developed into adults within 
four weeks after they were fed to eels and flounders. The cercaria of Postmonorchis 
donacis develops from sporocysts in Donax gouldii on California beaches and encysts in 
the same clam. Encysted metacercariae fed to Embiotocidae (surf perches) developed 
into adults. Both Martin and Young compared their cercariae with the European Cer
caria myocerca Villot, 1878, from the marine clam Scrobicularia tenuis. 
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Loesch and the author found encysted metacercariae apparently belonging to Cercari.a 
choanura in both Donax rnriabilis and D. tumida at )lustang Island, and in Dona:x 
tumida at Grand Isle, Louisiana, where D. rnriabilis does not occur. These metacer
cariae were most abundant in the walls of the incurrent siphon and in nearby parts of 
the mantle. They were seen in 72 of the 100 Donax 1;ariabilis dissected at Mustang 
Island in June. 1957, and in all of the relatiwly small number of D. tumida examined 
at Grand Isle. One Donax from Grand Isle, examined by Loesch, contained sporocysts 
and Cercaria choanura . .\o other trematode larrne were found on the Grand Isle beach. 
The metacercaria 1 Fig. 7 1 beliewd to be an adrnnced stage of C. choanura is coiled 
"ithin a cyst usually 0.125 to 0.150 mm. in diameter, rarely as much as 0.250 mm. 
Pigmented eyespots, suckers, pharynx, and excretory bladder are dearly ,·isible through 
the thin cyst "all. Dilute neutral red stains the esophagus and intestine a conspicuous 
red. Only a few metacercariae were dissected intact from cysts, after many attempts. 
Two intact liYe specimens measured 0.25 and 0.28 mm. long, 0.12 and 0.13 mm. wide, 
"ith oral suckers 0.0-1-7-0.050 by 0.056-0JJ60 mm .. wntral suckers 0.0-t3 by 0.04-5 mm., 
and pharynx 0.030 by 0.025 mm . .\o cephalic glands were seen, ewn in neutral red 
solution. The pharynx was larger and the inte;;tinal ceca were longer than in the cercaria. 
Flame cells and excretory tubules were not seen during the short time fo·ing metacer
cariae were studied. Figure I shows one of these metacercariae. 

Bucephalus loeschi n. sp. 

Three of the 1017 Donax rnriabilis examined by Loesch in 1951- 1952 and two of 
the 100 examined by the author in 1957 contained sporocysts and cercariae of a bu
cephalid. This specie;; was mentioned by Hopkins 119511 and Loesch 119571 but was 
not described. It seems best to name and describe it now even though some details of its 
morphology remain uncertain . The principal characteristics of the Donax bucephalid are 
shown in Figures 8 and 9. The species is named for its disco,·erer, Harold C. Loesch, 
and placed proYisionally in the genus Bucephalus rnn Baer, 1827. This is the type genus 
of the family Bucephalidae, and the name was first used for B. polJmorphus, the first
known bucephalid cercaria . 

Bucephalus loeschi closely resembles B. cuculus ~kCrady as redescribed by Hopkins 
I 195-l 1. It tends to be more elongate than the latter in life, being sometime;; ten times 
longer than wide. The pharynx is farther back, in the last fifth of the body length in 
elongated indiYiduals and seven-tenths of the way back in contracted cercariae. The 
excretory bladder is shorter than in B. cuculus, extending little more than halfway from 
the posterior end to the lewl of the pharynx. Fiw lfring cercariae had the following 
average measurements : Body length 0.382 mm., width 0.049 mm.; pharynx four-fifths of 
the distance from anterior to posterior end; anterior "sucker" 0.059 by 0.030 mm., 
pharynx 0.027 by 0.028 mm., tail stem 0.063 mm. long and 0.085 mm. wide, tail furci 
0.016 mm. wide and up to 2.25 mm. long. Measurements of fiw formalin-killed speci
mens a\·eraged as follows: Body length 0.25-l mm., width 0.060 mm.; pharynx seven
tenths of distance from anterior to posterior end; anterior "sucker" 0.037 by 0.030 mm., 
pharynx 0.015 by 0.021 mm., tail stem 0.0-1-8 by 0.093 mm., tail furci 0.022 mm. wide 
and 0.60 to 0.65 mm. long. The longe;;t fo·ing cercaria was 0.440 mm. long and 0.0.t3 
mm. wide. and the shortest formalin-killed specimen was 0.217 by 0.063 mm. 

Figures 8 and 9 giYe only an approximation or impression of the gland cells around 
the anterior "sucker" and pharynx, for these were newr seen very distinctly. Genital 
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9 

Fie. 8. Bucephalus Loesch ;_ cercaria from ;oporocy;ot in Dona.\· rnriabilis. ali,·e and ;oligh tly Aat tened, 
stained with neutral red: dor~al ,-: ew. drawn with camera lucida. Length of bodY 0.23 and w:dd1 
0.06 mm. . - . 

Fie. 9. Bu cephalus loeschi, bal;oam mount, ;otained with alum cochineal. wntral Yiew. chma "·i1h 
c~mern lucida . 

anlagen. though conspicuous in all specimens. were not consistent in form and arrange· 
ment. It is suspected that all cercariae seen were somewhat immature: naturally emerged 
cercariae might show structural details more distinctly. Sporocysts of B. loeschi are long 
and branched like those of other bucephalids. All of those seen were in the gonadal 
region, where they replaced germinal tissues and caused parasitic castration of the host. 
Spots of orange pigment in sporocysts giw the infected gonad a yellow color, as seen 
with the naked eye. 

Bucephalid cercariae identified as Bucephalopsis haim eanus haYe been reported from 
Donax trunculus in Europe by Giard ( 1891 a I and others. The author doubts that the 
cercaria from Donax is the same as the one from the European oyster, Ostrea edulis. 
Cercaria caribbea :XLII. a new bucephalid cercaria found in Donax denticulata in 
Puerto Rico by Cable (19561, differs from the l\Iustang Island species by its smaller 
size, more slender tail. longer excretory bladder, and some differences in minor features. 

Adult bucephalids known from Mustang Island and YicinitY include Rhipidoco:yle 
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transversale, R. lintoni, and Bucephaloides strongylurae, all from the needle gar, 
Strongylura marina. The cercariae of these species are unknown. Bucephalus cuculus 
cercariae, known to occur in Aransas Bay oysters, Crassostrea virginica, probably de
velop into Rhipidocotyle lepisostei in alligator gars, Lepisosteus spatula, but this has 
not been proved experimentally. An unidentified bucephalid cercaria was found once in 
the Gulf oyster, Ostrea equestris, at Port Aransas. Further search would probably reveal 
the presence of many other bucephalids, larval and adult, in this little-studied region. 

Lobatostoma sp. 

An immature aspidogastrid belonging to the genus Lobatostoma Eckmann was found 
in a Donax variabilis by Loesch in the summer of 1951. No additional specimens were 
found in the 1017 clams dissected by Loesch, nor in those examined by the author. 
Adults of this genus live in intestines of marine fishes, including pompanos and croakers. 

Discussion 
The trematodes now known from Donax in America belong to the three families 

Monorchiidae ( Postmonorchis donacis and presumably Cercaria choanura), Bucephal
idae (Cercaria caribbea XLII and Bucephalus loeschi), and Fellodistomatidae (Parva
trema donacis). The known European species belong to the last two of these families. 
The subfamilies Gymnophallinae, represented by Gymnophallus and Parvatrema, and 
Fellodistomatinae, represented by Bacciger, were placed together in the family Fellodis
tomatidae by Cable \ 1953 I. All of the known American parasites of Donax are different 
from any known European species. 

Pelseneer ( 1896, 1928) blamed heavy infections of Cercaria pectinata for periodic 
"decimations" of Donax vittatus on the northern coast of France. Jobert ( 1894) at
tributed an abnormal mortality of Tapes decussata and T. pullastra at Arcachon to a 
high incidence of a trichocercous cercaria similar to C. pectinata. Coe (1946) mentioned 
"trematode parasites," probably sporocysts and cercariae of Postmonorchis donacis, as 
one of the agents controlling California populations of Donax gouldii. Later, Coe (1955) 
attributed "epidemic disease" of Donax gouldii to a unicellular parasite 2-6 p. in 
diameter, which he compared to the oyster parasite Dermocystidium marinum. In 
Europe the coccidian Hyaloklossia pelseneeri Leger, which has spherical oocysts 75 to 
80 p. in diameter, has been reported from the kidney of Donax. 

Most if not all, of the known trematode parasites of pelecypods have been reported 
to cause parasitic castration of the hosts. Parasitic castration of Donax was reported 
for "Bucephalus haimeanus" and "Cercaria lutea" by Giard (1897a), for Cercaria 
pectinata by Pelseneer (1896, 1928) and others, and for Postmonorchis donacis by 
Young ( 1953). Loesch and the author found that Donax variabilis was made sterile by 
the sporocysts of Cercaria choanura, Bucephalus loeschi, and the "dichotoma" cercaria 
which we believe belongs to Parvatrema donacis. 

Metacercariae probably do not kill or sterilize Donax. However, it is probable that 
heavy infections affect the growth of this small clam, in view of the adverse effects on 
the much larger Crassostrea gigas that Hoshina and Ogino (1952) found to be caused 
by metacercariae of Gymnophalloides tokiensis Fujita, 1925. 

Hyperparasitism of sporocysts of Cercaria pectinata in Donax vittatus by the "hap
losporidian" Anurosporidium pelseneeri Caullery and Chapellier, 1906, was first re-
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ported from the northern French coast by Pelseneer ( 1896) , although he did not recog
nize the nature of the protistan parasites. Cepede (1911) made a careful study of the 
hyperparasite. Dollfus (1925, 1946) restudied it and found the original description in 
error, so he placed A. pelseneeri in the genus Urosporidium Caullery and Mesnil, 1905. 
U rosporidium pelseneeri and a similar spec:es (described by Guyenot, 1943) infecting 
sporocysts in Barnea candida cause "parasitic castration" of the trematode; that is, 
infected sporocysts fail to produce cercariae and become filled with hyperparasites 
instead. 

Nosema legeri Dollfus, 1912, a microsporidian hyperparasite of Gymnophallus meta
cercariae in species of Donax from France was reported by Giard ( 1897b) and Leger 
(1897) , and was later studied by Jameson (1902), Guyenot, Naville and Ponse (1925), 
Dollfus (1912, 1946) , and others. According to Dollfus, the Nosema infection gradually 
kills the metacercariae; as these become moribund, the mantle of the clam seals them 
over with calcareous deposits. Similarly, Parvatrema donacis metacercariae are sealed 
into the shell lining after they become large, inactive, opaque, and packed with minute 
round bodies of unknown nature. Dr. J. G. Mackin once examined these minute bodies 
and was not convinced that they were parasites, but he did not have time to make a 
thorough study. 

An interesting sidelight is the relationship of the Donax parasites to the parasites 
which supposedly cause pearl formation in larger bivalves. Giard (1897b) found pearls 
formed around Gymnophallus metacercariae in several species of Tellina, and possibly 
in Donax. Dubois (1901) claimed that metacercariae of Gymnophallus margaritarum. 
but only those killed by sporozoan infections, became the nuclei of fine pearls in Mytilus 
edulis. Dubois (1907, 1909) found sporozoan spores in the nuclei of pearls in Margariti
fera vulgaris, Modiola barbata, and Pinna nobilis on the Tunisian coast and suspected 
that the pearls were formed around the cysts of trematode and cestode larvae killed by 
hyperparasites. Dollfus ( 1946) said the parasitic worms were probably killed by a 
Nosema, similar to the species he found killing Gymnophallus metacercariae in Donax 
vittatus. Dubois ( 1903) claimed to have increased enormously the pearl production of 
Tunisian pearl oysters, Margaritifera vulgaris, by transplanting them to waters where 
mussels, Mytilus galloprovincialis, were heavily infected by Gymnophallus duboisi 
metacercariae containing hyperparasitic sporozoans. 

Summary 

Sporocysts and cercariae of three species and metacercariae of two species occur in 
coquina clams, Donax variabilis Say, on the Gulf beach of Mustang Island at Port Aran
sas, Texas. In addition, an immature aspidogastrid , lobatostoma sp., was found once. 
The cercariae are Bucephalus loeschi, Cercaria choanura, and a "dichotoma" cercaria. 
The bucephalid presumably penetrates and encysts in some fish and becomes adult in a 
second fish that eats the first one. Cercaria choanura is presumed to develop into a meta
cercaria which is found encysted in most of the Donax of Mustang Island, and to become 
an adult monorchiid in some fish that eats coquina clams. Cercaria choanura. and the 
metacercaria presumed to develop from it also were found in Donax tumida at Grand 
Isle, Louisiana and at Mustang Island. A gymnophalline metacercaria described as 
Parvatrema donacis, presumed to develop from the "dichotoma" cercaria, is found in 
most of the Mustang Island Donax; it probably becomes adult in some clam-eating shore 
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bird. All of these digenetic trematodes are considered to be new species. Previously 
known parasites of Donax are discussed. Parasitic castration is caused by all known 
sporocysts in Donax. 
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Introduction 

This paper is basically the result of a literature survey with the attempt to list all the 
species of fishes known to occur in Texas marine waters. The annotations are not 
intended to be complete, except for rare or uncommon forms, but are included for the 
use of the interested student for further study and the establishment of a species 
presence in Texas waters. Doubtful records are not included in the systematic listing 
but are mentioned in a discussion under the proper category. 

As many species as possible were examined from the collections of the Institute of 
Marine Science of the University of Texas at Port Aransas, the Department of Wildlife 
Management of the A. and M. College of Texas at College Station, and the Marine 
Laboratory of the Texas Game and Fish Commission at Rockport. References to speci
mens in these collections are abbreviated in the annotations as follows: IMS (Institute 
of Marine Science), ML (Marine Laboratory), AM (A. and M. College). Other abbrevi
ations include CNHM (Chicago Natural History Museum}, FWS (Fort Crockett Labora
tory, Fish and Wildlife Service, Galveston}, USNM (U.S. National Museum). 
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Previous Works on Texas Marine Fishes 
Ewn though the ichthyofauna of Texas has receiwd more attention than any other 

Gulf state, excepting possibly Florida. present workers have little idea of the number of 
species and their distribution along the Texas coast. Baughman I 1950a, 1950b) has 
compiled the only extensi,-e list, including both marine and freshwater fishes. This list. 
ewn though incomplete and perpetuating many errors, compiles a great deal of scattered 
information. Since that time many taxonomic revisions have helped clarify the status of 
many of our marine fishes. The most important of these are Ginsburg ( 1950, 195 la 
195lb, 1952b, 1952c, 1954). Rims (1950, 1951). and Briggs I 1955). 

The literature cited includes the main systematic and ecological studies that haw 
bearing on Texas marine fishes . Most of the older references are not included. Baughman 
I 1950b I lists a fairly complete number of these. 

Zoogeographic Considerations 
The status of Texas marine fishes from the standpoint of Gulf zoogeography is not 

completely clear, but some progress is being made in this field. Baughman (1950a) 
believed that the western Gulf was a separate entity from the eastern Gulf, divided by the 
silt laden flood of the Mississippi. Ginsburg ( 1952a) generally supports this theory with 
a different line of division, based on the distribution of four species. He speculates on an 
east-west fauna! break from two viewpoints: First. the division of populations at the 
species le,-el exemplified by Archosargus probaJocephalus and Hippocampus ::.osterae, 
two eastern Gulf species, and their counterparts A. oi:iceps and H. regulus in the western 
Gulf; ;:econd, the presence of two new species on the western Florida coast not known 
from the western Gulf. Menticirrhus focaliger and Centropristes me/anus. Hildebrand 
t 1955 I subsequently questioned the value of the status of A. oviceps showing that the 
diagnostic characters of western Gulf Archosargus were noteworthy but not of species 
magnitude. Kirk Strawn (personal communication I likewise questions the status of H. 
::.osterae and H. regulus and is presently revising the dwarf seahorses. Hildebrand ( 1954) 
also took .ll. focaliger from the Texas coast. Centropristes melanus has not been reported 
from Texas, although C. striatus, the Atlantic counterpart. was reported by Reed ( 1941). 
Even though Reed's lop. cit.) Centropristes were undoubtedly the common philadelphi
cus, me/anus may occur in the western Gulf. 
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That there has been disagreement between authors as to a distinct qualitative fauna) 
difference is clearly indi cative as to the lack of information at this point. Several factors 
must be analyzed before any conclusions could be drawn . 

The number of active marine ichthyologists in the northeastern Gulf outnumbers 
those in the northwestern. Recent additions to the known Texas fish fauna have most 
always been centered near the two marine laboratories on the Central coast. The more 
tropical region near Port Isabel has not been sampled intensively since the work of 
Evermann and Kendall I 1894). As a result, the Texas fish fauna of this area is less well 
known. 

For example Baughman I 1950a, 1950b) lists near 200 species of marine fishes, where
as this list contains 424. Two studies in this area should produce significant contri
butions-those of the offshore reefs and "mud lumps," and of the jetties. 

Briggs ( 1958) has listed 108 species from the northeastern Gulf, but unreported from 
the northwestern Gulf. Sixteen of these are reported in thi s list. He explains this apparent 
fauna! difference by the coral sponge community present in that area but absent in the 
northwestern Gulf. While this difference is impressive, it still remains to be conclusively 
shown. Even the reef fishes, common in the southern Gulf, heretofore recorded from the 
Texas Coast, occur sporadically near oil ri gs, jetties and banks, so even this difference 
may prove to be largely quantitative. 

The recently reported species in this area haw largely been the result of studies on 
the offshore and to a lesser extent pelagic fauna. Hildebrand's I 1954) study, collections 
by the Oregon (Springer and Bullis, 1956) and collections by Mr. E. D. McRae, formerly 
of the Texas Game and Fish Commission, have added greatly to the knowledge of these 
fishes. 

It seems likely that there is a much greater difference between the northern and 
southern Gulf of Mexico, the chan ges being gradual as noted by Reid I 1954) for the 
west coast of Florida and Hildebrand 11954, 1955) for the east coast of Mexico. Many 
tropical species common in the southern Gulf are either absent in Texas waters or are 
apparently strays durin g warmer months. 

Arrangement and Inclusion of Species 
Fresh-water species are included on the basis of their known existence in bay waters 

over ten parts per thousand total salts. This is arbitrary, but should serve to eliminate 
many forms which lack the osmoregulatory mechanisms to maintain a marine popula
tion . The fresh-water fi shes of the saltier Texas Rivers are not included, because it is 
felt that these are not a true part of the marine fauna. 

For higher categories of bony fishes the writer has essentially followed Berg 0940) . 
For the elasmobranchs, the classification of Bigelow and Schroeder ( 1948, 1953) has 
been used, except for the Carcharhinidae as modified by Springer 0950). For genera 
and species, the latest rev iser of the group has been followed, where possible. In some 
cases the nomenclature is the writer's opinion, and here synonyms pertinent to Texas 
studies are included. Common names follo wed by an asterisk ( *) are those accepted by 
the American Fisheries Society (see Chute, et. al. , 1948 and supplements ) . Other com
mon names used were chosen on the basis of widespread usage in this area. 

Remarks on the abundance and distribution of the common forms are taken from the 
main ecological works on Texas marine fi shes and from observations by the writer, and 
are not intended to summarize all information on a species. 

For the purpose of this paper Texas waters are considered to be those which lie north 



A PartiaUy Annotated Checklist of Marine Fishes of Texas 315 

.. ' ,· ' 

HEALD U.NIC 1·· .... • 

- ,/··_,,,...,·-!; ...... / 
.. -----~::-. : 

' 
;u·-

· · · ·· ··· -. .··· .... ~· · ·· · · ~ ···- .. ; · .... 

' Q 
C<lAPUS CHRISTI PASS .. · 
:' """°"ITALlllEE1 _ ... ···· 

: Q . 

C GULF OF MEXICO 

100 

Ct 

1000. 
, SCMC[ IANK 

···:··-
.. 

1_900 

--- ----- - -----~------- -- --------- _ _,:_ --- -----~-- -- _,._-~--- ------- -- ------- ----- --- __ j 2, · -

FIG. 1. Northwestern Gulf Waters. Those considered as Texas waters in this paper are inside dotted 
line. Reefs are marked with circles with radiating lines. 

of 25° 58' North Latitude and west of 93 ° 49' West Longitude, including the bays and 
lagoons from the Rio Grande River to Sabine Lake (Fig. 1). This area includes waters 
outside of the 1000 fathom line. The fish fauna of these deeper waters is essentially uni
form throughout the Gulf, but since these areas have been poorly collected, fishes known 
from this area are included. 

Annotated List 
BRAN CHI OSTOMID AE-Lancelets 

Branchiostoma Costa 
B. caribaeum Sundevall-Amphioxus. Lydia Ann Channel, (Baughman, 1950a); Port 

Aransas, (Gunter and Knapp, 1951 ); Aransas Bay flats off Mud Island, (ML), 
five specimens; Freeport, nine fathoms, (ML) three specimens. 
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ISURIDAE-Mackerel Sharks 

I surus Rafinesque 

I. oxyrinchus Rafinesque-Mako* (Sharp-nosed Mackerel Shark). Port Isabel. 
!Baughman and Springer, 1950); off Port Aransas (Baughman, 1950a); snapper 
banks off Port Aransas ( IMS). 

Carcharodon Agassiz 

C. carcharias (Linnaeus)-Great White Shark*. (Maneater). Near Port Aransas, 
(Baughman, 1950a) ; near Port Aransas, (Gunter and Knapp, 1951). 

ALOPIIDAE-Thresher Sharks 

Alopias Rafinesque 

A. vulpinus (Bonnaterre )-Thresher Shark*. (Common Thresher). Near Port Aransas, 

(Gunter, 1941). 

ORECTOLOBIDAE-Nurse Sharks 

Ginglymostoma Muller and Henle 

G. cirratum (Bonnaterre)-Nurse Shark.* Near Port Aransas, (Baughman, 1950a; 
Baughman and Springer, 1950). Port Aransas jetties, (IMS), jaw. 

RHINCODONTIDAE- Whale Sharks 

Rhincodon Smith 

R. typus Smith-Whale Shark*. Near Port Isabel, (Baughman, 1947), sight record; off 
Port Aransas, (Baughman, l 950a), sight record; 18 miles southeast Port Aransas, 
(Gunter and Knapp, 1951), sight record. The embryo reported by Baughman 
( 1955) and described by Reid ( 1957a) was taken off the coast of Mexico. 

SCYLIORHINIDAE-Cat Sharks 

Bigelow, et al. , ( 1953) report Apristurus atlant(cus (Koefoed) from near Texas waters 
and it should be expected here. 

Scyliorhinus Blainville 

S. retifer (Garman )-Chain Dogfish. Gulf, 220- 260 fathoms, Oregon stations 541, 546, 
(Springer and Bullis, 1956). 

TRIAKIDAE-Smooth Dogfishes 

M ustelus Link 

M. canis (Mitchell)-Atlantic Smooth Dogfish*. Off Port Aransas, (IMS). Hildebrand 
( 1954) found this species abundant offshore. 

CARCHARHINIDAE-Requiem Sharks 

Baughman and Springer (1950) report Prionace glauca (Linnaeus) from doubtful 
sight records and Enlamia springeri (Bigelow and Schroeder) on the basis of geo
graphic range. No specimens are known from the northwestern Gulf. 

Galeocerdo Muller and Henle 

G. cuvieri ( leSueur )-Tiger Shark (Leopard Shark). 25 miles south Galveston, Port 
Arthur and Port Aransas (Baughman and Springer, 1950). 
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Scoliodon Miiller and Henle 

S. terraenovae (Richardson)-Sharp·nosed Shark*. Common in the inshore Gulf. 

Aprinodon Gill 

A. isodon (Miiller and Henle)-Smooth-tooth Shark. Texas, (Bigelow and Schroeder, 
1948); Laguna Madre and Galveston, (Baughman and Springer, 1950); near 
Sabine Pass, (Hildebrand, 1954); Laguna Madre, \Simmons, 1957). 

Negaprion Whitley 

N. brevirostris (Poey)-Lemon Shark*. Aransas Bay, (Gunter, 1945); Texas, \Bigelow 
and Schroeder, 1948). 

Pterolamiops Springer 

P. longimanus (Poey)-White-tipped Shark. Apparently common offshore, \Backus, 
Springer and Arnold, 1956; Springer and Bullis, 1956) . 

Eulamia Gill 

E. floridana (Bigelow, Schroeder and Springer )-Silky Shark. Apparently common off
shore, (Springer and Bullis, 1956). 

E. milberti (Miiller and Henle)-Sand-bar Shark. Texas, \Hildebrand, 1954); Gulf, 600 
fathoms, Oregon station 1099, (Springer and Bullis, 1956). 

E. obscura (LeSueur)-Dusky Shark* . \Shovelnose). Off Padre Island, !Hildebrand, 
1954); off Port Aransas, !Baughman, 1950a) . 

Carcharhinus Blainville 

C. acronotus (Poey)-Blacknose Shark*. Near Corpus Christi, (Baughman, 1950a); 
off Port Aransas, (ML), jaw. 

C. leucas (Miiller and Henle)-Bull Shark* (Cub Shark). Common in brackish waters 
and offshore at times, (Baughman, 1950a). 

C. limbalus (Miiller and Henle)-Blacktip Shark*. Common on Texas beaches, occa
sionally entering bays. Baughman \ 1942) has reported C. natator Meek and Hilde
brand which is probably a subspecies of limbalus according to Springer \ 1950). 

C. maculipinnis ( Poey )-Large Black tip Shark. Baughman and Springer ( 1950) list 
this species in their key but give no positive evidence for its occurrence in Texas. 
There is a jaw in the collections of the IMS from off Padre Island and one (ML) 
from off Port Aransas. 

C. porosus Ranzani. Galveston, (Baughman, 1943d as C. cerdale); Laguna Madre, 
(Baughman and Springer, 1950); off St. Joseph's Island and Brazos Santiago, 
(Hildebrand, 1954). The writer has seen one specimen from off Port Aransas. 

SPHYRNIDAE-Hammerhead Sharks 

Sphyrna Rafinesque 

S. diplana Springer-Hammerhead Shark. Apparently common inshore. Records of 
S. zygaena (Linnaeus) probably refer to this species. 

S. tiburo (Linnaeus)-Bonnetnose Shark*. Hildebrand (1954) quotes Gunter in saying 
this is probably the most common shark in our bays. 

S. tudes (Valenciennes)-Great Hammerhead Shark. Off Port Aransas, \Baughman and 
Springer, 1950), based on a photograph; off St. Joseph's Island, (Hildebrand, 
1954). 
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SQUALIDAE-Dogfishes 

Squalus Linnaeus 

S . cubensis Howell-Rivero-Cuban Dogfish. Reed ( 1941) lists S . acanthias Linnaeus 
from Texas: undoubtedly cubensis as noted by Baughman and Springer (1950) ; 
Gulf, 125 fathoms, Oregon station 550, (Springer and Bullis, 1956). 

Etmopterus Rafinesque 

E. schultzi Bigelow, Schroeder, and Springer. Gulf, 200--400 fathoms, Oregon stations 
542, 548, 549 (Springer and Bullis 1956). 

E. virens Bigelow Schroeder, and Springer. Gulf, 220-260 fathoms, Oregon stations 541, 
546, (Springer and Bullis, 1956). 

SQUATINIDAE-Angel Sharks 

Squatina Risso 

S. dumerili (LeSueur )-Angel Shark. Apparently uncommon in the shallow Gulf. Baugh
man (1950a) reports a specimen tentatively identified as S. argentina Marini. 

PRISTID AE-Sa wfishes 

Pristis Link 

P. pectinatus Latham-Sawfish* (Common Sawfish ) . Not uncommon inshore. Baugh
man (1950a:l22 ) lists records under the second Pristis pectinatus Latham. 

P. perotteti Muller and Henle-Southern Sawfish. Galveston and Port Isabel, (Baugh
man, 1943c, 1947 ) as Pristis microdon. Baughman (1950a:l22) discusses the 
species under the first Pristis pectinatus Latham, a misprint. 

RHIN 0 BA TID AE-Guitarfishes 

Rhinobatos Link 

R. lentiginosus (Garman )-Atlantic Guitarfish * (Spotted Guitarfish). Not uncommon 
in shallow water, according to Hildebrand ( 1954). 

TORPEDINIDAE-Electric Rays 

Reed (1941) lists Tetronarce occidentalis (Storer ) from Texas and Baughman (1950a) 
states that Reed's specimen is in the Chicago Museum of Natural History. A search 
has failed to reveal the specimen. Probably Narcine as Bigelow and Schroeder 
( 1953) do not list this species from the Gulf of Mexico. 

Narcine Henle 

N. brasiliensis (Olfers)-Lesser Electric Ray. Common in shallow Gulf waters, but not 
known from bays. 

RAJIDAE-Skates 

Raja Linnaeus 

Bigelow and Schroeder ( 1954) have described Raja f uliginea near Texas waters. It is 
not known from Texas waters but should be expected here. Reed (1941) lists both 
R. eglanteria and R. diaphanes from Texas. There have been no confirmed reports 
of R. eglanteria from Texas and according to Bigelow and Schroeder ( 1953) 
R. diaphanes does not occur in the Gulf. 
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R. lentiginosa Bigelow and Schroeder. Gulf, 150 fathoms, Oregon station 1094, (Springer 
and Bullis, 1956) . 

R. olseni Bigelow and Schroeder. Gulf, 100 fathoms, 27° 20' N, 96° 20' W (ML I. Gulf, 
76 and 65 fathoms, Oregon stations 157, 158, (Springer and Bullis 1956). 

R. texana Chandler-Texas Skate. Abunqant in waters of 10 to 30 fathoms. 

Breviraja Bigelow and Schroeder 

B. sinusmexicana Bigelow and Schroeder-Short·nosed Skate. Gulf, 200-210 fathoms, 
Oregon stations 162, 1091, 1093, (Springer and Bullis 1956). 

ANACANTHOBATIDAE 

Springeria Bigelow and Schroeder 

S. folirostris Bigelow and Schroeder. Gulf 200 to 260 fathoms, Oregon stations 541, 546, 
1091, (Springer and Bullis, 1956). 

DASY ATIDAE-Sting Rays 

Dasyatis Rafinesque 

D. americana Hildebrand and Schroeder-Southern Sting Ray. Common in the shallow 
Gulf, entering bays. 

D. sabina (LeSueur)-Sting Ray (Stingaree) . Common in bay and inshore waters. 
D. sayi (LeSueur)-Sting Ray. Texas, (Hildebrand, 1954). Port Aransas, (IMS). one 

specimen; Aransas Bay (ML), six specimens. 

GYMNURIDAE-Butterfly Rays 

Gymnura van Hasselt 

G. micrura (Bloch and Schneider )-Butterfly Ray* (Lesser Butterfly Ray) . Rare in 
bays but uncommon in the shallow Gulf. 

UROLOPHIDAE 

Bigelow and Schroeder ( 1953) believe that U rolophus jamaicensis (Cuvier I should 
range in the northwestern Gulf. Reed ( 1941) reports one specimen as Urobatis sloani 
(Blainville) from Texas, but there are no definite records or specimens from Texas. 
This record was doubted by Baughman ( l 950a) . 

MYLIOBATIDAE- Eagle Rays 

Evermann and Kendall ( 1894) and Reed ( 1941) report Myliobatis freminvilli LeSueur. 
There are no specimens or other records from Texas. 

Aetobatus Blainville 

A. narinari (Euphrasen)-Spotted Eagle Ray*. Apparently common in the Gulf, Baugh
man ( 1950a). 

RHINOPTERIDAE- Cow-nose Rays 

Rhinoptera Cuvier 

R. bonasus (Mitchell) - Cownose Ray*. Common; many have been collected by the staff 
of the Marine Laboratory in Aransas Bay. 
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MOBULIDAE-Devil Rays 

Manta Bancroft 
M. birostris (Donndorff)-Devil Ray* (Giant Devil Ray). Common in the open Gulf; 

reports based on sight records. Specimens have been brought into Port Aransas. 

CHIMAERIDAE-Chimaeras 

Hydrolagus Gill 

H. alberti Bigelow and Schroeder-Gulf Ratfish. Gulf, 250-400 fathoms, Oregon stations 
542, 543, (Springer and Bullis, 1956). 

LEPISOSTEIDAE-Gars 

Lepisosteus Lacepede 

Gunter and Knapp (1951) report L. platostomus Rafinesque and L. osseus (Linnaeus) 
in waters around two parts per thousand. Hubbs ( 1957) doubted this record of 
platostomus. 

L. productus (Cope )-Spotted Gar*. Cncommon in low salinities, rare in high salinities; 
Reid (1955) took one specimen from 17 parts per thousand in East Bay. 

L. spatula Lacepede-Alligator Gar* . Fairly common in low salinities, the most abundant 
gar in Texas bays; Gunter (1945) has taken specimens in Gulf waters to 31.2 parts 
per thousand. 

ELOPIDAE-Tarpons 

Elops Linnaeus 

E. saurus Linnaeus-Bigeye Herring* (Skipjack, ladyfish). Common, the leptocephalus 
stage entering the bays in the spring. 

M egalops Lacepede 

M. atlanticus Valenciennes- Tarpon*. Common, entering the bays in summer. 

ALBULIDAE-Bonefishes 

Albula Bloch and Schneider 

A. vulpes (Linnaeus)-Bonefish* . Off Central Texas Coast and 45 miles S. Port Aransas, 
116 feet, (Baughman, 1950a, 1955) ; ESE Port Aransas, 21 fathoms, (Leary, 
1957); rare. 

CLUPEIDAE-Herrings 

Etrumeus Bleeker 

E. sadina (Mitchill )-Atlantic Round Herring. Gulf, 85 fathoms, Oregon station 1097, 
(Springer and Bullis, 1956). 

E. teres (DeKay )-Round Herring. Gulf, 23, 29 fathoms, Oregon stations 1083, 1087, 
(Springer and Bullis, 1956). 

Alosa Cuvier 

A. chrysochloris (Rafinesque)-Skipjack Herring* (Blue Herring). See Baughman 
( l 950a) ; possibly anadromous. 

Sardinella Valenciennes 

S. anchovia Valenciennes-Spanish Sardine. Galveston, (Fowler, 1945). 
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H arengula Valenciennes 

Baughman (1950a) states that Texas specimens of H. clupeola Valenciennes and 
H. humeralis Valenciennes are in the U.S. National Museum. Reports of these 
species probably refer to the following species as Rivas (1950) did not record 
either from the northern Gulf. 

H. pensacolae Goode and Bean-Pilchard. Common in high salinity waters; Aransas and 
Copano Bays, Gulf, (Gunter, 1945) as Harengula macropthalma (Ranzani); East 
Bay, (Reid, 1955, 1956, 1957b I as H. p. pensacolae Goode and Bean. 

Opisthonema Gill 

0. oglinum (LeSueur)-Thread Herring. Kot uncommon in high salinity waters. 

Brevoortia Gill 

B. gunteri Hildebrand-Bay Menhaden. Common in bays. (Gunter, 1945) as Brevoortia 
sp. 

B. patronus Goode-Gulf Menhaden. This is the common commercial menhaden of our 
coast. (Gunter, 1945) as Brevoortia tyrannus (Latrobe) 

Dorosoma Rafinesque 

D. petenense (Gunther )-Threadfin Shad. A fresh water fish, entering bays. 
D. cepedianum (LeSueur )-Gizzard Shad* (Hickory Shad) .-Like the former, entering 

bays. 

ENGRACLIDAE-Anchovies 

Anchoa Jordan and Evermann 

A. hepsetus (Linnaeus)-Anchovy* (Striped Anchovy). Common, leaving the bays 
during the winter. 

A. lyolepis (Evermann and Marsh )-Anchovy"'. Lydia Ann Channel and Mustang Island, 
(Gunter, 1945). 

A. mitchilli (Valenciennes)-Anchovy* (Bay Anchovy). Gunter (1945) believed this 
to be the most abundant fish in numbers on our coast and possibly the most abundant 
in species mass. The form in our region is A. m. diaphana Hildebrand. 

ALEPOCEPHALID AE-Slick-heads 

Leptoderma Vaillant 

L. macrops Vaillant. Gulf, 300-400 fathoms, Oregon stations 543, 549, (Springer and 
Bullis, 1956). 

ARGENTINIDAE-Smelts 

Argentina Linnaeus 

A. striata Goode and Bean-Argentine. Gulf, 103- 210 fathoms, Oregon stations 156, 164, 
550, 1091, (Springer and Bullis, 1956). 

Glossanodon Guichenot 

G. pygmaeus Cohen. SE of Port Aransas, (Cohen, 1958). 

STERNOPTYCHIDAE-Deep-Sea Hatchetfishes 

Gonostoma Rafinesque 

G. elongata (Gunther). Gulf, 350-400 fathoms, Oregon station 543, (Springer and 
Bullis, 1956) . 
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Y arrella Goode and Bean 
Y. blackfordi Goode and Bean. Gulf, 250-400 fathoms, Oregon stations 542, 543, 549, 

t Springer and Bullis, 1956). 

Polyipnus Gunther 
P. asteroides Schultz. Gulf 210-400 fathoms, Oregon stations 542, 543, 1093, (Springer 

and Bullis, 19561. 

Sternoptyx Hermann 

S. diaphana Hermann. Gulf, 350-400 fathoms, Oregon station 543, (Springer and 
Bullis, 19561. 

CHACLIODO:\TIDAE-Viper-fishes 

Chauliodus Bloch and Schneider 

C. sloani Bloch and Schneider-Viperfish. Gulf, 250-400 fathoms, Oregon stations 542, 
549, I Springer and Bullis, 1956). 

ASTRO:\ESTHIDAE 

Astronesthes Richardson 
A. gemmifer !Goode and Bean). Gulf, 300-400 fathoms, Oregon station 549, (Springer 

and Bullis, 19561. 

:'.\1ELA:\OST0!\1IATIDAE-Scaleless Dragonfishes 

Echiostoma Lowe 

E. margarita Goode and Bean. Gulf, 125 fathoms, Oregon station 550, (Springer and 
Bullis, 19561. 

:\.1ALACOSTEIDAE- Loosejaws 

Photostomias Collett 

P. guernei Collett. Gulf, 350-400 fathoms, Oregon station 54:3, (Springer and Bullis, 
1956). 

SY.\"ODO:\TIDAE- Lizardfishes 

Snyodus Gronow 
S. foetens l Linnaeus I-Atlantic lizardfish,.. Common in inshore and bay waters. 
S. intennedius l Agassiz 1-Lizardfish l Sand-diver). Gulf, 18, 23 fathoms, Oregon sta

tions 1082, 1083, 1086, t Springer and Bullis 1956 l. 
S. poeyi Jordan-Lizardfish. Off :"vtustang, St. Joseph's and Padre Islands, (Hildebrand, 

1954). -

Saurida Valenciennes 
S. brasiliensis :\orman. Off Padre Island and Corpus Christi Pass, l Hildebrand, 1954). 

GulL 15-29 fathoms, Oregon stations 1081, 1082, 1083, 1087, I Springer and Bullis, 
1956). 

Trachinocephalus Gill 
T. Jfyops l Forster 1-Snakefish. Gulf, 18 fathoms, Oregon station 1086, !Springer and 

Bullis, 1956). 
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Chlorophthalmus Bonaparte 
Collections by the Oregon have taken C. agassizi Bonaparte from near Texas waters. 
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C. chalybeius (Goode). Gulf, 200-210 fathoms, Oregon station 1091, (Springer and 
Bullis, 1956). 

C. truculentus Goode and Bean. Gulf, 40-300 fathoms, Oregon stations 163, 542, 1088, 
1091, (Springer and Bullis 1956). 

ALEPISA URID AE-Lanceletfishes 

Alepisaurus Lowe 
A. ferox Lowe-Lanceletfish. Gulf, 1000 fathoms, Oregon station 1079, (Springer and 

Bullis, 1956). 

MYCTOPHID AE-Lanternfishes 

Diaphus Eigenmann 
D. dumerili (Bleeker). Gulf, 220 fathoms, Oregon station 541, (Springer and Bullis, 

1956). 
D. intermedius (Borodin). Gulf, 220 fathoms, Oregon station 541, (Springer and Bullis, 

1956). 

Lampanyctus Bonaparte 
L. supralateralis Parr. Gulf, 350-400 fathoms, Oregon station 543, (Springer and Bullis, 

1956). 

Myctophum Rafinesque 
M. affine (Liitken). Gulf, 600 and 1050 fathoms, Oregon stations 600, 1050, (Springer 

and Bullis, 1956) . 

BARBOURIISIDAE 

Barbourisa Parr 

B. rufa Parr. Gulf, 750 meters, Atlantis station 2852, (Parr, 1945). 

ARIIDAE-Sea Catfishes 

Bagre Oken 
B. marina ( Mitchill )-Gafftopsail Catfish* (Gaff top) . A common fish, marketed com· 

mercially, particularly in East Texas. 

Galeichthys Valenciennes 
C. felis (Linnaeus)-Sea Catfish* (Hardhead). Very abundant, but not normally utilized 

for food. 

ANGUILLIDAE-Fresh-water Eels 

Anguilla Shaw 
A. rostrata (LeSueur)-American Eel*. Catadromous; not uncommon. 

CONGRIDAE-Conger Eels 

Congrina Jordan and Hubbs 

C. dubius Breder. Gulf, 240-260 fathoms, Oregon station 546, (Springer and Bullis, 
1956). 
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C. fiava (Goode and Bean). 1ear Padre Island, (Ginsburg, 195la); off St. Joseph's 
Island, (Hildebrand, 1954); Gulf, 45 fathoms, Oregon station 5, (Springer and 
Bullis, 1956) . 

C. gracilior Ginsburg. Gulf, 45 fathoms, Oregon station 5, (Springer and Bullis, 1956). 

Neoconger Girard 

N. mucronatus Girard. Off Padre Island, Corpus Christi Pass, and St. Joseph's Island, 
(Ginsburg, 195la); Off St. Joseph's Island, (Hildebrand, 1954). Girard's type was 
from off St. Joseph's Island. Apparently not uncommon near shore. 

Hoplunnis Kaup 
H. macrurus Ginsburg. Hildebrand ( 1954) found this to be the most abundant eel on the 

brown shrimp grounds. 
H. tenuis Ginsburg. Springer and Bullis ( 1956) ; near Port Aransas, (Springer and 

Hoese, 1958). 

Promyllantor Alcock 

P. schmitti Hildebrand. Gulf, 350-400 fathoms, Oregon station 543, (Springer and Bullis, 
1956). 

Uroconger Kaup 

U. syringinus Ginsburg. Springer and Bullis (1956) report this species near our range; 
Hildebrand (1954) reports a member of this genus from near Brazos Santiago, off 
Padre Island, and off Obregon, Mexico, presumably this species. 

DYSOMMINIDAE 

Dysomma Alcock 

D. aphododera Ginsburg. Off Padre Island and off Port Aransas, (Ginsburg, 195la). 

MCRAEl\IDAE-Moray Eels 

Baughman ( l 950a) reports Gymnothorax f unebris Ranzani on the basis of a sight 
record---doubtful. 

Gymnothorax Bloch 

G. moringa (Cuvier)-Speckled Moray*. Galveston and Freeport, (Baughman, 1950a). 
G. nigromarginatus (Girard)-Moray. Off Padre Island and St. Joseph's Island, Gal

veston, (Ginsburg, 195la); Hildebrand (1954) found this eel abundant in waters 
from 12 to 34 fathoms. 

G. ocellatus Agassiz. Gulf, 39 fathoms, Oregon station 551, (Springer and Bullis, 1956). 

ECHELIDAE-Worm Eels 

Myrophis Liitken 

M. punctatus Liitken- Worm Eel. Common on mud bottoms, Ginsburg (195la) believes 
the larger eels move offshore. 

OPHICHTHIDAE- Snake Eels 

Mystriophis Kaup 

M. intertinctus !Richardson). Freeport, (Baughman, 1950a); off Corpus Christi Pass, 
(Hildebrand, 1954). 
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M. mordax (Poey). Off Padre Island, (Ginsburg, 195la); Rollover Pass, (Reid, 1957b), 
Gilchrist (ML) . 

M. punctifer (Kaup). Freeport and Corpus Christi Pass, (Ginsburg, l 95la). 

Ophichthus Ahl 

0. gomesi (Castelnau)-Gome's Snake Eel. Not uncommon inshore. Freeport, Port 
Aransas and Padre Island, (Ginsburg, 195la); off Sabine Pass, (Hildebrand, 
1954); Aransas Bay (ML). 

Bascanichthys Jordan and Davis 
B. scuticaris (Goode and Bean). Aransas Bay, (Ginsburg, 195la); Freeport. (Baugh

man, 1950a). 
B. teres (Goode and Bean). Corpus Christi, (Ginsburg, 195la). 

Letarchus Goode and Bean 

L. velifer Goode and Bean. Gulf, 240-260 fathoms, Oregon station 546, (Springer and 
Bullis, 1956) . 

BELONIDAE-Needlefishes 

Strongylura van Hassell 

Gunter and Knapp (1951) report specimens of S. notata (Poey) and S. timucu (Wal
baum) taken by Kramer on Mustang Island. There is one specimen in the collections 
of the IMS identified by Kramer as timucu. The specimen is damaged but seems 
referable to marina to this writer. These two species are of doubtful occurrence here 
as they do not range as far northward on the Atlantic coast as do marina and 
raphidoma (Longley and Hildebrand, 1941). 

S. longleyi Breder. Gulf, S3 fathoms, Oregon station 3, (Springer and Bullis, 1956). 
S. marina (Walbaum)-Atlantic Needlefish* (Billfish). Very common, often seen swim

ming at the surface, particularly at night. 
S. raphidoma ( Ranzani )-Houndfish. Port Aransas, (IMS). 

Ablennes Jordan and Fordice 

A. hians (Valenciennes)-Flat Needlefish. Near Port Aransas, (Baughman, 1955); 
Heald Bank, (Springer and Hoese, 1958). 

HEMIRAMPHIDAE-Halfbeaks 

Hyporhamphus Gill 

H. unifasciatus (Ranzani)-Halfbeak*. Common, appearing in surface waters at night. 

H emiramphus Cuvier 

H. brasiliensis (Linnaeus )-Balao. Corpus Christi, (Fowler, 1945) . 

Euleptorhamphus Gill 
E. velox Poey-Flying Halfbeak. Gulf. Oregon station 1089, (Springer and Bullis, 

1956). 

EXOCOETIDAE-Flyingfishes 

Cypselurus Swainson 

C. cyanopterus (Valenciennes)-Bearded Flyingfish. Corpus Christi, (Fowler, 1945); 
Gulf, Oregon station 1100, (Springer and Bullis, 1956). 
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C. furcatus (Mitchill )-Fourwing Flyingfish.* (Spot-fin Flyingfish). Gulf, (Breder, 
1938); Corpus Christi, (Fowler, 1945); Gulf, Oregon stations 1078, 1100, 
(Spring and Bullis, 1956). 

C. heterurus (Rafinesque)-Four-wing Flyingfish (Atlantic Flyingfish). Gulf, Oregon 
stations 1076, 1078, 1100, (Springer and Bullis, 1956). 

Prognichthys Breder 
P. gibbifrons (Valenciennes)-Bluntnosed Flyingfish. Gulf, (Breder, 1938); Gulf, 

Oregon station 1089, (Springer and Bullis, 1956). 
P. rondeleti (Valenciennes)-Blackwinged Flyingfish. Galveston, Port Aransas and 

Aransas Bay, (Baughman, 1950a); Gulf, Oregon stations 1076, 1078, (Springer 
and Bullis, 1956). 

Exocoetus Linnaeus 
E. obtusirostris Giinther-Twowinged Flyingfish*. Gulf, Oregon stations 1076, 1078, 

1083, 1100, (Springer and Bullis, 1956). 

Oxyporhamphus Gill 
0. micropterus (Valenciennes). Gulf, Oregon stations 1076, 1100, (Springer and Bullis, 

1956) as 0. m. similis Brunn. 

Parexocoetus Bleeker 
P. brachypterus (Richardson)-Twowinged Flyingfish* Gulf, Oregon stations 1088, 

1100, (Springer and Bullis, 1956, as P. b. hillianus (Gosse). 

BREGMACEROTIDAE 

Bregmaceros Thompson 
B. atlanticus Goode and Bean. Off Corpus Christi Pass and off Padre Island, (Hildebrand, 

1954). 

GADIDAE-Codfishes and Hakes 

U rophycis Gill 
U. fioridanus (Bean and Dresel)-Southern Hake. Gunter (1945) discusses this 

species on our coast. 
U. regius (Walbaum)-Spotted Hake". Gulf, 18 fathoms, Oregon station 1086, 

(Springer and Bullis, 1956). 

Phycis Rose 
P. cirratus Goode and Bean. Gulf, 100 fathoms, 27° 20' N, 96° 18' W, (ML), four 

specimens. 

Gadella Lowe 
G. maraldi (Risso) . Gulf, 200-400 fathoms, Oregon stations 541, 542, 546, 1091, 

(Springer and Bullis, 1956). 

Physiculus Kaup 
P. fulvus Bean. Gulf, 100 fathoms, 27° 20' N, 96° 18' W, (CNHM No. 45083), one 

specimen. 
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M. magnoculus Ginsburg-Silver Hake. Off Padre Island, (Ginsburg, 1954) ; Gulf, 150 
fathoms, Oregon station 1094, (Springer and Bullis, 1956) . 

MACROURIDAE- Grenadiers 

Bathygadus Gunther 
B. macrops Goode and Bean. Gulf, 250-400 fathoms, Oregon stations 542, 543, 

(Springer and Bullis, 1956 ) . 
B. vaillanti Roule and Angel. Gulf, 250-400 fathoms, Oregon stations 542, 543, (Springer 

and Bullis, 1956). 

Cariburus Parr 
C. zaniophorus (Vaillant). Gulf, 350-400 fathoms, Oregon station 543, (Springer and 

Bullis, 1956) ; collections by the Oregon have also taken C. mexicanus Parr near 
Texas waters. 

Coelorhynchus Giorna 
C. caribbaeus (Goode and Bean ) . Gulf, 160- 210 fathoms, Oregon stations 162, 164, 

1093, (Springer and Bullis, 1956). 
C. carminatus (Goode)-Gulf, 235- 300 fathoms, Oregon stations 163, 542, (Springer 

and Bullis, 1956) . 

Hymenocephalus Giglioli 
H. cavernosus (Goode and Bean ) . Gulf, 200-400 fathoms, Oregon stations 163, 542, 

1091, (Springer and Bullis, 1956) . 

Malacocephalus Gunther 
M. occUlentalis (Goode and Bean ) . Gulf, 200-400 fathoms, Oregon station 162, 163, 

541, 542, 543, 1093, (Sprin ger and Bullis, 1956) . 

N ezumia Jordan 
N. hildebrandi Parr. Gulf, 350-400 fathoms, Oregon station 543, (Springer and Bullis, 

1956). 

Steindachneria Goode and Bean 
S. argentea Goode and Bean. Gulf, 220 fathoms, Oregon station 541, (Springer and Bullis, 

1956). 

FISTULARIIDAE- Cornetfishes 

Fistularia Linnaeus 
F. tabacaria Linnaeus-Cornetfish. Port Isabel and off Aransas Pass (Baughman, 

1950a); off Padre Island, (Hildebrand, 1954). Port Isabel, (ML) two specimens; 
off Freeport, ( FWS) one specimen. 

MACRORHAMPHOSIDAE- Snipefishes 

Macrorhamphosus Lacepede 
M. scolopax (Linnaeus)- Snipefish. Gulf, 125- 150 fathoms, Oregon stations 550, 1094, 

(Springer and Bullis, 1956). 
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SY.\"GNATHIDAE-Pipefishes and Seahorses 

Baughman ( 1950a) notes the possible presence of Micrognathus crinigerus and Ooste
thus lineatus in Texas. 

Syngnathus Linnaeus 

S. louisianae Giinther-Pipefish * (Louisiana Pipefish). Common in areas of vegetation. 
S. floridae (Jordan and Gilbert)-Pipefish * I Florida Pipe fish). According to Earl 

Herald (personal communication) the subspecies here is S. /. floridae (Jordan and 
Gilbert). It is common on Thallasia flats and other areas of vegetation. Records of 
S. mackayi I Swain and Meek) probably refer to this species. 

S. fuscus Storer-Pipefish *. Corpus Christi Pass I CSl\M l\o. 132675), Corpus Christi 
I CNHM l\o. 40309). According to Herald these specimens represent a relict popula
tion in the Corpus Christi area referable to the subspecies S. f. a/finis Guenther. 

S. pelagicus Linnaeus-Pipefish*. For discussion of this species see Springer and Hoese 
11958). 

S. scovelli ( Evermann and Kendall)-Pipefish *. Abundant in areas of vegetation, enter
ing fresh-water. 

H ippocampus Rafinesque 
H. hudsonius DeKay-Seahorse. * l\ot uncommon in areas of cover in the bays and 

shallow Gulf. 
H. zosterae Jordan and Gilbert. l\ot uncommon in bays; records of H. regulus are this 

species. 

CYPRil\ODOl\"TIDAE-Killifishes and Topminnows 

Members of this family are all found in the shore zones of the bays and in tidal and 
marsh pools. All of the marine forms are known to enter or to be able to tolerate 
fresh-water. Important studies on this group in Texas are Gunter 11950) and 
Simpson and Gunter ( 1956) . 

lucania Girard 
l. parva (Baird and Girard )-Rainwater fish. '.\ot uncommon, found typically along 

open shores. 

Adinia Girard 
A. xenica (Jordan and Gilbert )-Diamond Kiili fish. Copano, Aransas Bays, Aransas 

Refuge, (Gunter, 1945, 1950); several localities, 1Simpson and Gunter, 1956), all 
as A. mutifasciata Girard. 

Fundulus Lacepede 
Baughman ( 1950a) reports F. chrysotus Holbrook from brackish water but Simpson did 

not take it in his extensive study (Simpson and Gunter, 1956). Dr. Gunter (personal 
communication) has never taken chrysotus from salt water and neither has the 
writer. Kilby (1955) has taken two specimens from brackish water in Florida. 

F. grandis Baird and Girard-Gulf Killifish. Common all along the coast; F. pallidus 
Evermann is probably a synonym. 

F. jenkinsi ( Evermann )-Blackspot Topminnow. * According to Simpson and Gunter 
( 1956) this is a rare form in low salinities from the eastern coast of Texas. 
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F. pulvereus (Evermann)-Bayou Killifish. Baughman (1950a) believed this fish to be 
common, but Gunter (1950) and Simpson and Gunter (1956) found it to be rare. 
Clark Hubbs (personal communication) believes it is locally abundant. Miller 
( 1955) gives the range from Alabama to Corpus Christi. 

F. similis (Baird and Girard)-Longnose Killifish. Common in medium to high salinities. 

Cyprinodon Lacepede 

C. variegatus Lacepede-Variegated Cyprinodon* (Sheepshead Minnow). Gunter 
(1945) showed that this species was second in numbers only to Menidia beryllina 
in shore zones, and subsequently ( 1950) that it was the most abundant fish in salt 
ponds. It has been taken from fresh-waters to waters of 140 parts per thousand 
(Gunter, 1956). 

POECILIIDAE-Mosquitofishes 

Gambusia Poey 
G. a/finis (Baird and Girard)-Gambusia* (Common Mosquitofish). A fresh-water 

fish able to tolerate high salinities. 

Mollienesia LeSueur 
M. latipinna LeSueur-Sailfin Molly.* A fresh-water fish, native to the coastal region, 

able to tolerate high salinities. M. formosa, probably originating as a hybrid between 
latipinna and M. sphenops, has never been reported from salt waters, but should be 
expected there in South Texas. 

POL YMIXIDAE-Barbudos 

Polymixia Lowe 

P. lowei Giinther. Gulf, 160-210 fathoms, Oregon stations 164, 1091, 1093, 1094, 
(Springer and Bullis, 1956) . 

TRACHICHTHYIDAE 

Hoplostethus Cuvier 
H. mediterraneus Cuvier. Gulf, 210 fathoms, Oregon station 1093, (Springer and Bullis, 

1956). 

HOLOCENTRIDAE-Squirrelfishes 

Holocentrus Scopoli 

H. ascensionis (Osbeck)-Squirrelfish*. Port Isabel, (Baughman, 1947); Port Aransas, 
(Gunter and Knapp, 1951). 

ZEID AE-Dories 

Zenion Jordan and Evermann 
Z. hololepis (Goode and Bean). Gulf, 200-300 fathoms, Oregon stations 542, 1091, 1093, 

(Springer and Bullis, 1956) . 

Zenopsis Gill 

Z. ocellata (Storer). 27° 20' N, 96° 18 W, 100 fathoms, (ML), one specimen. 

Cyttopsis Gill 

C. roseus (Lowe). Gulf, 210-260 fathoms, Oregon stations 541, 546, 1093, (Springer 
and Bullis, 1956). 
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ANTIGONIIDAE 

Antigonia Lowe 
A. capros Lowe. Gu!L 103 fathoms, Oregon station 156, (Springer and Bullis, 1956). 

SPHYRAENIDAE-Barracudas 

Sphyraena Rose 

Baughman ( 1950b) has reported S. picudilla Poey based on a tentative identification. 
There are no positive records of its occurrence in Texas waters to the writer's 
knowledge. 

S. barracula ( Walbaum)-Great Barracuda*. Port Isabel, (Baughman, 1947). 
S. guachancho Cuvier-Guaganche (Little Barracuda). Aransas Bay, (Gunter, 1945); 

No locality, (Baughman, 1950b) ; off Padre Island and Pass Cavallo, (Hildebrand, 
1954); Aransas Bay, (ML). 

MUGILIDAE-Mullets 

Mugil Linnaeus 

M. cephalus Linnaeus-Striped Mullet*. Abundant, running up streams. 
M. curema Valenciennes-White Mullet*. Fairly abundant; but not as common as 

cephalus. 

ATHERINIDAE-Silversides 

Menidia Bonaparte 

M. beryllina (Cope)-Atlantic Silversides*. Gunter (1945) found this to be the dom· 
inant inshore species in Texas bays. 

M embras Bonaparte 

M. martinica (Valenciennes)-Rough Silversides. Abundant along bay shores in high 
salinities. 

POL YNEMIDAE-Threadfins 

Polydactylus Lacepede 
P. octonemus (Girard )-Threadfin * ( Eightfingered thread fin). Abundant inshore, oc· 

casionally entering bays. 

CENTROPOMIDAE-Snooks 

Centropomus Lacepede 

C. undecimalis (Bloch)-Snook* . Not uncommon, entering fresh-water. 

SERRANIDAE-Sea Basses and Groupers 

Chorististium Gill 
C. sp. There are two specimens of this genus (Liopropoma aberrans (Poey) of authors) 

from Texas, ( CNHM Nos. 45164-65) collected by McRae. 

Epinephelus Bloch 

E. adscensionis (Osbeck)-Rock Hind*. Snapper Banks, (Baughman, 1943a); Port 
Aransas Jetties, (IMS), Snapper banks, (ML). 

E. drummondhayi Goode and Bean-Speckled Hind. Texas, (Reed, 1941); Port Isabel, 
(Baughman, 1947). 
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E. morw (Cuvier)-Red Grouper. Texas. (Reed, 1941); Gulf, 35 fathoms, Oregon 
station 556, (Springer and Bullis, 1956). 

E. striatus (Bloch)-Nassau Grouper*. Texas, (Reed, 1941); Mustang Island, (Gunter 
and Knapp, 1951). 

Garrupa Jordan 

G. nigrita (Holbrook)-Black Grouper*. Fairly common, young entering bays. 

Promicrops Gill 
P. itaiara (Lichtenstein)-Spotted Jewfish*. Not uncommon; Hildebrand (1954) dis

cusses this species on our coast. 

Mycteroperca Gill 
M. bonaci (Poey )-Black Grouper*. According to Henry Hildebrand (personal com

munication) this is very common around the Port Aransas jetties. 
M. falcata (Poey)-Scamp. Freeport and Aransas Pass, (Baughman, 1943a); Gulf, 55 

fathoms, Oregon station 6, (Springer and Bullis, 1956). 
M. microlepis (Goode and Bean)-Gag. Texas, (Reed, 1941); Freeport and Galveston, 

(Baughman, 1943a); Port Aransas, (Gunter and Knapp, 1951). 
M. interstitialis (Poey )-Princess Rockfish . Port Aransas jetties, (!MS) one specimen. 

Anthiasicus Ginsburg 

A. leptus Ginsburg. Gulf, 150 fathoms, Oregon station 1094, (Springer and Bullis, 1956). 

Centropristes Cuvier 

Weed (1937) reports C. springeri Weed from Texas and Ginsburg t 1952a) subsequently 
synonymized springeri with ocyurus. One of the paratypes of springeri came from 
off Galveston. 

C. philadelphicus (Linnaeus )-Rock Sea Bass. l\ ot uncommon in the shallow Gulf 
according to Hildebrand (1954). Reed's t 1941) striatus was probably this species. 

Serraniculus Ginsburg 

S. pumilio Ginsburg. Texas, (Ginsburg, 1952a); off Padre Island, (Hildebrand, 1954) . 

Diplectrum Holbrook 

D. arcuarium Ginsburg. Port Isabel, (Ginsburg, 1948) ; Texas, I Hildebrand, 1954) ; 
131/2 fathoms southeast Galveston, I ML) . This form was described by Ginsburg 
(1948) as a subspecies of either radiale or bivittatum pending further study. 

D. formosum (Linnaeus)-Sandfish. Snapper Banks, I.Gunter. 1941); Freeport and 
Galveston, (Baughman, 1944, l 950b). 

Hemianthias Steindachner 

H. vivanus (Jordan and Swain)-Red Barbier. Gulf, 18, 125 fathoms, Oregon stations 
550, 1086, (Springer and Bullis, 1956). 

Prionodes Jenyns 

Prionodes phoebe (Poey) has been collected by T. R. Leary off Calcasieu, Louisiana, and 
it should be expected here. 

P. pomospilus (Ginsburg). Off Padre Island and St. Joseph's Island and off Corpus 
Christi Pass, (Ginsburg. 1952a); Texas, (Hildebrand, 1954), both as Paracenlro
pristes pomospilus. 



332 A Partially Annotated Checklist of Marine Fishes of Texas 

Parepinephelus Bleeker 
P. acutirostris (Cuvier). Corpus Christi, (Woods, 1942). 

Rypticus Cuvier 
R. saponaceus (Bloch and Schneider)-Three-spined soapfish. 50 fathoms off Freeport, 

(Baughman, l 943a). 

Hypoplectrus Gill 
H. chlorurus (Cuvier)-Butter Hamlet. Corpus Christi, (Woods, 1942); Port Aransas, 

(Gunter and Knapp, 1951), asH. unicolor (Walbaum) . 

Serranellus Jordan 
S. subligarius (Cope)-Belted Sandfish. Corpus Christi, (Woods, 1942); Port Aransas, 

(Baughman, 194 7), both as Dules subligaris_ 

PRIACANTHIDAE-Big-eyes 

Priacanthus Cuvier 
P. arenatus Cuvier-Common Big-eye. Off Port Aransas, (Baughman, 1950b); Texas, 

20-25 fathoms, (Gunter and Knapp, 1951); off Padre Island, (Hildebrand, 1954), 

APOGONIDAE-Cardinalfishes 

Synagrops Gunther 
S . bella (Goode and Bean). Gulf, 150-300 fathoms, Oregon stations 542, 1094, (Springer 

and Bullis, 1956). 
S. spinosa Schultz. 27° 15' N, 96° 15' W, 200 fathoms (CNHM No. 45131), one speci

men. 

Epigonus Rafinesque 
E. pandionis (Goode and Bean). Gulf, 210 fathoms, Oregon station 1093, (Springer and 

Bullis, 1956). 

A pogon Lacepede 
A. aurolineatus (Mobray). 27° 30' N, 96° 28' W, 40 fathoms, (CNHM No. 54130), one 

small specimen tentatively identified as this species. 

BRAN CHI OSTEG ID AE-Tilefishes 

Lopholatilus Goode and Bean 
L. chamaeleontion Goode and Bean. Tilefish.* Gulf, 125-150 fathoms, Oregon stations 

550, 1094, (Springer and Bullis, 1956). 

Caulolatilus Gill 
C. cyanops Poey-Ocean Whitefish. Off Padre Island, (Hildebrand, 1954); Gulf, 58 

fathoms, Oregon station 159, (Springer and Bullis, 1956). 
C. intermedius Howell-Rivero-Whitefish. 91 fathoms SE of Port Aransas (ML), two 

specimens. 

MALACANTHIDAE-Blanquillos 

Ma/acanthus Cuvier 
M. plumieri (Bloch)-Sandfish. Off Port Isabel, off Port Aransas, (Baughman, 1947, 

1950b) . 
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POMATOMIDAE-Bluefishes 

Pomatomus Lacepede 
P. saltatrix (Linnaeus)-Bluefish*. Not uncommon, at one time supporting a fishery in 

the eastern portion of the state. 

RACHYCENTRIDAE-Sergeantfishes 

Rachycentron Kaup 
R. canadus (Linnaeus)__:_Cahio* (Ling, Cobia). Common in the open Gulf, the young 

entering hays. 

CARANGIDAE-Jacks, Scads, and Pompanos 

Serwla Cuvier 
S. dumerili (Risso)-Amherjack* (Great Amherjack). Near Port Aransas, (Gunter 

and Knapp, 1951). Baughman's (1941} records of S. lalandi~ were probably this 
species. 

Elagatis Bennett 
E. bipinnulatus (Quoy and Gaimard)-Rainhow Runner; Near Port Aransas, (Gunter 

and Knapp, 1951). 

Trachinotus Lacepede 
T. carolinus (Linnaeus )-Common Pompano*. Common, see Baughman ( l 950h) . 
T. falcatus (Linnaeus)-Round Pompano*. Rockport, (Baughman, 1941); off Mustang 

Island, (Gunter and Knapp, 1951); Corpus Christi and Aransas Pass, (Ginsburg, 
1952h). Gunter and Knapp's (1951) T. goodei was probably a large /alcatus, fol. 
lowing Ginsburg ( l 952h). 

T. glaucus (Bloch)-Longfin Pompano*. Corpus Christi, (Fowler, 1931); Mustang 
Island, (Gunter, 1945); Mustang Island, (Gunter and Knapp, 1951); both as 
T. palometa Regan; (Ginsburg, 1952h). 

Selar Bleeker 
S. crumenophthalmus (Bloch)-Bigeye Scad*. Gulf, 18, 50 fathoms, Oregon stations 2, 

1086, (Springer and Bullis, 1956); Pass Cavallo, (Hildebrand, 1954). 

Trachurus Rafinesque 
T. lathami Nichols--Rough Scad. Apparently not uncommon. Galveston and Port 

Aransas, (Baughman, 1941); Port Aransas, (Gunter, 1945); Baffin Bay, Port 
Aransas, and Mustang Island, (Ginsburg, 1952b). 

Caranx Lacepede 
C. bartholomaei Cuvier-Yellow Jack*. St. Joseph's Island, (Gunter and Knapp, 1951). 
C. crysos (Mitchill)-Blue Runner*. Port Arthur, Galveston, and Freeport, (Baughman, 

1941), as Paratractus crysos. 
C. hippos (Linnaeus)-Common Jack*. (Cavalla, Jack Crevalle). Common, entering 

hays. 
C. latus Agassiz-Horse-eye Jack. Freeport and Galveston (Baughman, 1941) , as Xurel

lata; Mustang Island (Gunter and Knapp, 1951); Padre Island (Ginsburg, 1952b). 
C. ruber (Bloch)-Skipjack. Port Isabel, (Baughman, 1947), Gulf, 50 fathoms, Oregon 

station 2 (Springer and Bullis, 1956) . 
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H emicaranx Bleeker 
H. amblyrhynchus I Cuvier )-Blunt-nosed Jack. Common accompanying large numbers 

of jellyfish. 

Chloroscombrus Girard 
C. chrysurus (Linnaeus )-Bumber*. Common; I Baughman, 1950b) reports the young 

from the bell of Stomolophus. 

Alectis Rafinesque 
A. cn~nitus IMitchill)-Threadfish* . Off Port Aransas, !Springer and Hoese, 1958). 

V om er Cuvier 
V. setapinnis I Mitchill)-Moonfish *. Common, entering bays. 

Selene Lacepede 
S. vomer (Linnaeusl-Lookdown*. Common, entering bays. 

Oligoplites Gill 
0. saurus (Bloch and Schneider)-Leatherjacket*. Cncommon in bays and the shallow 

Gulf. 

CORYPHAE:\IDAE-Dolphins 

Coryphaena Linnaeus 
C. hippurus Linnaeus- Dolphin* . Common, young entering bays I Pew, 1957). 
C. equisetis Linnaeus--Little Dolphin*. Gulf, Oregon stations 1078, 1089, 1100, 

I Springer and Bullis, 1956 ) . 

LCTIA:\IDAE- Snappers 

Lutianus Bloch 
l. analis 1Valenciennesl-~uttonfish*. Texas I Baughman, 1943bJ; Gulf, 18 fathoms, 

Oregon station 1086 I Springer and Bullis, 1956 I. 
l. apodus (Walbaum I-Schoolmaster". :\ear Corpus Christi I Baughman, 1950b); 

Aransas Pass and Aransas Bay I Gunter and Knapp, 1951 I. 
l. aya Bloch- Red Snapper*. This is the common commercial snapper of our coast. We 

follow Camber 11955 I in the use of the name aya over blackfordi. 
l. griseus (Linnaeus I-Gray Snapper" I :\fan grove Snapper). Fairly common, the only 

snapper regularly entering bays. 

L. synagris (Linnaeus I-Lane Snapper". Snapper banks, I Baughman, 1943b); Corpus 
Christi, !Fowler. 19451 ; Texas Gulf, 1Hildebrand, 1954); occasional specimens 
are taken inshore. 

Ocyurus Gill 
0. chrysurus 1Bloch1-Yellowtail Snapper*. Gulf, 103 fathoms, Oregon station 156, 

I Springer and Bullis, 1956). 

Rhomboplites Gill 
R. aurorubens I Cuvier I-Vermillion Snapper. Probably common on the snapper banks. 

Baughman 11947, 1950b); Hildebrand 11954), and Springer and Bullis (1956) 
list records. 
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Pristipomoides Bleeker 

P. andersoni Ginsburg. Very common offshore. Baughman ( 1950b), as P. macrophthal
mus (Muller and Troschel) ; Hildebrand ( 1954) and Springer and Bullis ( 1956) 
have other records. 

LOBOTIDAE-Tri pletails 

Lobotes Cuvier 

l. surinamensis (Bloch)-Tripletail*. Fairly common along the coast. frequently lying 
on the surface. 

GERRIDAE-Mojarras 

Eucinostomus Baird and Girard 

The taxonomy of this genus is little understood. Two species with three anal spines are 
fairly common, and a third with two anal spines has been taken. Gunter ( 1945) re
ported Gerres rhombeus which was in error according to Gunter and Knapp ( 1951). 

E. argenteus Baird and Girard-Mojarra*. Copano and Aransas Bays, (Gunter, 1945L 
asE.californiensis (Gill); off Padre and Mustang Islands, (Hildrebrand, 1954) . 

E. gula (Cuvier)-Mojarra*. Copano and Aransas Bays. (Gunter. 1945); Hildebrand 
(1954) found this species to be very common. 

E. lefroyi (Goode )-Mojarra *. Specimens tentatively identified as this species have been 
collected by V. G. Springer from Port Aransas and by the writer from Aransas Bay. 
There is a specimen in the collections of the IMS from Padre Island identified by 
Henry Hildebrand. 

Xystaema Jordan and Evermann 

X. cinereum (Walbaum)-Mojarra*. Copano and Aransas Bays, (Baughman, 1950b ), 
(ML); Laguna Madre, (Simmons, 1957). probably some were Eucinostomus spp. 
The specimen of Gerres brasiliensis Cuvier reported by Baughman ( 1950b) in the 
CNHM is this species. 

HAEMCLIDAE-Grunts 

Re~d ( 1941) reports Haemulon macrostomum Gunther and H. parra !Desmarest) from 
Texas but these have not been reported since. Probably some species of Haemulon 
do occur on offshore reefs and banks but until this is verified it seems wise not to 
include these in the Texas fauna. 

Conodon Cuvier 

C. nobilis (Linnaeus )-Barred Grunt. Fairly common in the shallow Gulf. 

Pomadasys Lacepede 

P. crocro (Cuvier)-Snapper reef, south of Port Aransas. (Gunter and Knapp, 1951). 

Bathystoma Scudder 

B. aurolineatum (Cuvier)-Tomtate* (Yellow Tomtate). Heald Bank. (Baughman, 
l 950b), as B. rimator (Jordan and Swain) ; off Padre Island. (Hildebrand, 1954) , 
as B. a. rimator (Jordan and Swain). 

Anisotremus Gill 

A. surinamensis (Bloch)-Black Margate*. Port Isabel and Port Aransas. (Baughman. 

1945). 
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Orthopristis Girard 
0. chrysopterus (Linnaeus)-Pigfish* (Big Perch). Common in bays and shallow Gulf. 

SCIAENIDAE- Croakers 

Eques Bloch 
E. acuminatus (Bloch and Schneider )-Ribbonfish. Gulf, 20, 30 fathoms, Oregon sta

tions 536, 537, (Springer and Bullis, 1956). 

Larimus Cuvier 
L. fasciatus Holbrook-Banded Drum* (Banded Croaker) . Uncommon in the shallow 

Gulf. 

Bairdiella Gill 
B. chrysura (Lacepede)-Silver Perch*. Not uncommon in bays and the shallow Gulf. 

Stellif er Oken 
S. lanceolatus (Holbrook)-Star Drum*. Not uncommon in high salinity waters. 

Sciaenops Gill 
S. ocellata (Linnaeus)-Red Drum* (Redfish). Common on grass flats, utilized com· 

mercially. 

Leiostomus Lacepede 
L. xanthurus Lacepede. Spot*. (Spot Croaker, Flat Croaker). Very common in bays and 

the shallow Gulf. 

Micropogon Cuvier 
According to Gordon Gunter (personal communication) M. furnieri (Desmarest) 

possibly occurs in the Port Isabel area, however, there is no positive evidence of its 
occurrence in Texas. 

M. undulatus (Linnaeus )-Atlantic Croaker*. One of our most abundant fishes. 

M enticirrhus Gill 
M. americanus (Linnaeus)-Southern Kingfish. Common in the shallow Gulf, entering 

bays. 

M. focaliger Ginsburg-Gulf Minkfish. Hildebrand (1954) reports this species for the 
first time for the western Gulf and Texas. 

M. littoralis (Holbrook)-Gulf Kingfish. Not uncommon in the shallow Gulf. 

Pogonias Lacepede 
P. cromis (Linnaeus)-Black Drum*. Another commercially important sciaenid, more 

abundant in southern Texas waters. 

Cynoscion Gill 
Some authors place this genus in a separate family ( Otolithidae). 
C. arenarius Ginsburg-Sand Squeteague* (Sand Trout). Common in bay and shallow 

Gulf areas. 

C. nebulosus (Cuvier)-Spotted Squeteague* (Speckled Trout). The common com· 
mercial and largest member of this genus on our coast. 

C. nothus (Holbrook)-Silver Squeteague* (Silver Trout). Common in the shallow Gulf. 
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SPARIDAE-Porgies 

SteIWtomus Gill 
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S. caprinus Bean-Longspined Porgy*. Common in the shallow Gulf, (Gunter and 
Knapp, 1951; Hildebrand, 1954; Caldwell, 1955). 

Cal,amus Swainson 

The members of this genus are little understood. The following species have been re
ported, and until this genus is revised it seems wise to retain these records. 

C. bajonada (Bloch and Schneider)-Jolthead Porgy*. Heald Bank, (Baughman, 
1950h). 

C. calamus (Valenciennes)-Saucereyed Porgy*. Mustang Island, (Gunter and Knapp, 
1951). 

C. macrops Poey. Galveston and Freeport, (Baughman, 1950h). 

C. penna (V alenciennes )-Sheepshead Porgy. Galveston, (Baughman, l 950h) . 

C. leucosteus Jordan and Gilbert-White-honed Porgy. Hospital reef, (Gunter and 
Knapp, 1951), (AM). 

Lagodon Holbrook 

L. rhomboides (Linnaeus)-Pinfish* (Pin Perch). Abundant in inshore waters. 

Archosargus Gill 
A. probatocephalus (Walhaum)-Sheepshead*. Ginsburg (1952a) described a new 

species, oviceps, from the western Gulf based on the number of body hands--5 in 
oviceps and 6 in probatocephal,us. Hildebrand ( 1955) subsequently found western 
Gulf sheepshead with six hands and synonymized the two species. The writer has 
seen specimens from Texas with 6 hands. These differences are noteworthy hut not 
of species magnitude as noted by Hildebrand ( 1955). 

MULLIDAE-Goatfishes 

M ullus Linnaeus 

M. auratus Jordan and Gilbert. Gulf, 50 fathoms, Oregon station 2, (Springer and 
Bullis, 1956) . 

Upeneus Cuvier 

U. parvus (Poey). Not uncommon in the shallow Gulf according to Gunter and Knapp 
(1951) and Hildebrand (1954). 

KYPHOSIDAE-Chopas 

Kyphosus Lacepede 
K. sectatrix (Linnaeus)-Bermuda Chuh*. Corpus Christi, (Fowler, 1931); Texas, 

(Baughman, 1950h); Port Aransas Jetties, (Baughman, 1947), (ML), two speci· 
mens. 

EPHIPPIDAE-Spadefishes 

Chaetodipterus Lacepede 
C. faber (Broussonet)-Spadefish*. Common in the shallow Gulf, the young entering 

hays. 
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ANTIGONIIDAE- Boarfishes 

Antigonia Lowe 
A. capros Lowe. Gulf, 103 fathoms, Oregon station 156, !Springer and Bullis, 1956). 

CHAETODONTIDAE-Butterflyfishes 

Chaetodon Linnaeus 
C. ocellatus Bloch- Butterflyfish * I Common Butterfly fi sh). Port Isabel, Lydia Ann 

Channel, (Baughman, 1947, 1950b l ; Port Aransas jetties, I Hildebrand, 1955 t. 

H olacanthus Lacepede 
H. isabelita (Jordan and Rutter )-Common Angelfish. Port Aransas, I Springer and 

Hoese, 1958 ) . 

Pomacanthus Lacepede 
P. para I Bloch )- French Angelfish. Aransas Bay, (Springer and Hoese, 1958 ). 

PO MA CEI\TRI D AE- Demioselles 

Pomacentrus Lacepede 
P. leucostictus Miiller and Troschel. Off Pass Cavallo, (Springer and Hoese, 1958). 

Abudeiduf Forskal 
A . saxatilis (Linnaeus !- Sergeant major. Port O'Connor, I Baughman, 1950b) as 

A. marginatus (Bloch) ; Port Aransas Jetties, (Gunter and Knapp, 19511. 

LABRIDAE- Wrasses 
Gunter I 1944) discusses the error concerning the capitaine, lachnolaimus maximus 

I W alba um ), and states that it does occur on offshore reefs, but apparently there are 
no positive records or specimens in collections from Texas. 

H alichoeres Riipell 
H. bivittatus (Bloch I- Slippery Dick. Port Aransas, I Springer and Hoese, 1958) . 

Decodon Gunther 
D. puellaris (Poey) . 27° 20' l\' , 96° 20' W, 100 fathoms, IC:\HM :\o. 45238) five 

specimens. 

SCARIDAE- Parrotfishes 

Sparisoma Swainson 
S. radians (Valenciennes)-Radiant Parrotfish. Corpus Christi Bay, (Leary, 1956); 

Port Isabel, (Springer and Hoese, 1958). 

OPISTHOGNATHIDAE- Jawfishes 

lonchopisthus Gill 
l. linderi Ginsburg-Jawfish. Off Padre Island, (Ginsburg, 1942) ; Sebree Bank, (Hilde

brand, 1954) . 

PERCOPHIDIDAE 

Bembrops Steindachner 
B. anatirostris Ginsburg. Gulf, 150--210 fathoms, Oregon stations, 1093, 1094, 1095, 

(Springer and Bullis, 1956) . 
B. gobioides (Goode ) . Gulf, 200--230 fathoms, Oregon stations, 163, 1091, 1093, 

(Springer and Bullis, 1956). 
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URANOSCOPIDAE-Electric Star-gazers 

Astroscopus Brevoort 
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A- y-graecum (Cuvier)-Stargazer* (Southern Stargazer). Common on beaches as 
noted by Baughman (1950b). 

Kathetostoma Gunther 

K. albigutta (Bean). Not uncommon in deep waters. Off Port Aransas, (Baughman, 
1950b); Hildebrand (1954) and Springer and Bullis (1956) supply other records. 

Benthoscopus Longley and Hildebrand 

B. laticeps Longley and Hildebrand. 27° 20' N, 96° 18' W, 100 fathoms, (CNHM No. 
45247), one specimen. 

BLENNIIDAE-Blennies 

The rocky and shell habitats of the Texas coast contain a rich fauna of blennies, much 
of which has not been adequately studied. Baughman (1950b) has reported 
Rupiscartes atlanticus ( Valenciennes) . This record seems doubtful. 

Blennius Linnaeus 

B. cristatus Linnaeus-Molly Miller. Port Aransas jetties, (Baughman, 1947) ; this 
species is common on the jetties. The writer has seen one specimen from Galveston. 

Hypleurochilus Gill 

H. geminatus (Wood )-Crested Blenny. See Baughman ( 1950b) for Texas records of 
this form. 

Hypsoblennius Gill 

Baughman ( l 950b) lists the records of the two closely related species of this genus re
ported from Texas. 

H. hentzi (LeSueur )-Carolina Blenny 

H. ionthas (Jordan and Gilbert). Freckled Blenny. 

Chas modes Valenciennes 

Fowler ( 1945) reported C. saburrae Jordan and Gilbert from Flour Bluff. The taxonomy 
of this genus is not well understood and is presently being revised by Victor 
Springer. All Texas specimens known to this writer are referable to the following 
species. 

C. bosquianus (Lacepede)-Striped Blenny. Corpus Christi, (Evermann and Kendall, 
1894), Fulton, Copano and East Bays (ML). 

CLINIDAE-Kelpfishes 

Labrisomus Swainson 

L. nuchipinnis (Quoy and Gaimard)-Hairy Blenny (Hairy Head). Port Aransas jetties, 
(Baughman, 1947). This species is abundant on these and the Port Isabel jetties. 

MICRODESMIDAE 

Microdesmus Gunther 

M. sp. Baughman ( 1950b) believes that M. longipinnis (Weymouth) occurs in Texas 
waters as it has been collected off Cameron, Louisiana; Henry Hildebrand took one 
specimen in Texas waters which did not agree with Weymouth's description. There 
is one specimen (ML) taken from Cedar Bayou, which agrees with the description 
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of longipinnis, except in having fewer myomeres. More specimens are needed to 
delimit the species. 

OPHIDIIDAE-Cusk Eels 

Lepophidium Gill 
L. brevibarbe (Cuvier )-Shortbearded Cusk Eel. Gunter and Knapp ( 1951) and Hilde

brand ( 1954) found this form to be not uncommon offshore. 

Ophidion Linnaeus 
0. holbrooki (Putnaml-Holbrook's Cusk Eel. Heald Bank, (Nichols and Breder, 1922). 

Rissola Jordan and Evermann 
R. marginata (DeKay)-'.'\orthern Slippery Dick. See Baughman (1950b) for a list of 

Texas records. 

Otophidium Gill 
0. welshi Nichols and Breder-Welsh's Cusk Eel. Gunter and Knapp I 1951) summarize 

the status of this species in Texas waters. 

BROTULIDAE-Brotulid Fishes 

Brotula Cuvier 

B. barbata (Bloch and Schneider)-Brotula. Texas, (Baughman, 1950b); Texas, {Hilde
brand, 1954); off Port Aransas, Laguna Madre, (ML). 

Dicrolene Goode and Bean 
D. intronigra Goode and Bean. Gulf, 350-400 fathoms, Oregon stations 43, (Springer 

and Bullis, 1956). 

Neobythites Goode and Bean 
N. marginatus Goode and Bean. Gulf, 150 fathoms, Oregon station 1094, (Springer and 

Bullis, 1956). 

CALLIONYMIDAE-Dragonnets 

Callionymus Linnaeus 
C. agassizi Goode and Bean. Gulf, 103 fathoms, Oregon station 156, (Springer and Bullis, 

1956), as C. himanlophorus Goode and Bean. 

TRICHIURIDAE- Cutlassfishes 

Trichiurus Linnaeus 
T. lepturus Linnaeus-Atlantic Cutlassfish*. Common in the shallow Gulf and bays. 

SCOMBRIDAE-Mackerels and their allies 

Scomber Linnaeus 
S. colias Gmelin-Chub Mackerel. Off Padre and Mustang Islands, (Hildebrand, 1954); 

off Port Isabel, (Baughman, 1955), as Pneumatophorus colias (Gmelin). 

Auxis Cuvier 
A. thazard (Lacepede) - Frigate Mackerel. Gulf, 40 fathoms, Oregon station 1088, 

(Springer and Bullis, 1956). These are larval and young specimens according to 
Harvey Bullis (personal communication) . 



A Partially Annotated Checklist of Marine Fishes of Texas 341 

Katsuwonus Kishinouye 

K. pelamis (Linnaeus)-Oceanic Bonito*. Sight record from Port Isabel, lBaughman, 
1950b) ; Gulf, Oregon station 1099, (Springer and Bullis, 1956). 

Euthynnus Liitken 

E. alieterattus lRafinesque)-Little Tuna*. Texas, lReed, 1941); Gulf 50 fathoms, 
Oregon station 2, (Springer and Bullis, 1956). 

Thunnus South 

T. atlanticus (Lesson)-Atlantic Blackfin Tuna*. Port Isabel, lBaughman, 1941). 

T. thynnus l Linnaeus )-Bluefin Tuna*. Off Port Aransas, l Springer and Hoese, 1958) . 

T. albacares lBonnaterre)-Atlantic Yellowfin Tuna*. Although there are no positive 
records for the occurrence of albacares in Texas waters, undoubtedly it occurs here 
as they have been caught very near our waters lSpringer and Bullis, 1956), and 
Mr. A. R. Brundrett, taxidermist at Port Aransas, claims to have mounted the 
species. There have been newspaper releases and magazine articles referring to 
catches of Texas tuna. 

Sarda Cuvier 

S. sarda (Bloch)-Atlantic Bonito*. See Baughman l 1950b) for the list of Texas records. 

Scomberomorus Lacepede 

S. cavalla (Cuvier )-King Mackerel". Texas, (Baughman, 1941, 1950b). 

S. maculatus (Mitchill)-Spanish Mackerel*. l\ot uncommon, entering bays. 

S. regalis (Bloch)-Cero*. See Baughman ll950b) for a discussion of Texas records. 

Acanthocybium Gill 
A. solandri Cuvier-Wahoo*. Freeport. Port Isabel, and Port Aransas, (Baughman, 

1941, 1950b). 

ISTIOPHORIDAE-Sailfishes 

T etrapturus Rafinesque 

T. be/one Rafinesque-Spearfish. Off Port Aransas, lSpringer and Hoese, 1958). 

lstiophorus Lacepede 

I. americanus (Cuvier)-Atlantic Sailfish*. There are many records of this species off 
the Texas coast. Springer and Hoese ( 1958) have recently described a young sailfish 
from off Port Aransas. 

M akaira Lacepede 

M. albida (Poey)-White Marlin*. Off Port Aransas, (Baughman, 1941, 1950b) , sight 
records. There have been a number taken off Port Aransas. 

M. ampla (Poey)-Blue Marlin*. This species has been taken off the Port Isabel and 
Port Aransas areas. 

XIPHIIDAE-Swordfishes 

X iphias Linnaeus 

X. gladius Linnaeus-Broadbill Swordfish*. Padre Island, (Kramer, 1950). 



342 A Partially Annotated Checklist of Marine Fishes of Texas 

STROMATEIDAE-Harvestfishes 

Peprilus Cuvier 
P. paru (Linnaeus)-Harvestfish*. Common, entering bays; P. burti Fowler 1944, is 

probably a synonym. 

Poronotus Gill 
P. triacanthus (Peck)-Butterfish*. Common, entering bays. 

Cubiceps Lowe 
C. nigriargenteus Ginsburg. 27° 15' N, 96° 15' W, 200 fathoms ( CNHM No. 45129J. 

There are six specimens tentatively identified as this species. 

NOMEIDAE-Man-of-war Fishes 

Nomeus Cuvier 
N. gronovi (Gmelin)-Man-of-war Fish. Port Aransas and Galveston, (Baughman, 

l 950b ) ; Galveston, (ML), one specimen; Port Aransas, (IMS), two specimens. 

Psenes Cuvier 
P. pellucidus Liitken. Gulf, Oregon station 1078, (Springer and Bullis, 1956) . 

ELEOTRID AE-Sleepers 

Dormitator Gill 
D. maculatus (Bloch)-Fat Sleeper. Chambers County, (Baughman, 1946) . During the 

heavy rains of 1957 many have been collected in Texas bays from Sabine Lake to 
Galveston by members of the Game and Fish Commission. The writer has seer\ 
specimens collected from tide pools near Rockport. 

Eleotris Bloch and Schneider 
E. pisonis (Gmelin )-Spinycheek Sleeper. Mission Bay, (Baughman, 1950b) , the writer 

has seen one specimen from Galveston. 

Gobiomorus Lacepede 
G. dormitor Lacepede-Metapil. Rio Grande, (Evermann and Kendall, 1894); Arroyb 

Colorado, (ML), one specimen; AI Flury of the Texas Game and Fish Commission 
has reported two specimens from the Aransas River, (Job Completion Report, Texas 
Game and Fish Commission Project No. F6R3, Job B- 6) . 

GOBIIDAE-Gobies 

Gobionellus Girard 
G. boleosoma (Jordan and Gilbert)-Darting Coby. Texas, (Ginsburg, 1932); Galveston 

and Corpus Christi, (Gunter, 1941); Copano and Aransas Bays, (Gunter, 1945). 
G. gracillimus Ginsburg. Off Padre Island and Green's Bayou, (Hildebrand, 1954). 
G. hastatus Girard-- Sharptail Coby. Not uncommon. Records of G. oceanicus (Pallas) 

probably refer to this species. 
G. slwfeldti (Jordan and Eigenmann)-Freshwater Coby. Dickinson Bayou, (Ginsburg, 

1932) ; Tide pool near Sabine Lake, (ML), one specimen. 

Evorthodus Gill 
E. lyricus (Girard)-Lyre Coby. Galveston, (Fowler, 1945); Aransas Bay, (Guntet; 

1945). 
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Bollmannia Jordan 

B, communis Ginsburg. Off Padre Island, (Ginsburg, 1942) ; Hildebrand ( 1954) found 
· this species abundant offshore. 

Microgobius Poey 

M. gulosus (Girard)-Large-mouthed Coby. Aransas Pass and Corpus Christi, (Gins
burg, 1934); Mission Bay, (Baughman, 1950b) ; tide pool near Sabine Lake, (ML), 
one specimen. 

Af. thalassinus (Jordan and Gilbert). Aransas Pass, Harbor Island, and Corpus Christi, 
(Ginsburg, 1934); Galveston, (Fowler, 1945). 

Gobiosoma Girard 

G. bosci (Lacepede)-Naked Coby. Matagorda Bay and Corpus Christi, (Ginsburg. 
1933) ; Copano and Aransas Bays, (Gunter, 1945) . 

G, robustum Ginsburg-Robust Coby. Corpus Christi, (Ginsburg, 1933). 

Gobioides Lacepede 

G. broussonneti Lacepede-Violet Coby. Freeport, (Baughman, 1950b), !ML); Sabine 
Lake (ML). 

Bathygobius Bleeker 

B. soporator (Valenciennes)-Mapo. Port Aransas Jetties, (Baughman, 1947). 

SCORPAENIDAE-Scorpionfishes 

Scorpaena Linnaeus 

~- brasiliensis Cuvier. Galveston, (Gunter, 1948) ; Galveston, (Ginsburg, 1953). 

S. calcarata Goode and Bean. Galveston, (Gunter, 1948); Port Aransas, (Baughman, 
l 950b) ; Texas, (Hildebrand, 1954) ; this is the commonest scorpaenid in waters 
of 8- 35 fathoms according to Gunter (1948) and Ginsburg (1953). 

S. dispar Longley and Hildebrand. Gulf, 45 fathoms, Oregon station 5 (Springer and 
Bullis, 1956). S. similis Gunter is a synonym. 

S, plumieri Bloch. This is our commonest inshore scorpaenid; Ginsburg ( 1953) lists 
many records. S. ginsburgi Gunter is a synonym. 

Pontinus Poey 

R. longispinis Goode and Bean. Padre Island, (Ginsburg, 1953) ; Gulf, 95- 175 fathoms, 
Oregon stations 1, 156, 1095, (Springer and Bullis, 1956). 

Setarches Johnson 

S. parmatus Goode. Padre Island, (Ginsburg, 1953); Gulf 200-300 fathoms, Oregon 
stations 541, 542, 1091, (Springer and Bullis, 1956). 

TRIGLIDAE-Sea Robins 

B,oth Ginsburg (1950) and Teague (1951) have revised Prionotus; the following is 
· the nomenclature of Ginsburg ( 1950). 

Prionotus Lacepede 

IJ. martis Ginsburg. Off Sabine Pass, (Ginsburg, 1950). 

P. ophryas Jordan and Swain. Galveston and Harbor Island, (Ginsburg, 1950); Texas, 
(Hildebrand, 1954). 



344 A Partially Annotated Checklist of Marine Fishes of Texas 

P. paralatus Ginsburg. Apparently not uncommon in deep water. Galveston to Padre 
Island, (Ginsburg, 1950); Texas, (Hildebrand, 1954). 

P. pectoralis Nichols and Breder. Aransas Pass, Corpus Christi Bay and Corpus Christi 
Pass, (Ginsburg, 1950); Texas, (Hildebrand, 1954). 

P. roseus Jordan and Evermann. Off Matagorda Island, (Ginsburg, 1950). 
P. rubio Jordan. Ginsburg ( 1950) states that this is the common triglid in the shallow 

northern Gulf; Hildebrand ( 1954) subsequently confirmed this. 
P. scitulus Jordan and Gilbert-Slender Sea Robin. Aransas Bay, (Gunter, 1945); 

Corpus Christi, Shamrock Cove, Aransas Bay, Galveston Bay, (Ginsburg, 1950), 
as P. s. latifrons Ginsburg; (Hildebrand, 1954); not uncommon in bays. 

P. stearnsi Jordan and Swain. Padre and Mustang Islands, Aransas Pass and Matagorda 
Peninsula, (Ginsburg, 1950); Texas, (Hildebrand, 1954). 

P. tribulus (Cuvier)-Bighead Sea Robin*. Copano and Aransas Bays, (Gunter, 1945); 
off Corpus Christi Pass, Aransas Pass, Galveston and Aransas Bay, (Ginsburg, 
1950), as P. t. crassiceps Ginsburg; Hildebrand ( 1954). 

Bellator Jordan and Evermann 
B. militaris (Goode and Bean)-Soldier Robin. Off St. Joseph's and Padre Island, 

(Ginsburg, 1950) . 

PERISTEDIIDAE 

Peristedion Lacepede 

P. gracile Goode and Bean. Gulf 55- 300 fathoms, Oregon stations 7, 542, 550, (Springer 
and Bullis, 1956). 

P. longispathum (Goode and Bean). Gulf 200-300 fathoms, Oregon stations 541, 542, 
1091, (Springer and Bullis, 1956). 

P. miniatum Goode. Gulf 125-300 fathoms, Oregon stations 162, 550, 1091, 1094, 
(Springer and Bullis, 1956). 27° 20' N, 96° 20' W, 100 fathoms, (ML), one 
specimen . 

DACTYLOPTERIDAE 

Dactylopterus Lacepede 
D. volitans (Linnaeus)-Flying Gurnard. 15 fathoms SE of Port Aransas, (ML) . 

BOTHIDAE 

Scopthalmus Rafinesque 
S. aquosus ( Mitchill). Galveston, (Baughman, l 950a). 

Syacium Ranzani 
S. gunteri Ginsburg. Gunter and Knapp (1951) and Hildebrand (1954) found this 

species abundant in the shallow Gulf. 

S. papillosnm (Linnaeus). Galveston and Corpus Christi, (Baughman, 1950a); shallow 
Gulf, (Gunter and Knapp, 1951). 

Citharichthys Bleeker 
C. cornutus (Gunther). Gulf 103 fathoms, Oregon station 156, (Springer and Bullis, 

1956). 
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C. macrops Dresel. SSE Aransas Pass, (Gunter, 1945) ; Freeport, Galveston, and Aransas 
Pass, (Baughman, 1950a); off Matagorda Island, (Hildebrand, 1954). 

C. spilopterus Gunther. This is the common bay and inshore member of this genus on the 
Texas coast. 

Etropus Jordan and Gilbert 
E. crossotus Jordan and Gilbert. Fairly common in shallow waters. 

Engyophrys Jordan and Bollman 
E. sentus Ginsburg. Texas Gulf, (Anderson and Lindner, 1941, Hildebrand, 1954). 

Trichopsetta Gill 
T. ventralis (Goode and Bean)-Texas, (Hildebrand, 1954); Gulf 23-220 fathoms, 

Oregon stations 2, 156, 158, 541, 1083, 1087, 1095, (Springer and Bullis, 1956). 

Cydopsetta Gill 
C. chittendeni Bean. Common offshore according to Gunter and Knapp ( 1951) and 

Hildebrand (1954). Gunter (1946) described a new member of this genus decus· 
sata, from Texas. Hildebrand (1954) took specimens of chittendeni which approach 
the coloration of decussata, and he further states that this is probably a synonym. 

C. fimbrUzta (Goode and Bean). Galveston, (Baughman, 1950a}. 

Poecilopsetta Gunther 
P. beani Goode. Gulf 160-300 fathoms, Oregon stations 164, 541, 542, 546, 1091, 1093, 

1094, (Springer and Bullis, 1956). 

PLEURONECTIDAE-Flounders 

Paral,ichthys Girard 
P. al,biguttus Jordan and Gilbert-Gulf Flounder* (Sand Flounder). l'ncommon on 

hard bottoms. 

P. lethostigmus Jordan and Gilbert-Southern Flounder*. This is the common commer
cial flounder of the bays and shallow Gulf. 

P. squamilentus Jordan and Gilbert. Ginsburg ( l 952c) states that this species is com
mon from 80 to 120 fathoms. 

P. triocellatus Miranda Ribeiro. Gulf, 18 fathoms, Oregon station 1086, (Springer and 
Bullis), ( 1956}. 

Ancylopsetta Gill 
A. dilecta (Goode and Bean). Texas, (Baughman, 1950a); Gulf 31-49 fathoms, (Hilde

brand, 1954); Gulf 50-103 fathoms, Oregon stations 2, 156, 158, (Springer and 
Bullis, 1956); apparently common in deep water. 

A. quadrocellata Gill-Ocellated Fluke. Uncommon in bays, fairly common in the shal
low Gulf. 

ACHIRIDAE 

Trinectes Rafinesque 
T. maculatus (Bloch)-Hogchoker*. Not uncommon in bays; Gunter (1945) found 

this species to move offshore during the winter. Hubbs ( 1932) has established that 
this name has priority over Achirus fasciatus Lacepede, common in the literature. 
Some authors prefer to put this form in the genus Achirus. 
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Achirus Lacepede 
A. lineatus (Linnaeus .I-Striped Sole (Lined Sole). Not uncommon in bays and the 

Shallow Gulf. Records of A. achirus (Linnaeus) refer to this species. 

Gymnachirus Kaup 
G. texae (Gunter) -1\aked Sole. Common in the shallow Gulf. 
G. williamsoni (Gunter I-Naked Sole. South of Rockport, (Caldwell and Briggs, 1957) . 

CYi\'OGLOSSIDAE- Tonguefishes 

Symphurus Rafinesque 
S. civitatum Ginsburg. Off Aransas Pass and Galveston, (Ginsburg, 195lb I ; off St. 

Joseph's and Padre Island, Freeport and Sabine Bank, (Hildebrand, 19541 . 
S. diomedianus (Goode and Bean ). Off Green's Bayou and Corpus Christi, (Hildebrand, 

1954). 

S. parvus Ginsburg. Gulf 18 fathoms, Oregon station 1086, (Springer and Bullis, 1956). 
S. pelicanus Ginsburg. Off Padre Island, (Ginsburg, 195lbl. 
S . pi.ger I Goode and Bean 1. Freeport. I Baughman, 1950a); Baughman's I op. cit.) 

record of S. pusillus I Goode and Bean I " ·as probably this species. 
S. p1aq;iusa I Linnaew' 1- Tongu'.' fish. This is the common bay and inshore species of 

this genus on the Texas coast. 

ECHE:\EIDAE-Remoras 

Echeneis Linnaeus 
E. naucrates Linnaeus-Remora *. This species is common as noted by Baughman 

(1950b). 

Remilegia Gill 
R . austral is (Bennett )-Remora *. Off Corpus Christi, (Woods, 19421. 

Remora Gill 
R. remora I Linnaeus )-Remora * (Offshore Remora). There are specimens in the IMS 

collections, taken from sailfishes off Port Aransas. 

Rhombochirus Gill 
R. osteochir (Cuvier )-Remora * (Spearfish Remora) . Off Port Aransas, (Springer 

and Hoese, 1958) . 

TRIACA\THIDAE 

Triacanthodes Bleeker 
T. lineatus Longley. Gulf 100-200 fathoms, Oregon stations 156, 541 , 542, (Springer 

and Bullis, 1956) . 

BALISTIDAE- Triggerfishes 

Balistes Linnaeus 
B. capriscus Gmelin- Common Triggerfish*. Common on the snapper banks. Baughman 

( 1950b) lists several reco rds. 
B. vetula Linnaeus-Queen Triggerfish *. Baughman ( 1950b) discusses the Texas oc

currences of this species. 
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Canthidennis Swainson 
C. maculatus (Bloch)-(Baughman, 1950b). 
C. sobaco (Poey )-Ocean Triggerfish. Off Freeport, (Baughman, 1950b I. 

MONACANTHIDAE-Filefishes 

Cantherines Swainson 
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Baughman 0950b) lists C. pullus (Ranzani) in the collections of the ML. There are 
four specimens inthese collections as pullus. Two are Alonacanthus hispidus (Lin· 
naeus) and two are Batistes capriscus Gmelin. 

C. amphioxys l Cope). Gulf, Oregon station 1089, (Springer and Bullis, 1956). 

Monacanthus Cuvier 
M. hispidus (Linnaeus )-Common Filefish. Common, entering bays. 

Alutera Cuvier 
A. script a (Osbeck I -Longtail Filefish * (Scrawled File fish) . Port Aransas, (Gunter 

and Knapp, 1951). 

A. schoepfi (Walbaum)-Orange Filefish" . Common, entering bays. 

OSTRACIIDAE- Trunkfishes 

Reed t 1941) lists lactophrys trigonus from Texas. If it or L. triqueter, which Reed's 
specimen may have been, occur here they are uncommon. There are no specimens in 
collections to the writer's knowledge. 

Lactophrrs Swainson 
L, tricornis (Linnaeus) - Cowfish*. Fairly common in the inshore Gulf. occasionally 

entering bays. 

TETRAODO'.\TIDAE-Puffers 

Lagocephalus Swainson 
L, laevigatus (Linnaeus)-Smooth Puffer*. i\ot uncommon, not known from bays. 

Sphoeroides Lacepede 
S, dorsalis Longley-Puffer". 27° 29' i\, 96° 16' W. (Ci\HM No. 452781 one speci· 

men. 

S. nephelus (Goode and Bean)-Puffer*. This is the common puffer of our coast. Gunter 
( 1945 I, as S. marmoratus l Ranzani). This species has also been reported under the 
names maculatus and spengleri. 

S, spengleri ( Bloch)-Puffer". Off Brazos Santiago. 1Hildebrand, 1954). 
S~ testudineus (Linnaeus) - Puffer". Ga!Yeston, (Baughman, 1950b). 

Liosaccus Gunther 
l. cutaneus Gunther. 27 ° 20' N, 96° 18' W, (Ci'iHM) two specimens. lML) one speci· 

men. 

DIODOi\TIDAE-Porcupine Fishes 

Rred ( 1941) reports Diodon hystrix Linnaeus from Texas and Baughman I 1950b) 
reports seeing one at Galveston. Apparently there are no specimens of this genus in 
collections. 
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Chilomycterus Bibron 
C. schoepfi (Walbaum)-Burrfish* (Spiny Boxfish). Common, particularly in the bays 

during the summer. 

MOLIDAE-Ocean Sunfishes 

Mola Koelreuter 

M. mola (Linnaeus)-Ocean Sunfish*. Off Cedar Bayou, (Baughman, 1950b) , sight 
record; Corpus Christi Bay and Port Isabel, (Kemp, 1957). 

GOBIESOCIDAE-Clingfishes 

Gobiesox Lacepede 

G. punctulatus (Poey). Texas, (Schultz, 1944); Texas, (Briggs, 1955). 
G. strumosus Cope. This is the common clingfish of our coast. Baughman (1950b) lists 

several records as Cotylus nigripinnis nigripinnis Peters. 

BATRACHOIDIDAE-Toadfishes 

Opsanus Rafinesque 

0. beta (Goode and Bean-Toadfish*. (Dogfish). This is the common toadfish of our 
coast, occurring in protected habitats. 

Porichthys Girard 

P. porosissimus (Valenciennes)-Midshipman. Common in the shallow Gulf, entering 
bays in the summer. Hubbs and Shultz (1939) place the Atlantic midshipman in a 
separate genus, Nautopaedium Jordan, on the basis of palatal dentition, but these 
differences are slight and not accepted as generic distinction by most authors. 

LOPHIIDAE-Angler Fishes 

Lophiomus Gill 

L. sp.-Gulf Goosefish (Angler). See Springer and Hoese (1958) for a discussion of 
this species. 

ANTENNARIIDAE-Frogfishes 

Histrio Fischer 

H. histrio (Linnaeus)-Sargassumfish*. This is the common species in Sargassum; 
records of H. gibbus (Mitchill) refer to this species. 

Antennarius Lacepede 

A. radiosus (Garman)-Frogfish. According to Hildebrand (1954) this is the common 
member of this genus in the western Gulf. Specimens in the collections of the ML 
reported by Baughman (1950b) as A. pleuropthalmus Gill seem to be the young of 
this species. 

Phrynelox Whitley 

P. nuttingi (Garman). 18 fathoms SE Port Aransas (Baughman, 1955) as Antennarius 
nuttingi Garman. 18 fathoms south of Port Aransas, 25 fathoms southwest of Port 
Aransas (ML). 

P. scaber (Cuvier )-Frogfish*. Off Port Aransas, (Baughman, 1950b). 
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OGCOCEPHALIDAE-Batfishes 

Halieutichthys Poey 
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H. aculeatus Mitchill. Woods (1942); Hildebrand (1954) took 510 specimens from 12 
to 42 fathoms; specimens collected by McRae in the ML extend their bathymetric 
range to 100 fathoms. 

Dibranchus Peters 
D. atlanticus Peters. Gulf 29, 100, 400 fathoms, Oregon stations 540, 541, 542, 546, 548, 

549, 550, 1087, (Springer and Bullis, 1956). 

Ogcocephalus Fischer 
There is considerable confusion concerning this genus in the Gulf and until a revision 

appears it seems wise to tentatively record the following two forms as understood by 
Longley and Hildebrand ( 1941) . 

0. cubifrons (Richardson)-According to Longley and Hildebrand (1941) this is the 
common inshore batfish in the western Gulf. Many are in collections as 0. vespertilio 
(Linnaeus). 

0. sp. A small, short-nosed batfish seems unidentifiable according to Hildrebrand 
(1954). There are specimens in the collections of the IMS as 0. parvus (Longley 
and Hildebrand) . 
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During recent years the study of quantitatiYe aspects of community metabolism has 
occupied the attention of increasing numbers of aquatic ecologists. As pointed out by 
Lindeman (1942), hlev (1945), Macfadyen tl948L Teal U951) and others, rates of 
turnover in community metabolism are more satisfactorily expressed in terms of energy 
than in terms of biomass. Accordingly, a number of important studies haw recently 
appeared dealing with quantitatiYe aspects of the energy transfer associated with pri
mary production in aquatic communities. Studies of the energetics inrnh·ed in second
ary production within restricted communities (Teal, 195 I) also ha,-e proYided rnluable 
information. However, few attempts haw been made to quantify the energy relations 
involved in secondary production in more complex aquatic communities, and these haYe 
not, in the opinion of the writer, been as rewarding. This lack of success has been oc
casioned largely by the tendency of the workers to greatly o\·ersimplifr pathways of 
exchange of nutrients and energy among the consumer organisms. 

The concept of consumer "le,·els" as employed by Lindeman !)9-l-21 and others has 
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been justly and severely criticized by lvlev (1945). Peterson and Jensen as early as 
1911 stressed that the subdivision of animals into predators, detritus feeders, etc., must 
be treated with care since, "the boundaries are very often deleted in nature." Although, 
as suggested by Ivlev, some simplification may often be justified and necessary, such 
action should be based upon a thorough knowledge of the pathways of nutrient and 
energy transformation for the particular body of water. Computations regarding energy 
transfer resulting in secondary production should be preceded by adequate food 
analyses. 

The study of the food habits of the Lake Pontchartrain inhabitants is based upon the 
above considerations and is intended as a first step toward the quantitative evaluation 
of the metabolic relations of the complex estuarine community. Whereas consideration 
of the food relations may carry certain value, practical and otherwise, intrinsic to each 
particular species, in aggregate this knowledge should also provide a reasonably de
tailed picture of the overall trophic processes of the community. 

The present report embraces one aspect of an ecological survey of Lake Pontchar· 
train and adjacent waters of southeastern Louisiana. The physical environment and 
ecological aspects of the plankton, invertebrate, and fish populations will be published 
elsewhere. The organization of this survey and general sampling procedures have al
ready been reported (Darnell, 1954). Research reports submitted to the State of 
Louisiana (Suttkus, Darnell, and Darnell, 1953, 1954, 1955, a·j) have included numeri
cal aspects of the fish and invertebrate collections. All species of fishes listed in these 
reports as comprising at least one percent of the overall trawl and seine catches were 
included in the food studies, except three small, mainly shallow water species (Cypri
nodon v. variegatus, Fundulus grandis, and Syngnathus scovelli). In addition, a num
ber of species of fishes were included for food analyses which were especially important 
seasonally or locally, or species which, because of size, speed, or maneuverability, were 
judged to be more abundant than the collections might indicate. Several of the most 
important species of large invertebrates were also included. 

In carrying out the present study 1,399 detailed quantitative analyses and about 100 
qualitative analyses were carried out on specimens representing 35 of the most important 
estuarine species. Nearly all specimens were collected by the writer within a 14 month 
period (July 1953- August 1954), providing a reasonably instantaneous picture of the 
community. Species for which the analyses were most complete include the southern 
bay anchovy, channel catfish, silverside, sand trout, speckled trout, spot, Atlantic croaker, 
pinfish, and blue crab. Due to lack of specimens and time, the analyses of the remaining 

species were incomplete in various degrees, representing a regrettable shortcoming in 
the present data. From the community standpoint this incompleteness is most serious for 
the very abundant gulf menhaden. For a single species, the stingaree, no specimens were 

examined. However, this fish was considered to be of sufficient importance in the com

munity for inclusion of its food habits as reported in the literature. 

Since the fishes and invertebrates which frequent the brackish-water estuary are 

derived from a variety of habitats, the published information regarding their food and 

general ecological relations is widely scattered, and an effort has been made herein to 

bring together this pertinent literature. Altogether the food relations of the fishes and 

invertebrates of the estuaries of eastern North America are still poorly known. 



Food Habits of Fishes and Invertebrates of Lake Pontchartrain 355 

ACKNOWLEDGMENTS 

The Lake Pontchartrain Survey was carried out as a cooperative project between 
Tulane University and the Commercial Seafoods Division of the Louisiana Wildlife 
and Fisheries Commission, and special thanks are hereby extended to the latter organiza
tion for provision of the funds and facilities which made the project possible. Thanks 
are due to the Graduate Committee on Research of Marquette University for financial 
aid in the formalization of the data. Appreciation is further expressed to the following 
~tudents who assisted in the food studies and whose skill and patience contributed 
greatly to the success of the project: Robert Gordon, Edwin Joseph, Beverly Limbaugh, 
Franklin Sogandares, and Donald Tinkle. Jerusha Barnum aided in the calculations, 
and formalization of the plates was carried out by Patricia Hale and Ellen Jo Ryan. 
The author is indebted to Joseph Ewan for taxonomic verification of the vascular plants, 
John E. Trygg of the Louisiana Department of Health for supplying data on the bacteria 
of Lake Pontchartrain, and to Victor W. Lambou who has kindly' granted permission 
to refer to data contained in his Master's thesis which is on file in the library of the 
Louisiana State University. Royal D. Suttkus, Chief Investigator of the Lake Pontchar
train Project, and Mrs. Jeanne H. Darnell, Assistant Investigator, contributed invalu. 
able aid in the field as well as in the laboratory, and their encouragement and cooper
ation have greatly enhanced the value of the work. Finally, appreciation is expressed to 
Captain Alver Hudson whose years of commercial fishing experience were shared gener
ously, adding a measure of balance and judgment which might otherwise be absent in 
the interpretation of the data. · 

Methods 
Specimens for food analysis were collected by trawls and seines and were preserved 

shortly after capture. Habitat notes and measurements of the environmental factors are 
summarized briefly in the following section. An early effort was made to neutralize the 
contents and inhibit enzyme activity in the stomachs of the more carnivorous species by 
injection of alkaline formalin (borax solution) into the lumen shortly after capture. 
This proved ineffective, however, and was abandoned. Reference collections of plankton, 
nekton, and benthic food organisms were identified by specialists, and considerable at
tention was devoted to the proper taxonomic verification of the food species. 

Laboratory food analyses were carried out enti~ely by the author or under his super
vision according to the following procedure. Storii.~ch · contents were examined and the 
items sorted and 'identified. The percent ftiiln~~ .. o{ ~ach stomach was estimated, and 
the ·percentage volume of each type of food iteni· in e'ich stomach was determined (by 
volumetric displacemenr; in the case of the larger items; or by estimation against a grid 
painted below the analysis dish, in the case. of the smaller, and more amorphic ma
terials). Thus, for a given group of stomachs, riot only is the often misleading "percent
age of tracts containing each il,em" known (''percent frequency of occurrence" of 
authors), but also the more informative "average percent of total stomach volume". 
Intestinal contents were examined qualitatively to reveal any types of food items not en
countered in the stomachs, and the percent fullness of the intestines was also estimated. 
Qualitative analysis of the intestines proved quite rewarding and should be incorporated 
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as standard procedure in future food studies. Body length, collecting and preserving 
data, sex (as determined by microscopic analysis of the gonads), and other pertinent 
information were recorded on the form data cards. Future studies of this type and 
magnitude should unquestionably employ keysort or I.B.M. cards to facilitate handling 
of data and correlation of variables. 

Summarized results of the food studies were plotted by size group in traditional bar 
d' agrams. Where data were especially complete individual food items were lumped into 
major food categories, and the results plotted on semilog paper as frequency polygons 
depicting the average ontogenetic food changes of the particular species population. 
The log plot was employed because it was observed that ontogenetic food changes oc
curred most rapidly· in the smallest size classes. When graphed in this manner, many 
of the ontogenetic food changes approach linearity. 

General Description of Lake Pontchartrain 

The geological history of the Lake Pontchartrain basin has been discussed by Russell 
(1936, 1938, 1940), Steinmeyer ( 1939), Fisk (1944, 1947a, b), and Gunter (1952). 
As indicated by these authors, the present Lake Pontchartrain represents a remnant of 
an arm of the Gulf of Mexico which was impounded by deltaic deposits of the Missis
sippi River around 2,000 years ago. Cnderlying sediments reveal a subsequent history 
of rapid filling chiefly by deposition of enormous quantities of silt and clay from over
flow waters of the Mississippi River. Other streams and bayous have added smaller 
amounts of sandy sediments, and subaqueous tidal deltas have been deposited near the 
mouths of fresh and salt-water passes. Also active in filling the depression has been the 
persistent encroachment by marginal marsh and swamp. Wave dissection of such vege
tation has resulted in rounding of shore contours and offshore deposition of great quar:
tities of humus. This erosion is current and appears to have been most pronounced dur
ing hurricanes. Active subsidence of the lake bottom has partly counteracted these 
forces of deposition. Associated with the above processes a gradual freshening of the en
vironment has taken place, and the area which some 5,000 years ago was characterized 
by marine species of Venus, Pecten, Dosinia, etc., and later by Crassostrea virginica 
and Thais spp., now forms habitat for large populations of Rangia cuneata and certain 
freshwater species. 

Physiographically Lake Pontchartrain contains 635 square miles of surface area with 
a shoreline of about 100 miles. The average depth is around 11 feet, and except for a 
number of artificial dredge holes near the south shore which may exceed 30 feet, the 
maximum depth of the lake proper is 18 feet. The bottom of Lake Pontchartrain is 
characterized by gradual sloping although the only extensive stretches of shallow water, 
i.e. less than 6 feet, are found in the relatively infertile western sector. 

During the period of the survey (July 1953-May 1955) the temperature of the open 
waters of Lake Pontchartrain ranged from a minimum of 9°C. in December to 34°C. in 
June and August. Shallow water temperatures often were higher, however, ranging up 
to 39°C. Winter temperatures were low and seldom exceeded l 7°C., whereas the summer 
temperatures generally remained above 30°C. During the spring and fall an average 
monthly rate of change of about 5°C. was observed with the most rapid rise in April 
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or May and the most rapid drop in early November. Extensive species migrations were 
found to coincide with marked temperature changes, especially in the fall, and tempera
ture is undoubtedly one of several important factors regulating such movements. No out
standing differences were observed between the temperatures of the various parts of the 
lake. 

The salinity of Lake Pontchartrain during the period of study varied from 1.2 per 
milk after a heavy January rainfall to 18.6 per mille following influx of Gulf water in 
the wake of a September storm. The average salinity for most months, however, was less 
than 6 per mille and the maximum for most months was less than 9 per mille. The effect 
of addition of large quantities of fresh water (through rainfall and flooding) or salt 
water (through Gulf storms) was apparent for several months following the event. 
Marked differences in salinity from one part of the lake to another was obvious, and one 
month a salinity difference of 12.4 per mille was noted between different stations. In 
general, the freshest areas of the lake were found in the west and northwest sectors near 
the openings of the freshwater streams and passes, and the most saline areas in the 
eastern sector, especially near the mouths of the salt-water passes. 

Stratification of the lake waters was not carefully investigated, although it was occa
sionally observed. As indicated by other workers, in warm water only a slight tempera
ture differential is required to create density differences sufficient for stratification. In 
brackish waters such temperature-related density differences may often be reinforced 
by differences in salinity. This situation often manifests itself in the summer months, 
when a relatively cool wedge of salt water creeps in from the Gulf under the warmer and 
fresher lake waters. The importance of such salt water currents in facilitating the inward 
migration of Gulf-spawned larval fishes and invertebrates has been suggested by previous 
workers. 

One of the most characteristic features of Lake Pontchartrain is the exceptionally 

high turbidity which imparts a chocolate appearance to the waters. The average sum
mer Secchi disc visibility was about 6 feet, and rarely, on calm clear summer days the 

bottom was visible in 14 feet of water. During the remaining months, however, the visi

bility was lower, averaging only 2-3 feet the first winter. The turbid condition of the 

water was directly related to wind action which disturbed and raised bottom sediments 
even in the deepest portions of this shallow body of water. The most turbid portions of 

the lake appeared to be the shallowest waters, especially near the south shore, and in 
times of heavy wind and wave action Secchi disc readings of less than one inch were re

corded for this disturbed area. The overall average of the Secchi disc readings for the 
total period of study was about 4 feet indicative of a highly and persistently turbid situa

tion. Even this figure represents an understatement since on numerous occasions collect
ing trips were cancelled due to the stormy condition of the lake. 

The plankton and the marsh and swamp Yegetation bordering Lake Pontchartrain are 

discussed later in relation to the general nutrition of the community. It might be pointed 
out here that most of the fishes and larger invertebrates found in the lake are transients 
which normally spend only a portion of their life histories within the confines of the 

estuary. The marine species are most conspicuously represented by immature stages, 
whereas generally more mature individuals of the freshwater species are found in the 
lake. 
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Trophic Relations of Fishes and Invertebrates 
FISHES 

CARCH . .\RHINIDAE 

Carcharhinus leucas IMiiller and Henle I. Bull Shark 

The food habits of the bull shark have recently been discussed by Baughman and 
Springer 11950) who reviewed the works of Linton tl904J, :\ichols (1917), and Bell 
and :.\ichols (1921). These authors found the shark to be highly carnivorous although 
of somewhat indiscriminate taste. Food included fishes (sting rays, other sharks, shad 
and mackerel), the fin of a porpoise, crabs, echinoderm plates, and some vegetable 
fibers. 

The stomachs of three bull sharks from Lake Pontchartrain were examined, and only 
two contained recognizable food. One specimen 1780 mm.) had consumed a single 
large striped mullet ( Mugil cephalus) 1255 mm. I almost one third of its own body 
length. The second shark (805 mm. I contained within its stomach ten small menhaden 
(Brevoortia patronus) 166-103 mm.I, a croaker (Micropogon undulatus) (67 mm.), a 
single white shrimp ( Penaeus setiferus) and a small crab (probably Callinectes sapi
dus). Fishes made up OYer 90 percent of the food encountered in both sharks. 

A number of sharks, ranging in length up to around 7 feet, were encountered in the 
shallows as well as the deeper offshore waters of the lake. These are most probably ref
erable to the species C. leucas. On one occasion the carcass of a large black drum 
(Pogonias cromis) was found floating at the surface a few miles from the southwest 
shore, and at the approach of the boat a single large shark and two smaller individuals 
abandoned the remains. When retrieved, the drum was found to have been severed 
cleanly in two just behind the anus, the remaining anterior half weighing 35 lbs. It was 
assumed that this drum was attacked by one of the sharks while the drum was feeding 
upon bottom mollusks, standing vertically in the water as is the habit of this species 
(see the section on Pogonias cromis I. A number of alleged shark attacks upon bathers 
at Pontchartrain Beach l:.\ew Orleans I in the summer of 1953 may possibly be attribut
able to this species. 

In the Lake Pontchartrain community C. leucas must be considered one of the top 
predators in the shallow as well as the deeper waters since it is one of the largest and 
most carnivorous of the predatory species. Its influence upon both the fish and inverte
brate populations appears to be limited only by the relatiYe scarcity of the species dur
ing most of the year. 

DASY..\TIDAE 

Dasya tis sabina (Le Sueur). Stingaree 

The food of stingarees has received only minor attention in the literature. Linton 
(19041, Hildebrand and Schroeder 119231, Gunter 119451, and Mclane (1948) have 
reported the stomach content of stingarees to consist primarily of bottom-living inverte
brate;; including clamo, snails, annelids. amphipods, schizopods, mud crabs, sea urchin 
parts and fish bones, eye lenses, and sand. 

:\o specimens from Lake Pontchartrain were examined although it may be assumed 
that in the lake the primary foods would be such small bottom invertebrates as clams 
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(Rangia cuneata), mud crabs (Rithropanopeus harrisii) , and small blue crabs (Cal
linectes sapidus), supplemented with small shrimp, chironomid larvae, and annelids. 
A single cow-nosed ray (Rhinoptera bonasus) from Lake Pontchartrain examined 
in the field was packed with the bodies of small clams. 

LEPISOSTEIDAE 

Lepisosteus osseus oxyurzts Rafinesque. Northern Longnose Gar 

Food habits of the longnose gar have received attention by Forbes (1888). Mark 
(1890), Pearse (1918) , Forbes and Richardson (1920) , Evermann and Clark (1920), 
Hubbs (1921) , Rimsky-Korsakoff (1930) , Lagler and Hubbs (1940) , Bonham ( 1941), 
Frisby (1942), and by Lagler, Obrecht, and Harry (1942) who summarized the work 
of earlier investigators. Published information indicates that the longnose gar feeds 
chiefly upon entomostraca and insect larvae until around 50 mm. (two inches) in length. 
At about this size it changes to a diet of fishes which then predominate in the food of 
the larger size groups. Depending upon the size of gar and upon the food available this 
fish has been reported to feed upon a variety of minnows, darters, silversides, and mos
quitofish, as well as mullet, gizzard shad, smelt, suckers, bullheads, catfish, pike, killi
fish, perch, bluegills, rock bass, largemouth bass, and crappies. Crayfish, grass shrimp, 
and other invertebrates also have been noted in the stomachs of this fish . More recently 
McLane (1948) reported that longnose gar in Florida consume large numbers of thread
fin shad (Signalosa petenensis vanhyningi) when these are available. 

In the present study eight longnose gars (706-1180 mm.) from Lake Pontchartrain 
were examined, but only four contained food. About 98 percent of this material was 
made up of small fishes, with miscellaneous invertebrates and other items constituting 
two percent. One third of the fishes eaten were menhaden ( Brevoortia patronus), and 
as many as three were encountered within one stomach. A single sea catfish ( Galeichthys 
felis), about 100 mm. in length, also made up about one third of the volume of fishes 
consumed. Additional fish remains were probably bigeye herring ( Elops saurus). 
Miscellaneous material included clams ( Rangia cuneata) , crabs, incects I Coleoptera, 
ffptera), and bits of undetermined organic material and detritus. The longnose gar is 
one of the top shallow water fish predators of the Lake Pontchartrain community. 

Lepisosteus productus Cope. Spotted Gar 

The food habits of the spotted gar in fresh water have been studied by Parker ( 1939), 
Bonham (1941), and Lagler, Obrecht, and Harry ( 1942). These authors have noted that 
fishes form the principal food of the adults, constituting up to 95 percent of the ingested 
material in some cases. Fishes consumed included gizzard shad {perhaps, the most im
portant food), suckers, minnows, bullheads, pickerel, bluegills, round sunfish, black 
crappie, white crappie, largemouth bass, and yellow bass. When available large numbers 
of crayfish are consumed, as well as some grass shrimp and aquatic insects. 

Food of the spotted gar in brackish water has been mentioned by Gunter ( 1945) and 
Lambou ( 1952, 1956) . Gunter (op. cit.) cited a single unidentifiable fish from the 
stomach of a spotted gar taken from Copano Bay, Texas. Lambou (op. cit.), however, 
found that in the brackish coastal marshes of southeastern Louisiana the species con
sumed blue crabs and fishes (primarily sunfishes) in about equal percentages. 

Hunt (1953) discussed the food habits and community relations of the closely related 
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L. platyrhinchus from the Tamiami canal of southern Florida. In his study fishes made 
up 76 percent of the food of the gars, and the remainder consisted of invertebrates 
(snails, entomostraca, Palaemonetes sp., and insects). Fishes included the mosquitofish, 
killifish, molly, bluegill, spotted sunfish, and young warmouth bass. 

Nine specimens of the spotted gar ( 405- 555 mm.) from Lake Pontchartrain were 
examined, only seven of which contained food. This material consisted chiefly of crabs 
( 70 percent) and fish ( 24 percent) with a small amount of miscellaneous material ( 6 
percent). Crabs included the blue crab (Callinectes sapidus} which varied from 75 to 
140 mm. in carapace width, surprisingly large for the size of the gars consuming them. 
At least some of the fishes consumed were clupeids, probably Signalosa petenensis. In
cluded among the miscellaneous items were clam fragments (Rangia cuneata}, insects 
( Odonata), and undetermined organic material and detritus. In the Lake Pontchartrain 
community the spotted gar appears to feed more upon shallow water invertebrates than 
does the lon gnose gar, although small fishes are also taken. 

Parker ( 1939) concluded that the spotted gar feeds mainly in the early morning 
hours, although Lambou ( 1952) indicated that most active feeding probably takes place 
in late evening or at night. Hunt (1953) was unable to distinguish any periodicity in 
feeding of the Florida spotted gars during the dayli ght hours. 

Lepisosteus spatula Lacepede. Alligator Gar 

A number of workers have referred to the food of the alligator gar in fresh and brack
ish waters, but no detailed systematic study of the food habits of this important species 
seems to have been reported. Jordan (1905) indicated that the alligator gar is a scaven
ger around piers in Pensacola, Florida, vying with sharks for garbage, and Viosca (as re
ported by Weed, 1923) concluded that the species is almost strictly a scavenger. A num· 
ber of workers, however, have referred to the predatory habits of the species. Wortman 
(1882) considered the alligator gar to be a predator. Hussakof (1914) mentioned a 
large crappie and a short-nosed gar taken from stomachs of this fish, and Hildebrand 
and Towers ( 1927) listed large fish among the food of this species in Mississippi. Gowan
loch 11940) listed fish and crabs among the food of Louisiana specimens. Bonham 
(1941) recovered an eel, a buffalo fish, and what appeared to be a sheephead from alli
gator gars taken in Texas, and Raney (1942) added that Texas specimens also consume 
large birds including ducks and water turkeys. Gunter ( 1945 ) found that 12 large alliga· 
tor gars (600-1590 mm. ) from the brackish waters of Copano Bay, Texas contained 13 
fish, all of which appeared to be Mugil cephalus. Lambou (1952, 1956) studied the 
food of 30 alligator gars taken from the brackish marshes adjoining the northeastern 
shore of Lake Pontchartrain, Louisiana. Small blue crabs made up about 87 percent of 
the food , and fishes, shrimp, and undetermined material made up from three to four per
cent each. Lambou concluded that active feeding occurs late in the evening and possibly 
at night and in the morning. 

In the present study, five specimens of alligator gar (903- 1472 mm.) were examined 
in the laboratory, of which only three contained food. This material included 65 percent 
large blue crabs (Callinectes sapidus} and 35 percent striped mullet (Mugil cephalus), 
as well as traces of clams ( Rangia cuneata}, vegetation, undetermined organic material, 
and detritus. In addition to the above analyses, the stomachs of a large number of alli
gator gars were examined qualitatively in the field, and these were all found to be loaded 
with medium-sized and adult blue crabs. On a number of occasions these large preda· 
tory fish were observed feeding upon the extensive schools of adult striped mullet which 
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congregate along the north shore of Lake Pontchartrain in early fall. Active feeding was 
apparent both in the morning and in the afternoon. Large alligator gars were some
times seen at the surface of deeper offshore waters of the lake. Hence they must be preda
tors of deper, as well as shallow waters. 

Whereas some scavenging undoubtedly does take place, the above studies leave 
little doubt regarding the predatory nature of this fish. In brackish coastal waters such 
as Lake Pontchartrain the primary foods of the species include the blue crab and the 
striped mullet, both of which are aYailable in quantity in the shallow marshes and 
margins of the lake. as well as in the deeper waters. 

ELOPIDAE 

Elops saurus Linnaeus. Bigeye Herring, Tenpounder 

As a group the tenpounders are known to be generally carnivorous. Linton ( 1904) 
recorded six large penaeid shrimp from the stomach of a single specimen of E. saurus 
from Chesapeake Bay. Gunter ( 1945) reported that three out of fiw Texas speci
mens examined contained food including penaeid shrimp ( P. setiferus) and two pin
fish (lagodon rhomboides}. Mclane I 1948) stated that in the St. Johns River of 
Florida the bigeye herring consumes large numbers of shad (Signalosa petenensis 
vanhyningi). Knapp ( 1949) examined the stomachs of 156 specimens from the Texas 
coast and found shrimp in 76 percent. fishes in 34 percent. and crabs, squids, and other 
invertebrates in less than three percent each. Reid ( 1954) encountered only unidenti
fiable fish remains in the stomachs of Florida specimens. The same author (Reid, 1955a) 
analyzed eight bigeye herring (82-185 mm.) from northern Texas and found fishes 
(including clupeids and atherinids) in the stomachs of five individuals and small 
penaeid shrimp in the stomachs of four. A single stomach was empty. Dill and Woodhull 
(1942) mentioned that the related E. a/finis in the Salton Sea, California, consumes 
desert minnows and beetles, and Hiatt ( 1947a) pointed out that in Hawaiian fishponds 
the congener, E. machnata, feeds primarily upon small fishes (Gambusia a/finis and 
Molli-enesia latipinna) with smaller quantities of crustaceans (Leander debilis and 
amphipods) and traces of snail shells. 

Stomach contents of 16 bigeye herring (161-280 mm.) from Lake Pontchartrain 
were examined, although only five contained recognizable food. Fishes comprised the 
bulk (82 percent) of this material and included the anchovy ( Anchoa mitchilli di
aphana} ( 70 percent) and other unidentifiable fish remains (12 percent l. Penae· d 
shrimp made up ten percent of the food and undetermined organic matter. eight percent. 
The presence of occasional strands of filamentous green algae I Cladoplwra sp.) indi
cated that foraging had probably taken place in the shallow margins of the lake. 

Evidence from the south Atlantic and Gulf coasts points to the fact that E. saurus is an 
important shallow water predator. and within the size range 82- 280 mm. it consumes 
quantities of small fishes and penaeid shrimp. Detailed study of the food of the different 
size groups would probably indicate food habits ,·ery similar to those of the speckled 
trout ( Cynoscion nebulosus) of comparable lengths. 

CLt:PE!DAE 

Brernortia patronus Goode. Gulf Menhaden 

A number of workers haw discussed the food of the several species of menhaden in
habiting the south Atlantic and Gulf coasts of the l-nited States, and opinions regarding: 
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the origin and nature of this food material have been divided among those who have 
held the species to be mud- or "ooze"-feeders and those who have considered the species 
to be plankton-strainers. Verrill ( 1871) reported that stomachs and intestines of men
haden ( 8. tyrannus) taken from the shallow coastal waters of New Jersey invariably 
were filled with the soft, "oozy" mud, containing a large proportion of organic matter 
such as abounds in the quiet parts of coastal bays, and he concluded that the menhaden 
obtains its nutriment, "by swallowing the mud and digesting the organic particles ob
tained in it". Goode ( 1879) examined the digestive tracts of about 100 menhaden 
(mostly B. tyrannus J taken from estuaries, rivers, and harbors along the Atlantic and 
Gulf coasts and also obtained the opinions of many commercial fishermen regarding the 
food of the species. On this basis, he stated, " ... the plain inference seems to be that the 
food of the menhaden, in part at least, is the sediment which gathers upon the bottom of 
still, protected bays, which is largely composed of organic matter, and upon the vegeta· 
tion which grows in such water." Goode presented further observations suggesting that 
the menhaden might also strain plankton from near-shore and marine waters. Linton 
(1904) reported the results of food studies of five menhaden (B. tyrannus) from North 
Carolina which seem to lend support to the notion of bottom feeding advanced by the 
above workers. Whereas the alimentary tracts of four of the menhaden were "packed 
with many kinds of copepods", the alimentary canal of the remaining fish was filled 
with greenish mud consisting of sand and vegetable debris together with diatoms and 
many kinds of algae, abundant foraminifera, numerous spines and spicules, and a small 
copepod fragment. 

In describing the remarkable branchial filtering apparatus of the Atlantic menhaden, 
Peck ( 1894) pointed out the close resemblance between the microscopic appearances of 
the stomach contents and of plankton articially filtered from the surface waters at the 
time of capture, thus demonstrating rather conclusively that the menhaden does filter 
plankton from surface waters. He found that diatoms and dinoflagellates were especially 
abundant and that filamentous algae, copepods, a number of ciliate protozoans, and 
certain other small invertebrates were sometimes taken in quantity. In addition, large 
amounts of disintegrating organic matter from a variety of sources were consistently 
present, and varying quantities of "amorphous matter", which he assumed to be masses 
of bacteria, were noted to occur. Tintinnids were occasionally present in greater con· 
centration in the food than in the surface water samples, however, suggesting that the 
menhaden might filter materials from subsurface waters as well. Bigelow and Schroeder 
( 1953) described the feeding behavior of the species, and summarizing the work of 
Peck (op. cit.) they emphasized the mechanical nature of the straining action. Although 
no apparent voluntary selection takes place, larger animals are not consumed, and very 
small particles are not retained. Other writers including Gowanloch (1933), Gunter 
(1945), and Reid (1955a) have indicated that the related species of menhaden (B. 
gunteri and B. patronus) from the northern Gulf coast are also plankton-feeders, ap
parently basing their conclusions largely upon observation of surface-feeding schools. 

In the present study 17 specimens of Gulf menhaden from Lake Pontchartrain were 
examined and all contained food material. In the five smallest individuals (38-48 mm.) 
the contents of both the cardiac and pyloric portions of the stomach were examined. 
Food of these small menhaden consisted chiefly of phytoplankton (82 percent), with 
small amounts of zooplankton and plant fragments. Detritus constituted 11 percent of 
the total food material. The bulk of the phytoplankton was made up of several species 
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of Anabaena which together comprised 77 percent of the total food, whereas the re
maining phytoplankton was composed of diatoms ( Coscinodiscus sp., M elosira sp., 
Nitzschia sp., and Synedra sp.). Zooplankton included rotifers (Keratella sp. and Tri
chocerca sp.), as well as a few copepods. These small menhaden obviously had been 
straining plankton, and the presence of large quantities of Anabaena indicates that they 
were feeding at the surface on floating blooms of this phytoplankter, substantiating direct 
observations to this effect. It appears likely that these young fishes may also strain plank
ton at depths below the surface, although there is no direct evidence supporting such 
activity. 

The 12 larger menhaden (85-103 mm.) were examined early in the study, and un
fortunately, only the contents of the muscular pyloric region of the stomachs of these 
specimens were included for analysis. At least 99 percent of the material encountered 
appeared to be ground organic matter and silt, and a few occasional diatoms ( Coscino
discus sp.), foraminiferans, and copepods were also present. Although these larger men
haden can not be compared exactly with the smaller specimens, certain qualitative dif
ferences in the food of the two groups were suggested. During the field studies menhaden 
around 100 mm. in length were frequently captured in great abundance near the south 
shore of Lake Pontchartrain where wave action was reducing the organic material of 
the marshy shore to the consistency of coffee grounds. Here a suspension of ground 
up organic matter was almost always in evidence, and at times of heavy wave action 
(northerly winds) the water frequently displayed the physical appearance of black 
drawing ink (giving Secchi disc readings of less than one inch) . The menhaden ap
peared to be thriving upon this suspended material, and the laboratory food analyses, 
while not proving the point, clearly substantiated this possibility. Phytoplankton was 
not the primary food of these larger menhaden since diatoms and other forms would 
have b~en recognizable, even if partially ground. 

The conclusion reached on the basis of present knowledge is that the menhaden feeds 
by filtration. Although the primary food of the species seems to consist of p!anktonic 
algae and microcrustacea (suspended within the water), alternate food sources may be 
exploited when available. Surface scums of Anabaena enter the diet of the young. Like
wise, suspended material other than living plankton (silt, mud, chopped and decaying 
bits of vegetation, bottom invertebrates, etc.) may be filtered from the water, suggesting 
falsely that the species had been feeding directly upon the bottom. Suspended bacteria 
which are undoubted!y ingested in some quantity may be considered as planktonic 
(Eddy, 1934) . The real importance of each of these alternate food sources in the econ
omy of the species remains to be determined, but from the foregoing it may be inferred 
that within turbid estuaries their combined importance may be considerable.* 

* In the spring and fall of some years the floatin g Anabaena scum is so abundant on Lake Pontchar· 
train that this phytoplankter literally forms mounds upon the surface of the water, and the fact that 
young menhaden are able to exploi t this food source suggests that the numerical success of a par
ticular young menhaden crop may be related to some extent, to the success of the Anabaena. In turn, 
the Anabaena crop (as indicated by unpublished quantitative plankton data) is most extensive during 
years of heavy rainfall when nutrien t-rich waters drain from flooded marshes and swamps, maintaining 
relatively fresh conditions (less than 8%01 in the estuary. Under low salinity conditions, marine preda· 
tors would tend to be less abundant, thus further enhancing the size of the young menhaden population. 
Suttkus (1956) has pointed out that spawning does not take place insi de Lake Pontchartrain . Hence,. 
in addition to the availability of food and predators, hydrographic conditions of a particular year, 
insofar as they affect transport of larvae, may also play a decisive role in determining the success of the 
new year-class. 
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Dorosoma cepedianum (Le Sueur). Gizzard Shad 

The food of the gizzard shad in fresh waters has received the attention of a number of 
investigators including Forbes (1878, 1880a, 1888), Forbes and Richardson (1920), 
Tiffany ( 1920, 1921), Hildebrand and Towers (1927), Ewers and Boesel (1936), 
Kuhne (1939), Rice (1942), and Dendy (1946). These workers have pointed out that 
young gizzard shad feed primarily upon planktonic crustaceans, minute algae, and in
sect larvae whereas adults consume chiefly vegetable debris and mud from the bottom 
supplemented by a variety of forms including planktonic protozoa, rotifers, crustaceans, 
and small fishes, as well as a number of bottom invertebrates and algae. From the brack
ish waters of Chesapeake Bay, Hildebrand and Schroeder (1928) analyzed the food of 
10 specimens. Vegetable debris comprised 80 percent of the material with sand and mud 
making up the bulk of the remainder. Miscellaneous items included three foraminiferans, 
a diatom, a diffiugia, and a copepod. 

Eleven specimens of adult gizzard shad (101-278 mm.) from Lake Pontchartrain 
were examined. Although all specimens contained some food material, this substance 
was found to be recognizable only before being subjected to the pulverizing action of 
the muscular pyloric portion of the stomach. Three primary types of material en
countered in the digestive tracts included foraminifera, undetermined organic material 
and detritus, and silt, each of which made up over one-fourth of the total food volume. 
Eleven percent of the consumed material was sand, and traces of a variety of bottom in
vertebrates and plants made up the remainder. These included remains of sponges, 
snails, clams (Rangia cuneata), annelids, ostracods, and copepods, as well as filamentous 
algae, seeds, and leaves of vascular plants. The Louisiana specimens undoubtedly had 
fed exclusively upon the surface of the bottom, and the presence of a high percentage of 
foraminifera and other invertebrates suggests that the shad exercised considerable selec· 
tivity in their bottom feeding. 

Signalosa petenensis (Gunther) . Threadfin Shad 

Apparently the food habits of the threadfin shad have not previously been reported, 
although McLane (1948) observed that in the St. Johns River of Florida where the 
species is very abundant it frequently swims with its mouth open, just breaking the 
surface of the water while feeding upon plankton. In the Lake Pontchartrain study the 
stomach contents of five specimens ( 69-103 mm.) were examined, only three of which 
contained recognizable food. Plankton made up 76 percent of the material, whereas 
detritus made up 14 percent, and sand 10 percent. Included among the plankton organ
isms were diatoms (31 percent), flagellates (including Volvox sp.) (19 percent), roti
fers (including Keratella gracilenta) (18 percent), and copepods (8 percent). Recog
nizable amphipods were found in the intestines of one shad, although the intestines gen· 
erally contained a mud-like material. 

The threadfin shad, like young menhaden, appear to feed upon surface plankton, and 
this was borne out not only by food analysis but also by observations in Lake Pont
chartrain of surface-feeding schools. The presence of amphipods, mud, and sand in the 
tracts of the Louisiana specimens, however, suggests that some feeding must take place 
near or upon the bottom. 

ENGRAULIDAE 

Anchoa mitchilli dwphana Hildebrand. Southern Bay Anchovy 

Hildebrand and Schroeder (1928) analyzed the food of 44 specimens of Anchoa m. 
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mitchilli from Chesapeake Bay. The sole food of the young was found to be copepods, 
whereas the adults consumed both copepods and schizopods. In addition, cannibalism 
was indicated by the presence of two small anchovies in the food of the adults, and the 
occurrence of three small gastropods and an isopod indicated some bottom feeding. Reid 
(19541 mentioned that the food of anchovies from Cedar Key, Florida, is "small crus· 
taceans of the class Malacostraca." 

In the Lake Pontchartrain study micro-zooplankters, including rotifers and both 
cyclopoid and calanoid copepods, constituted an important portion of the diet of the 
smallest individuals (Table 1 and Fig. 11. With increase in size these forms were con-
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sumed less frequently, and in the largest anchovies they made up less than two percent 
of the food material. Undoubted ly, micro-zooplankton is also one of the chief sources 
of nutrition of anchovies smaller than 30 mm. 

Remains of small shrimp and fishes made up a prominent portion of the food of 
anchovies of all sizes examined. These forms, somewhat loosely referred to as macro
zooplankton, constituted 28 percent of the material consumed by the smallest anchovies 
and increased to over 60 percent in th!:' largest size class. Included in this food category 
are adult schizopods, larval and post-larval p!:'naeid shrimp, larval fishes (including 
clupeids and probably some larval anchovi!:'s, again indicating cannibalism·) and a 
single small naked goby (Gobiosoma bosci). 

Small bottom-dwelling mollusks and crustaceans were scarcely represented in the diet 
of the smallest anchovies. This material was conspicuous in th!:' food of the two larger 
size classes, however, making up over ten percent of the food volume in both groups. In
cluded among these micro-bottom animals w!:'re minute snails, clams (Rangia cuneata), 
isopods, amphipods, ostracods, and harpacticoid copepods. The presence of such forms 
in the stomachs of the anchovi!:'s indicates that the speci!:'s must feed to som!:' !:'Xtent upon 
the bottom since the mollusks and benthic microcrustaceans apparently are unavailable 
elsewhere. The micro-bottom animals, as well as small quantities of sand, wer!:' most 
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frequently encountered in the stomachs of anchovies taken during the winter and 
spring months suggesting that more intensive bottom-feeding may take place at these 
seasons of the year. 

Undetermined organic material and detritus was most prominent in the food of the 
smallest size class ( 42 percent) and declined to one-fourth of the food volume of the 
largest fish. This substance was generally of fine particulate nature and appeared to be 
derived primarily by straining of suspended matter from the water rather than by 
scooping of surface material directly from the bottom. The decline in consumption of 
this detritus by the larger anchovies paralleled a decline in consumption of micro
zooplankters, as might be expected if straining were involved, and the great volu
metric preponderance of this suspended detritus in the food of the young raises the triv
ial question of which should be considered "incidental", detritus or micro-zooplankton. 
The fact that the detritus was decreasing as the micro-bottom animals increased points to 
a greater degree of selectivity by the larger anchovies, and this, in turn, was related to 
the increased consumption of shrimp and fishes. 

In summary, the Lake Pontchartrain anchovy population appears to pass through two 
ontogenetic feeding stages. Young individuals are plankton strainers and consume 
large quantities of micro-zooplankton and suspended detritus. The relative absence of 
phytoplankton suggests that such straining occurs near the bottom. With increasing 
size the species exercises greater selectivity, preying chiefly upon small shrimp and 
fishes and supplementing this diet with occasional bottom-dwelling mollusks and crusta
ceans. Detritus apparently forms an important nutritional supplement in both the young 
and adult. 

In connection with his studies in East Bay, Texas, Reid (1955a, b) indicated that the 
abundance of the anchovy population depends "upon the mass of zooplankton". Whereas 
this may b1) the case for the Chesapeake Bay specimens of Hildebrand and Schroeder 
(loc. cit.), it is only partially true for the Louisiana population which, as indicated, 
consumes copious quantities of detritic matter. 

The daily pattern of feeding activity of the anchovy is not entirely clear. Examination 
of Figure 2 indicates that both the young and adults feed during the middle portion of 
the day, although the adults seem to commence feeding activities earlier in the morning 
than do the young. 

BELONIDAE 

Strongylura marina (Walbaum). Atlantic Needlefish 

Hildebrand and Schroeder ( 1928) recorded the food of 18 specimens of needlefish. 
Seventeen had taken small fishes (Mugil curema, Fundulus diaphana, and silversides) 
while a single specimen had eaten shrimp. McLane (1948) reported that needlefish con
sume large numbers of shad (Signalosa petenensis vanhyningi) in the St. Johns River 
of Florida. 

Seven specimens of the needlefish (357-457 mm.) from Lake Pontchartrain were 
examined, all of which contained food. Small fishes (Anchoa mitchilli diaphana and 
others) made up almost two-thirds of this material. Insects (adult Diptera and Coleop
tera) and vegetation ( Cladophora sp. and some vascular plant material) made up less 
than five percent. Almost one-third of the stomach content consisted of undetermined 
organic matter which appeared to be largely fishes and invertebrates in advanced stages 
of digestion. 
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FIG. 2. Hourly pattern of percent-fullness of stomach and intestine of Anchoa mitchilli (young and 
adult). 

The food habits of the needlefish are not well known. Within the size range studied, 
the species is a predator, feeding upon small fishes, insects, and crustaceans. This fish 
was frequently observed to be active near the surface in deeper water throughout the 
lake where it must feed on anchovies and young clupeids, although stomach analyses 
show that it does forage in the weedy shallows of Lake Pontchartrain. 

ARIIDAE 

Bagre marina (Mitchell). Gafftopsail Catfish 

The food of adult gafftopsail catfishes has been reported by Gudger (1916), Gunter 
(1945), Knapp (1949), Reid (1955b), and Reid, Inglis, and Hoese (1956). These 
authors have shown that this fish feeds primarily upon blue crabs and penaeid shrimp, 
although fishes (including menhaden, worm eels, and other species), and various in· 
vertebrates (squids, small crabs, and insects) may also be taken. A single adult speci· 
men from Lake Pontchartrain contained only unrecognizable material. Nothing is 
known of the food habits of small individuals. 

Galeichthys felis (Linnaeus). Sea Catfish, Hardhead 

Linton ( 1904) examined the food of 17 hardhead catfish from Chesapeake Bay and 
found clams (soft parts and valves), snails, annelids, amphipods, shrimp, sea urchin n 
mains, and fish bones and eye lenses, as well as some sand. Smith ( 1907) indicated that 
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in North Carolina this fish is a bottom-loving species which feeds chiefly on worms and 
small crustaceans, but readily eats fish flesh or fowl, dead or alive. Perhaps, he had in 
mind the baits with which this catfish may be taken. 

Gunter (1945) examined the stomach contents of 85 individuals from Texas of which 
59 contained recognizable food. These fish ranged in size from 240 to 360 mm. except 
for one which was only 100 mm. in length. Blue crabs (Callinect'es sapidus) and mud 
shrimps (CaUianassa jamaicense lousianensis) made up about 90 percent of the food of 
these large catfishes, and Gunter (op. cit.) suggested that this fish can root soft-shelled 
crabs from hide-aways in the mud. Other identified material included penaeid shrimp 
(P. aztecus), oyster crabs (Panopeus sp.), hermit crabs, a nudibranch, a small mullet, 
and a small sea catfish (indicating cannibalism) . Fish bones and a clam shell were 
present, and although no specific mention was made of the presence of bottom detritus, 
indistinguishable material was noted in five stomachs. Knapp (1949) reported that of 
468 hardhead catfish examined from the Texas coast, 87 percent had consumed shrimp, 
whereas fishes (including menhaden) appeared in about 14 percent, crabs in 6 percent, 
and squids and other invertebrates were present in less than one percent. Reid ( 1954) 
analyzed the food of five specimens from Florida. Four small individuals (91-116 
mm.) contained many copepods as well as amphipods, mysids, polychaetes, and shrimp. 
One adult contained crabs, shrimp, and fishes. Reid ( l 955a) later reported on the exam
ination of 14 specimens from northern Texas, of which 11 contained food. Six small in
dividuals (82-91 mm.) had eaten "myriads" of copepods, some shrimp, and unidenti
fied fish. Five larger catfishes (144-191 mm.) had consumed one xanthid crab, one fish, 
and quantities of "pelecypod debris". 

Of the specimens examined from Lake Pontchartrain, smaller individuals had con
sumed quantities of small bottom-dwelling invertebrates (Table 2). These included 
amphipods (10 percent), mud crabs (16 percent), and chironomid larvae and pupae (13 
percent), as well as smaller percentages of hydroids, clams, snails, harpacticoid cope· 
pods, schizopods, isopods, and water beetles. Bottom invertebrates were also prominent 
in the food of the larger sea catfishes, although these invertebrates tended to be some
what larger in size and included higher percentages of both mud crabs and blue crabs. 
Adults consumed fewer amphipods, but the percentages of most other invertebrate 
groups remained relatively unchanged. 

Fish remains consisting mainly of bones, scales, and lenses of eyes were present in the 
stomachs of catfishes of both size groups. Since no soft remains of fishes were encoun
tered, however, it is assumed that no live fishes had been eaten and that the hard parts 
were strained from the surface of the bottom mud. These remains were least prominent 
in the stomachs of the adults indicating a greater apparent degree of selectivity within 
this group. Undetermined organic material and detritus constituted over one-third of the 
stomach contents in both sizes of sea catfish. This material which appeared to have 
been derived from the surface layer of the bottom deposits was more prominent in the 
diets of the young than of the adults. 

The Lake Pontchartrain specimens indicate that within the size range investigated 
both young and adult sea catfish are bottom feeders which take in quantities of benthic 

invertebrates together with much bottom surface debris and detritus. Although little 
change was evident in the types of food consumed by the two size groups, the adults ap· 
peared to take in larger items, and especially more crabs. Increase in size appeared to 
be accompanied by somewhat greater selectivity involving a decrease in the consumption 
of both miscellaneous bottom materials and detritus. 
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TABLE 2 

Occurrence of food items in digestive tracts of 40 Galeichthys felis 

FOOD ITEMS 

Copepoda-Harpacticoid 
Mysid shrimp 
Isopoda 
Amphipoda 
Palaemonidae 
Crabs ( undet.) 

Rithropanopeus harrisii 
Callinectes sapidus 

Insecta I un det.l 
Coleoptera 
Diptera-larrne 

Pupae, adults 
Arachnida 
Mollusca 

Rangia cuneata 
Gastropoda 

Hydroids 
Vertebrata 

Fish remains 
Vascular plants 
Organic mat. (undet.I 
Detritus, Sand 

SUMMARY 
Mysid shrimp 
Isopoda, Amphipoda 
lnsecta 
Crabs 
Miscellaneous 
Detritus, undet. 

* Stomach and inlesline included . 

90.0-169.0 mm. 

19 examined 
19 wilh food 

Percenlage Percenlage 
of tract s• of Lolal 
con ~aining stomach 

item Yolume-

5.2 
10.5 1.9 
42.l 1.8 
68.4 9.5 

47.4 15.7 

5.2 0.1 
10.5 0.7 
89.5 10.6 
26.3 2.0 

15.8 1.3 
5.2 

10.5 0.1 

63.2 11.l 
10.5 
78.9 31.6 
68.4 13.6 

1.9 
11.3 
13.4 
15.7 
12.5 
45.2 

170 .()-229.0 mm. 

21 examined 
17 with food 

Percenlage Percentage 
of tracts• of total 

containing stomach 
item ,·olume 

4.8 1.3 
23.8 2.1 
38.1 4.0 

4.8 0.5 
4.8 3.8 

61.9 27.8 
9.5 23 

28.6 3.7 
61.9 10.3 
14.3 0.6 
4.8 0.4 

4.8 
4.8 

38.l 5.2 

76.2 27.3 
81.0 10.8 

1.3 
6.1 

14.6 
33.9 

6.1 
38.1 

The total evidence available indicates that during its life history the sea catfish may 
actually pass through three feeding stages. Zooplankton, especially copepods, appears 
to be an important food for individuals less than 100 mm. in length. Above this size 
micro-bottom invertebrates assume importance, and these grade into larger crabs and 
fishes in "sea cats" above 200 mm. Much bottom detritus was noted in the Louisiana 
specimens, although this material has not been recorded as food for the species by 
workers in other areas. 

lcTALL"RIDAE 

lctalurus furcatus (Le Sueur). Blue Catfish 

The food of the blue catfish appears to have been largely neglected in the literature. 
Forbes (1888) found that a single specimen had eaten only fishes . Forbes and Richard
son (1920) mentioned that fragments of bark, insect remains, and miscellaneous or
ganic debris were also consumed and that blue catfish are caught on trot-lines baited 
with fishes and crayfish. Hildebrand and Towers (1927) reported a single small speci
men (195 mm.) had fed on crustaceans, insects, fishes, and vegetation. Gunter (1945) 
found that four large blue catfish (280-305 mm .. t from brackish waters of southern 
Texas had consumed grass shrimp (Palaemontes sp.), algae, and some indistinguishable 
material. 
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In the Lake Pontchartrain specimens of the smallest size group (60--129 mm.), zoo· 
plankton, including schizopods and calanoid copepods, constituted the most important 
single food, making up almost one-half of the stomach Yolume (Table 3 and Fig. 3) . This 
material, however, was barely represented in the stomachs of the larger fish. l"ndoubtedly 

TABLE 3 

Occurrence of food items in digesti,·e tracts of 78 l ctalurus jurcatus 

60.0-129.0 mm. 130 .()-199.0 mm . 200.0- 229.0 mm . 230.0-411.0 mm. 

18 rxamined 18 t"xaminf'd 17 exam '. ned 25 e:xamintd 
15 with food 16 "'·ith food 15 wilh food 23 with food 

Perct>nlage Percrnlage Pt>rcenlage PPrcentagt> Perctnlage Pt'rcenlage Percen lagt' Perct'nla~e 
ot lracH• of tola1 of tract s* of tolal of tract s* of total of tracts* o( total 
conlainin~ stomach containing stomach containing stomach containin{!. stomach 

FOOD ITEMS item ,·olume itt>m volume item vo lume item Yolumt' 

Ostracoda I l.l T I7.6 0.2 
Copepoda 

Calanoid 5.6 I2.6 
Harpacticoid I l.l 0.5 

Mysid shrimp 27.8 36.0 I6.i' l.5 Il.8 0.4 24.0 0.2 
Isopoda 22.2 4.2 II.I 23.5 0.4 I6.0 4.8 
Amphipoda 50.0 4.4 55.6 I9.I 29.4 23.0 52.0 l.8 
Palaemonetes sp. 5.9 8.0 2.6 
Macrobrachium ohione 4.0 LO 
Penaeus setiferus 4.0 2.6 
Callianassa sp. 5.9 5.I 4.0 l.3 
Crabs 

Rithropanopeus harrisii 44.4 10.9 47.I 2.4 20.0 6.4 
Callinectes sapidus 5.6 5.6 LO 5.9 0.8 24.0 3.0 

Insect a 
Coleoptera I6.7 l.7 33.3 0.3 29.4 0.5 8.0 
Diptera 27.8 0.5 27.8 l.3 52.9 0.8 40.0 0.6 
Hemiptera 5.6 5.9 
Homoptera 4.0 
Hymenoptera 5.6 Il.8 4.0 
Orthoptera 5.6 5.9 4.0 

Arachnida 5.9 
Annelida 5.6 5.6 l.3 I2.0 0.7 
Mollusca 

Rangia cuneata 5.6 72 .2 25.3 76.5 36.0 52.0 9.9 
Mytilopsis leucopheata 5.6 23.5 6.i' I6.0 2.I 
Gastropoda 5.6 35.3 0.5 4.0 

Hydroids 5.9 O.I 4.0 
Vertebrata 

Anchoa mitchilli I l.8 9.9 4.0 0.5 
Citharichthys spilopterus 8.0 7.3 
Menidia beryllina 4.0 0.4 
Micropogon undulatus 5.9 O.i' I2.0 8.3 
Svngnathus sp. 4.0 0.4 
Fish remains I I.I 3.5 ll.8 2.3 24.0 I3.5 

Algae--filamentous 5.6 3.3 32.0 25.7 
Vascular plants 5.6 0.2 5.6 5.9 24.0 0.5 
Eggs and cysts 5.6 
Organic mat. ( undet.) 88.9 26.3 66.7 25.5 76.5 IO.I 52.0 3.3 
Detritus 33.3 10.6 27.8 6.2 23.5 0.3 32.0 I.I 
Sand and si lt II.I 3.8 I6.7 0.4 I 7.6 O.I 40.0 2.3 

SU'.\L\IARY 
Copepoda, Ostracoda. :\Iysids 48.6 2.0 0.6 0.2 
Isopoda, Amphipoda 8.6 I9.I 23.4 6.6 
'.\lacrocrustacea 0.0 I l.9 8.3 I6.9 
Mollusks 0.0 25.3 43.2 I2.0 
Fishes 0.0 3.5 I2.9 30.4 
Vegetation 0.2 3.3 0.0 26.2 
Misc. Im·ertebrates 2.2 2.9 1.4 l.3 
Incidental and Undet. 40.7 32.I 10.5 6.7 

• Stomach and inl11'~tine include-d. 
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FIG. 3. Ontogenetic food progre55ion of lctalurus furcatus. 

zooplankton also constitutes a major portion of the diet of fishes smaller than 60 mm. 
Small bottom an imals, including surface as well as burrowing forms, made up 11 per

cent of the food of the smallest size class. This material increased in the intermediate 
size classes, reaching a peak of consumption in the 200-229 mm. blue catfish where it 
constituted over two-thirds of the total food. In the largest size class this material de
clined, however, to one-fifth of the volume of the material consumed. Included among 
these bottom dwellers were amphipods and clams ( Rangia cuneata) which made up the 
bulk of the food, and smaller amounts of gastropods, mussels (Congeria leucopheata) , 
annelids, harpacticoid copepods, ostracods, isopods, and aquatic beetles. 

Increase in size of the catfish was accompanied by a progressive increase in the utili
zation of large mobile animals which together made up almost one-half of the food of 
the largest size group. These larger animals included crabs (Rithropanopeus harrisii 
and Callinectes sapidus), shrimp (Macrob rachium ohione, Palaemonetes sp-, Penaeus 
spp., and Callianassa sp.) and fi shes ( Anchoa mitchilli diaphana, C itharichthys spilop
terus, Menidia berr llina, Micropogon undulatus, and Srngnathus sp.) , as well as uni
den tified remains referable to these categories. 

Vegetation was virtually absent from the lower three size groups, although in the 
la rgest size of catfish it constituted 26 percent of the food material. Most of this vege
tation was made up of dense mats of filamentous green algae (primaril y Cladophora sp., 
a lthough some Rhizoclonium sp. was noted I. Since most of this vegetation appeared in 
the stomachs of seven specimens from only two collections made in Febrm:ry and 
March, it is probable that the percent of vegetation is somewhat exaggerated in this 
series of analyses. Detritus and unidentified organic material were most abundant in 
the smallest size group, making up 37 percent of the food volume in this group. This ma
terial declined thereafter to four percent in the largest fish. 
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Most of the smaller catfish appear to have concentrated upon one or a few food items, 

and only a relatively small number of foods figured prominently in this group as a whole. 

With increase in size an increase in diversity was noted, and in the upper size class a 

single fish (390 mm.) contained the following: 3 Macrobrachium ohione, 27 Palae

monetes sp., 5 palaemonids (undetermined), 13 Callinectes sapidus, 1 M enidia beryl

lina (70 mm.), 1 Micropogon undulatus (28 mm. ), 2 Syngnathus sp. (90 mm. each), 

1 fish (undetermined), and a trace of plant material. 

As indicated in Figure 4, the degree of fullness of the stomachs suggests that some 
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Frc. 4. Hourly pattern of percent-fullness of stomach and intestine of lctalurus furcatus. 

feeding must occur throughout the day with, perhaps, a diminution in feeding activity 

in the late afternoon and early evening. The condition of the intestines, however, points 

to the fact that the main feeding must take place either at night or in the early morning 

hours. 
Although the food habits of the blue catfish are quite complex, three general feeding 

stages are recognizable. In smaller individuals a zooplankton-feeding stage is dependent 

chiefly upon calanoid copepods and schizopods. This stage appears to be largely com

pleted by a size of 100 mm. A bottom-feeding stage dependent upon small bottom

inhabiting invertebrates is prominent in the 100-240 mm. catfish. Finally, a stage de

pendent primarily upon macro-mobile animals such as fishes, crabs, and shrimp 

achieves significance in catfishes over 200 mm. in length. This general pattern of food 

stages is displayed in common with a number of other species inhabiting Lake Pontchar

train, and it appears that from the standpoint of nutrition the blue cat is highly success

ful in the estuarine environment. 

lctalurus punctatus ( Rafinesque) . Channel Catfish 

Food of the channel catfish in fresh water has been the subject of investigation by 

many workers. In a recent study, Bailey and Harrison (1948) reviewed a number of 

the more pertinent references including the following: Forbes ( 1888), Smith ( 1907), 
McAtee and Weed (1915), Shira (1917), Mobley (1931), Ewers and Boesel (1936), 
Aitken (1936) , Boesel (1938) , McCormick (1940) , Dill (1944) , Menzel (1945) , and 

Dendy ( 1946). As indicated by these writers up to 98 percent of the diet of the very 

young channel catfish (less than 100 mm.) consists of small aquatic insects. With in

crease in size the catfish have been found to consume a much lower percentage of in

sects, and within wide ranges of tolerance, larger individuals appear to subsist upon 

whatever food happens to be locally available in quantity. Evidence indicates that many 

types of food materials are probably consumed in direct proportion to their availability. 
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Groups of channel catfish have been found to specialize at least temporarily upon algae, 
mollusks (especially gastropods) , microcrustaceans, era yfish, insects (aquatic and ter
restrial), and fishes. Even young of the same species have been found to enter the diet 
of the adults with a frequency proportional to their relative abundance in the fish pop
ulation (Bailey and Harrison, 1948). In the Chickahominy River of Virginia Menzel 
( 1945) found that algae and blue crabs formed a large proportion of the diet of this 
species when available. Because of this wide range of food tolerance, the channel cat
fish is generally considered to be omnivorous. 

Fourteen specimens of channel catfish were examined from Lake Pontchartrain of 
which 13 contained food. Stomach contents of the 11 smaller individuals (76-119 mm.) 
consisted primarily of small bottom-living arthropods (isopods, amphipods, xanthid 
crabs, and chironomid larvae and pupae, as well as occasional microcrustaceans). Unde
termined organic material and detritus made up about one-fourth of the stomach con
tents. Traces of foraminifera, filamentous algae, and vascular plants were present, and 
sand made up about eight percent of the material encountered. Two larger catfishes 
(207-312 mm.) had consumed quantities of crustaceans (isopods, xanthid crabs, and 
others) , as well as smaller amounts of fish, hydroids, and undetermined organic matter. 

In the brackish water environment of Lake Pontchartrain young channel catfish main
tain themselves upon a diet composed primarily of small bottom crustaceans and insects 
together with bottom detritus. Food of the larger fish probably includes the same ma
terials with the addition of fishes and large crustaceans as in the case of the related blue 
catfish. A wide variety of miscellaneous items appears to be consumed by both the 
young and adults. 

M uGILIDAE 

Mugil cephalus Linnaeus. Striped Mullet 

Species of the genus Mugil are rather widely distributed throughout the tropical and 
subtropical shores of the world, and in some areas they assume a position of con
siderable importance in the economy of local human societies. Hence, it is not surprising 
that the food habits of the group in natural as well as artificial environments have re
c~ived the attention of many workers. Much of this literature has recently been sum
marized by Pillay (1953 ), Thomson (1954), and Ebeling (1957) . Most species of this 
genus are considered to feed upon plankton, filamentous algae, diatoms and other mi
nute vegetable matter, or upon organic detritus and such nutritive material as may be 
procured by filtration of the bottom mud, although some divergence has been noted. 
Morphological and behavioral adaptations of these mugilids for obtaining and process
ing the nutriments are well known (see Ebeling, 1957, and the bibliography listed 
therein) . The adults of most species browse upon the surface of shallow water sediments, 
rind by means of a remarkable pharyngeal filtering device (supplemented by pharyngeal 
l:r•;t e buds ) they sort out the coarser materials which are expelled through the mouth. 
Finer filtered material receives mucus in the esophagus, and the mass is pulverized by 
the grinding action of the gizzard-like pyloric portion of the stomach. In the very long 
intestine the nutritive matter is digested from the mineral matter, apparently in the 
absence of ei ther proteolytic or lipolytic enzymes (Ishida, 1935). 

The food habits of Mugil cephalus have been discussed by several writers including 
Gunther (1880) , Linton (1904), Jordan (1905) , Smith (1907), Jacot (1920), Hilde
brand and Schroeder (1928), Ghazzawi (1933) (not seen), Hiatt (1947a-b) , and Reid 
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(1955b). An excellent review of most of this literature was presented by Hiatt ( 1947a-b), 

therefore, only a summary will be undertaken here. It is generally agreed that the striped 

mullet feeds largely upon epiphytic algae, littoral diatoms, and finely divided organic 

detritus scraped from the surface layer of shallow mud flats or from the surface of roots 

and other objects present in such habitats. Remains of larger invertebrates and vascular 

plants sometimes appear among the ingested detritus, and the presence of planktonic 

crustacea and surface algae indicates that some plankton straining must also take place, 

especially among the younger individuals. 

In the Lake Pontchartrain study 57 specimens of striped mullet (97-327 mm.) were 

examined, only 54 of which contained food. A few preliminary analyses of the contents 

of the muscular pyloric region of the stomachs yielded virtually no identifiable material, 

and it became necessary to include the contents of the cardiac region as well. Even 

examination of the material previous to grinding, however, provided little definitely 

identifiable matter, and since no clear distinctions could be made between the food of 

the cliff erent size groups, all specimens are treated below as a unit. 

Almost one-half of the material encountered was classified as detritus and unde

termined organic matter which seemed to have some cellular and tissue structure, al

though it was generally in an advanced state of decomposition. More than one-third of 

the substance appeared to be mud. silt and sand, and only about 14 percent could be 

definitely recognized. Eleven percent of the material was of vascular plant origin, but 

could not be categorized further. About two percent was algal in nature including both 

flat and filamentous algae and littoral diatoms (BUldulphia sp., Terpsinoe sp., and 

others). Miscellaneous fish scales, foraminifera, sponge spicules, and minute gastropods 

each constituted less than one percent of the contents. 

These results indicate that in Lake Pontchartrain, as elsewhere, the striped mullets 

are iliophagous and that their food consists chiefly of bottom surface material. Decom

posing organic matter. detritus, and mud were much too abundant to be considered 

incidental in the food of the species, and it was not possible to detect any significant in

dictations of selectivity for the minor items such as algae, foraminifera, minute gastro· 

pods, etc. "Cndoubtedly some selection in feeding site does take place based primarily 

upon taste and size and consistency of the particles. This study suggests that the vege

table matter itself, or the decomposing bacteria, or a combination of the two factors may 

have influenced the feeding site of the mullets examined. Field observations indicated 

that striped mullet do feed at the surface, and schools were occasionally observed to be 

actively feeding upon surface scums of Anabaena spp. which were seasonally abundant. 

This material was not encountered, however, during the course of stomach analyses. 

Judging from the degree of fullness of the alimentary tracts, striped mullets appear to 

feed throughout the day, and on the basis of what is known of other iliophagous species 

(Gneri and Angelescu, 1951 I, it is probable that they feed throughout most of the 

night as well. 

ATHERJ'.\"JD.-\E 

.Menidia berylli'.na (Cope). Silverside 

Hildebrand and Schroeder ( 19281 examined the stomachs of 20 silversides from 

Chesapeake Bay and encountered the following food items I listed in order of impor

tance) : small crustaceans, small mollusks, insects, worms, and a few strands of algae. 

Reid ( 1954) found that in the Cedar Key area of Florida the food of this species con-
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sisted primarily of plankton organisms, especially copepods, as well as some algae and 
amphipods. Six specimens taken under night lights contained freshly-ingested insects. 

In the smallest size class of silversides examined from Lake Pontchartrain, calanoid 
copepods made up six percent of the food, although they were practically absent from 
individuals above 55 mm. (Table 4 and Fig. 5) . These copepods undoubtedly represent 

TABLE 4 

Occurrence of food items in digestive tracts of 60 Menidia beryllina 

40.0-54 .0 mm . 55.0-64.0 mm . 65.0-79.0 mm. 

21 examined 20 examined 19 examined 
19 with food 20 with food 16 with food 

P ercentage Percen tage Percenlage Percentage Percentage Percentage 
of tra ct ~* of total of tract s* of total of tracts* of total 

containing stomach containing stomach containing stomach 
FOOD ITEMS il t>m Yolume il (' m \·o lumP. item volume 

Ostracoda 5.0 T 5.3 
Copepoda 

Calanoid 9.5 5.5 5.0 0.4 ... . 

Mysid shrimp 4.5 3.0 15.0 10.5 10.5 2.5 
Isopoda 38.1 42.3 30.0 12.4 10.5 0.3 
Amphipoda 42.9 18.9 70.0 58.7 73.7 61.0 
Insecta ( undet.) 9.5 0.5 20.0 2.8 21.1 0.5 

Coleoptera 5.3 
Diptera-larvae 4.8 1.5 10.0 0.4 

Pupae, adult~ 9.5 3.0 15.0 4.4 21.1 15.4 
Hymenoptera 14.3 5.3 10.0 4.5 5.3 9.9 

Arachnida 5.3 0.1 
Annelida 4.8 
Hydroids 4.8 
Vertebrata 

Fish remains 9.5 5.0 T 10.5 
Al gae-fil~mentous 4.8 15.0 0.1 10.5 0.2 
Vascular plants 4.8 0.6 5.0 
Eggs and cysts 5.0 
Organi c mat. (undet.) 47.6 17.0 70.0 5.0 73.7 9.5 
Detritus 33.3 2.5 35.0 0.3 15.8 0.5 
Sand 9.5 5.0 0.7 

SUMMARY 
Copepoda 5.5 0.4 0.0 
Mysid shrimp 3.0 10.5 2.5 
Isopoda 42.3 12.4 0.3 
Amphipoda 18.9 58.7 61.0 
Insect pupae, adults 8.8 11.7 25.8 
Misc. Invertebrates 2.1 0.5 0.3 
Incidental, Undet. 19.5 6.0 10.0 

* Stomach and intest ine included. 

the remnants of an earlier important zooplankton-feeding stage in individuals less than 
40mm. 

lsopods and amphipods together made up the bulk of the food, constituting from 61 
percent to 71 percent of the stomach contents in all size classes. Stomach analysis rec
ords indicate isopods were abundant in the 40-54 mm. size class and declined there
after to less than one percent in the largest fi sh. Although leptochelia sp. and a number 
of other tanaids and anthurids were definitely recognized, it appears now that at least 
some of these crustaceans identified as isopods may in reality have been dorso-ventrally 
flattened amphipods. Whatever the taxonomic position of these forms may be, they 
should eventually provide important evidence regarding the feeding site of the young 
silversides. Other species of amphipods displayed a progressive increase from 19 percent 
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to 61 percent. These included primarily Corophium spp. in addition to a number of 
gammarids and a few tube dwellers I probably Cera pus sp. I. A progressiYe increase in 
the consumption of insects from 9 percent to 25 percent involved primarily an increase 
in the utilization of chironomid pupae and adults, although some ants and a single 
beetle also were taken. 

Schizopods were present in all size groups. but they were most abundant in the inter
mediate fish where they made up 11 percent of the food. Detritus and undetermined or· 
ganic matter constituted 20 percent of the food of the smallest silversides and declined 
in the larger size groups. Miscellaneous items included filamentous algae and vascular 
plant material as well as annelids, ostracods. chironomid larrne, arachnids, eggs and 
cysts, and fish remains. 

Although not demonstrated by the present series, the very young silversides probably 
pass through a zooplankton-feeding stage dependent primarily upon calanoid copepods, 
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at which time they are either pelagic or benthic inhabitants of the open water (see 
Hubbs', 1921, discussion of the behavior and habitat of the fresh-water atherinid, Labi
desthes sicculus) . With increasing size this voracious and adaptable little fi sh moves into 
shallow waters where it forages among the emergent hydrophytes collecting small 
arthropods such as ants, beetles, and spiders which fall into the water. It is also active 
among the submerged wgetation where it obtains quantities of isopods, amphipods, and 
other small invertebrates. Direct observations and the presence in the stomachs of tube
dwelling amphipods and chironomid larvae indicate that some foraging may take place 
at the surface and bottom in deeper water. Gunter (1945 I has noted a movement by 
larger individuals to more saline waters. 

As indicated by Figure 6, young si lversides appear lo feed both in the morning and in 
the- artemoon, whereas the adults feed primarily in morning. Although the feeding habits 
are undoubtedly correlated with the availability of the food items, detailed conclusions 
can not be drawn because of inadequate knowledge of the habits and habitats of the 
invertebrates. Young silversides consumed the creatures identified as isopods largely in 
th!? afternoon, whereas the adults ate amphipods chiefly in the morning. As mentioned 
earlier, Reid (1954 I found evidence of feeding under night lights. 
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SERRANIDAE 

M orone interrupta Gill. Yellow Bass 

Studies on the food of the yellow bass from fresh water by Forbes (1878, 1880a, b), 
Hildebrand and Towers (1927), and McCormick (1940) indicate that the species con
sumes · small aquatic animals including entomostraca, aquatic insect larvae, and small 
fishes, as well as occasional bits of vegetation and some terrestrial insects. The food of 
the species in brackish-water environments apparently has been studied only by Lam
bou (1952) who examined the stomach contents of 273 large specimens (ca. 127-292 
mm.) taken from the marshes bordering the northeastern shore of Lake Pontchartrain. 
Only 167 of these fish contained food. Fish, insects, vegetable matter, and unrecogniz
able organic material were each encountered in less than five percent of the stomachs. 
Crabs and penaeid shrimp, each appeared in about 30 percent of the stomachs, and 
palaemonid shrimp in about 10 percent, indicating a high percentage of crustaceans 
consumed in the brackish-water marshes. 

In the present study crustaceans made up over half of the food material and included 
24 percent shrimp (schizopods, juvenal penaeids, Pal,aemonetes sp., and Macrobrachium 
ohione) and 28 percent crabs ( Callinectes sapidus and Rithropanopeus harrisii) 
(Table 5). Fishes constituted 35 percent of the stomach contents and included Cynos-

TABLE 5 
Occurrence of food items in digestive tracts of 27 Marone interrupta 

FOOD ITEMS 

Copepoda (Arguloid) 
Mysid shrimp 
lsopoda 
Amphipoda 
Palaemonid shrimp (undet.) 

Palaemonetes sp. 
Macrobrachium ohione 

Crabs 
Rithropanopeus harrisii 
Callinectes sapidus 

lnsecta ( undet.) 
Diptera 
Odonata 

Annelida 
Hydroids 
Sponge 
Vertebrata 

Cynoscion sp. 
Cyprinodon variegatus 
Gobiosoma bosci 
Micropogon undulatus 
M ollienesia latipinna 
Fish remains 

Algae-filamentous 
Organic mat. (undet.) 
Detritus 

SUMMARY 
Microcrustacea 
Macrocrustacea 
Fishes 
Miscellaneous, Undet. 

* Stomach and intestine included. 

130.Cf-195.0 mm. 

27 examined 
18 with food 

Percentage 
of tracts* 

containing 
item 

3.7 
18.5 
7.4 

22.2 
7.4 
3.7 
3.7 

22.2 
18.5 
3.7 
7.4 
3.7 
3.7 
3.7 
7.4 

3.7 
3.7 
3.7 
3.7 
3.7 

29.6 
3.7 

63.0 
18.5 

Percentage 
of total 
stomach 
,-olume 

0.1 
18.2 
0.3 
2.1 
0.1 
4.8 
1.1 

18.0 
9.7 

0.1 
0.3 
T 

7.7 
0.5 
4.8 
1.1 
4.3 

16.5 
C.l 
6.8 
3.5 

20.7 
33.7 
34.9 
10.8 
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cion sp., Cyprinodon variegatus, Gobiosoma bosci, Micropogon undulatus, Mollienesia 
latipinna, and other small forms. Undetermined organic material and detritus consti
tuted 11 percent of the food volume, and incidental items included filamentous algae, 
sponge, hydroid, annelids, arguloid copepods, isopods, amphipods, and odonate and 
dipteran insects . 

The above studies point to the fact that the yellow bass is a predatory species which 
in the brackish-water environment takes in a variety of shrimps, crabs, and fishes. The 
presence of bits of filamentous algae, sponge, and hydroid in the Lake Pontchartrain 
specimens indicates feeding near the bottom, either around the shallow margins of the 
lake or near the mouths of freshwater passes. 

CENTRARCHIDAE 

Micropterus s. salmoides (Lacepede). Northern Largemouth Bass 

The food of the largemouth bass in freshwater environments has been extensively 
investigated, and since the literature has recently been reviewed in some detail by Mc
Lane (1948) it need not be reiterated here. In general, these works have shown that 
with increasing size there occurs a progressive change in the food of this species from 
microcrustaceans to insects to fishes, although crayfish and other arthropods may also 
form important portions of the adult diet. 

McLane, himself (op. cit.). carried out a study of the seasonal food habits of the 
largemouth bass in St. Johns River of Florida where a number of estuarine species were 
available for consumption. He found that very young bass consumed large amounts of 
cladocera and other entomostraca. In slightly larger fish these items were replaced by 
schizopods. Bass belonging to larger size groups fed chiefly upon macrocrustacea 
(Palaemonetes paludosa, Procambarus fallax, and Rithropanopeus harrisii'i and at 
least twenty-five species of fishes, many of which are also available in Lake Pontchar· 
train. 

Lambou (1952) examined the stomachs of 93 largemouth bass (ca. 203-432 mm.) 
taken from the marshes bordering the northeastern shore of Lake Pontchartrain. Fifty· 
three of these bass contained food. Crabs were present in 56 percent of the stomachs, 
"shrimp" (presumably Pe nae us spp.) appeared in 25 percent, "freshwater shrimp" (pre
sumably Macrobrachium ohione and Palaemonetes sp.) and insects appeared in 7 per· 
cent each. and vegetable matter and undetermined material in 2 percent each. Thus, 
crabs and shrimp made up the bulk of the diet of the largemouth bass in the marshes, 
whereas fish and other materials were of much less importance. 

Three specimens of the largemouth bass (175-209 mm.) from Lake Pontchartrain 
were examined in the present study, only two of which contained food. This material in
cluded a single grass shrimp (Palaemonetes sp.) and five small blue crabs (Callinectes 
sapidus) which together made up 97 percent of the stomach contents. Additional ma· 
terial included vegetation ( V allisneria spiralis and the filamentous green alga, Clado· 
phora sp.), as well as small amounts of undetermined organic material and detritus. 
These studies together with those of McLane (op. cit.) and Lambou (op. cit.) demon· 
strate that when available a number of species of estuarine invertebrates and fishes are 
readily utilized by the largemouth bass. 
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CARANGIDAE 

Caranx hippos (Linnaeus). Common Jackfish 

Food habits of the common jackfish have been reported by Linton (1904), Hildebrand 
and Schroeder (1928), Knapp (1949) , and Reid (1954). These authors have found 
this fish to be highly predatory consuming large quantities of fishes and crabs, as well as 
smaller percentages of squids, shrimp, and smaller invertebrates. 

Only a single young specimen of the common jack (79 mm.) from Lake Pontchar· 
train was examined, and this contained one anchovy (Anchoa mitchilli diaphana) 30 
mm. in length which constituted about 98 percent of the stomach contents. A small 
amount of undetermined matter also was present. Although only a few jacks were cap
tured and only a single specimen was examined for food, many jacks were observed in 
the open waters of Lake Pontchartrain. These were generally presumed to be actively 
feeding at the surface upon small fishes, probably clupeids and engraulids. 

Sc1AENIDAE 

Aplodinotus grunniens Rafinesque. Freshwater Drum 

Studies on the food of the freshwater drum by For bes ( 1878, 1880a, b) , Forbes and 
Richardson (1920), Hildebrand and Towers (1927), Rimsky-Korsakoff (1930) , Ewers 
(1934), and Dendy (1946) have indicated that in fresh waters this species normally 
passes through a series of ontogenetic food stages. Thus, the smallest individuals feed 
upon entomostracans. These are followed by aquatic insects, and the large drums feed 
chiefly upon clams and snails, supplemented by crayfish and other material. Dendy 
(1946) has pointed out that if insects and mollusks are essentially unavailable the drum 
may get along by abbreviating the insect-feeding stage and by replacing the mollusk
feeding stage with one dependent upon small fishes. 

In the present study five specimens of the freshwater drum (211- 347 mm.) from 
Lake Pontchartrain were examined, of which only four contained food. This material 
included 73 percent clams ( Congeria ieucopheata and Rangia cuneata), 11 percent mud 
crabs (Rithrnpanopeus harrisii), 10 percent undetermined organic material, and 6 
percent amphipods. Additional items present in trace amounts included remains of blue 
crabs ( Callinectes sapidus) , gastropods, hydroids, and leaves and twigs of vascular 
plants. The food of this species appears to be quite similar to that of the young black 
drum. 

Bairdiella chrysura l Lacepede). Silver Perch 

Food habits of the silver perch have been studied by Linton (1904), Welsh and 
Breder ( 1923) , Hildebrand and Schroeder ( 1928) , Hildebrand and Cable ( 1930) , Reid 
(1954), and Reid, Inglis, and Hoese (1956). These workers have shown that the chief 
food of the smallest silver perch is copepods supplemented by smaller amounts of ostra
cods, cladocera, schizopods, amphipods, and chaetopods. With increase in size there is 
greater emphasis upon annelids and larger crustaceans (schizopods, amphipods, iso
pods, small shrimp, and crabs) with occasional mollusks. Largest individuals have been 
reported to consume a few anchovies and other fishes, as well. These considerations led 
Hilde}:,rand and Cable (op. cit.) to conclude that the silver perch feeds largely on the 
bottom and is strictly carnivorous. 



382 Food Habits of Fishes and Invertebrates of Lake Pontchartrain 

The food of the silver perch from Lake Pontchartrain was made up of four primary 
types, each constituting roughly a quarter of the total stomach volume. These included 
schizopods, larger shrimp, fishes, and miscellaneous material (including smaller in· 
vertebrates and detritus) (Table 6). Stomachs of the silver perch frequently were packed 

TABLE 6 

Occurrence of food items in digestive tracts of 41 Bairdiella chrysura 

FOOD ITEMS 

Copepoda 
Mysid shrimp 
Isopoda 
Amphipoda 
Palaemonid shrimp 
Penaeid shrimp 
Crabs 

Rithropanopeus harrisii 
Callinectes sapidus 

Vertebrata 
Anchoa mitchilli 
Fish remains 

Vascular plants 
Organic mat. (undet.) 
Sand 

SUMMARY 
Mysid shrimp 
Palaemonid, Penaeid shrimp 
lsopoda, Amphipoda 
Crabs 
Fishes 
Incidental, Undet. 

* Stomach and intestine included. 

70.0-143.0 mm , 

41 examined 
20 with food 

Percenlage 
o( tract s• 

containing 
item 

4.8 
14.6 
7.3 
2.4 
7.3 

12.2 

7.3 
2.4 

7.3 
12.2 

2.4 
53.7 

9.8 

Percentage 
of total 
stomach 
, -olume 

24.3 
8.3 
0.8 

19.8 
6.1 

1.0 
2.4 

12.1 
12.3 
0.2 

12.5 

24.3 
25.9 
9.1 
3.4 

24.4 
12.7 

with schizopods, and one individual contained more than 100 of these small crustaceans. 
Larger shrimp included grass shrimp (chiefly Palaemonetes pugio) and considerable 
numbers of young penaeids. Fish food included mainly Anchoa mitchilli diaphana as 
well as unidentified remains, and one large silver perch had swallowed a 40 mm. an· 
chovy. The miscellaneous material encountered in the stomachs included copepods, iso· 
pods (Aegathoa sp.), and crabs ( Callinectes sapidus and Rithropanopeus harrisii), as 
well as a small amount of vascular plant material and sand. Undetermined organic ma· 
terial made up 13 percent of the contents. 

On the basis of present knowledge of the food of the silver perch, two general feeding 
stages may be recognized, an early copepod-feeding stage which is completed before a 
length of 50 mm. and a later schizopod-palaemonid-penaeid shrimp stage. In this second 
stage a great variety of other invertebrates as well as occasional fishes are consumed. 
Further work will undoubtedly result in the recognition of subdivisions of the shrimp
feeding stage of this voracious fish. In Lake Pontchartrain the food of the silver perch 
overlaps that of many other species and appears especially similar to that of young 
speckled trout (Cynoscion nebulosus) of comparable size. 
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Cynoscion arenarius Ginsburg. Sand Trout, Sand Squeteague 

The food of the sand trout in Florida and Texas has been investigated by Reid (1954, 
1955b, 1956) and by Reid, Inglis, and Hoese (1956). These workers have indicated 
that trou't less than 60 mm. subsist largely upon small crustaceans ( copepods, larval and 
metamorphosing shrimp and crabs, and others) . Shrimp, although consumed to some 
extent by trout of all sizes, appeared to be an important element in the diet of the in ter
mediate-sized trout. Fishes were found to be consumed by sand trout as small as 34 mm., 
and they were present in the stomachs of at least four-fifths of all trout over 80 mm. in 
length. Among the fishes consumed, the menhaden ( Brevoortia patronus) was the most 
conspicuous, although other clupeids, anchovies, and young sciaenids were also noted. 
The presence of young sand trout indicated cannibalism. Miscellaneous items included 
crustacean and molluscan debris, as well as undetermined organic matter. 

In the smallest sand trout ( 40-99 mm.) from Lake Pontchartrain schizopods con
stituted almost one-third of the food volume, and traces of other small invertebrates in
cluded amphipods, palaemonid shrimp, and bits of crabs (Table 7 and Fig. 7). These 
small invertebrates were almost entirely absent from the food of the larger size groups. 

Fish remains constituted over one-half of the food of the smallest sand trout examined, 
and this material increased to over 90 percent of the stomach contents in the larger trout 
(150-225 mm.). Fishes consumed included Anchoa mitchilli diaphana and the remains 
of other unidentified species, probably young clupeids. Penaeid shrimp made up 8 per-

TABLE 7 

Occurrence of food items in digestive tracts of 64 Cynoscion arenarius 

40.0-99.0 mm. 100.0- 149 .0 mm. 150 .0- 225.0 mm. 

22 exa mined 29 examined 13 examined 
18 with food 21 with food 8 with food 

Percenlai;::e Percentage PercenlaJ?;e Percentage Percentage P ercenlage 
of tracts* of lotal of tracts* of to tal of lracls* of lolal 

containing slomach conta ining stomach con taining stomach 
FOOD ITEMS item , ·olume it e m ,·olume it em , ·olume 

Mysid shrimp 45.5 31.9 3.4 1.0 
Amphipoda 9.1 0.2 
Palaemonetes sp. 4.5 2.7 
Penaeus sp. 7.7 7.7 
Crabs ( undet.) 4.5 2.7 ··-· 
Annelida 3.4 T 
Mollusca 

Rangia cuneata 4.5 
Gastropoda 3.4 0.4 

Hydroids 3.4 
Vertebrata 

Anchoa mitchilli 4.5 10.2 37.9 54.1 30.8 56.7 
Fish remains 45.5 44.1 37.9 28.9 53.8 34.1 

Algae-filamentous 3.4 0.1 
Organic mat. ( undet .) 68.2 7.7 72.4 15.3 23.1 1.5 
Detritus 40.9 0.4 6.9 15.4 
Sand 3.4 0.1 

SUMMARY 
Microcrustacea 32.1 1.0 0.0 
Macrocrustacea 5.4 0.0 7.7 
Fishes 54.3 83.0 90.8 
Misc. and Undet. 8.1 15.9 1.5 

* Stomach and intesl ine included. 
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cent of the food of the adults. Undetermined organic material and detri tus constituted 
8-15 percent of the food of sand trout less than 150 mm. , although such material was 
scarcely represented in the food of the la rger fish. Incidental items included traces of 
mollusk shells, annelids, hydroids, filamentous algae, and sand. 

On the basis of the work of Reid (op. cit.) it appears that the youngest sand trout pass 
through a copepod-feeding stage. This is followed in Lake Pontchartrain by a schizopod
feeding stage which grades into the piscivorous adult, dependent chiefly upon the an
chovy. This predatory fish is highly selective in its food habits and consumes surpris
ingly few incidental items. The virtual absence of sand and vascular plant remains from 
the stomach contents points to the fact tha t sandy bottoms and vegetation beds are 
probably not primary feeding sites . 

Cynoscion nebulosus (Cuvier and Valenciennes). 

Speckled Trout, Spotted Squeteague 

The food habits of the speckled trout have received the attention of a number of 
workers. Linton (1904.) found that 18 specimens had consumed chiefly fish and shrimp. 
Hildebrand and Schroeder ( 1928 ) concluded from examination of the stomachs of 20 
individuals that small trout feed mainly upon crustaceans, whereas large trout consume 
primarily fish. Pearson ( 1929) examined the stomachs of 220 specimens ( 60-600 mm.) 
from Texas. His data indicate that shrimp and fishes were the predominant foods, and 
throughout the size range investigated shrimp appeared about twice as frequently as 
fishes. Species of fishes encountered included the young of Leiostomus xanthurus, 
Micropogon undulatus, and Mugil sp., as well as both young and adult of Anchoa sp. 
and M enidia sp. He also noted that "grass-dwelling" gobies were extensively consumed, 
and crabs were found in a few of the larger specimens. 
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Gunter ( 1945) reported on the analyses of 153 stomachs of adult speckled trout ( 275-
555 mm.) from southern Texas, 93 of which contained food. Crustaceans including 
palaemonid shrimp (Palaemonetes sp.), penaeid shrimp (P. setiferus and either P. 
aztecus or P. duorarum), and the blue crab ( CaUinectes sapidus) were present in 3 to 
20 stomachs each. Fishes, however, constituted the most important food material and 
included Mugil cephalus in 18 stomachs, and Menidia peninsulae, Cyprinodon v. varie
gatus, Brevoortia sp., Lagodon rhomboides, Orthopristes chrysopterus, and Lucania 
parva venusta, each occurring in 5 stomachs or less. Speckled trout were noted to con
sume fishes more than one-half their own body length. Knapp ( 1949) analyzed the stom
ach contents of 2,698 speckled trout from Texas. Of this number 70 percent had fed on 
shrimp, and over 33 percent on fishes, whereas squids, crabs, and other invertebrates 
were each present in less than 10 percent of the stomachs. 

Moody (1950) conducted a detailed study of the food of the speckled trout at Cedar 
Key, Florida. Of the 954 stomachs analyzed only 511 contained food. Moody found that 
during its life history the speckled trout passes through four recognizable feeding stages, 
in which it specializes alternately upon copepods, caridean shrimp, penaeid shrimp, and 
fishes. Copepods, which were prominent in the diet of small trout up to about 30 mm., 
had almost completely disappeared by the 50 mm. stage. Schizopods formed an im
portant supplement in the 20-70 mm. group. Caridean shrimp reached a peak in the 
50-80 mm. group, constituting up to 80 percent of the stomach contents of this size 
group. The percentage of caridean shrimp declined gradually, and they were less fre
quent in the food of the adults. These shrimp included, in the order of abundance, Hip
polyte sp., Angasia carolinense, Periclimenes longicaudatus, Palaemonetes pugio and 
Palaemonetes intermedius, Periclimenes americanus, and Palaemon fioridanus, as well 
as an unidentified crangonid. Moody pointed out that a shift in food habits takes place 
around 150 mm., and that above this size the speckled trout assumes the diet of the 
adult, i.e. penaeid shrimp and fishes. Penaeid shrimp (P. duorarum) were most promi
ment in the food of the 150-300 mm. class, being rep~aced thereafter by fishes. Both 
young and adult trout were noted to consume quantities of fishes, and whereas Anchoa 
mitchilli was the principal fish food in size classes below 150 mm., Lagodon rhomboides 
was most important in the diet of larger individuals. Additional fish species encountered 
included Cynoscion nebulosus in the stomachs of 3 adults (indicating cannibalism), 
Mollienesia latipinna encountered twice, and Mugil cephalus, Menidia sp., Gobiosoma 
sp., Bairdiella chrysura, Chloroscombrus chrysurus, and a scombrid only once. Miscel
laneous food items included sponge, shell, amphipods, stomatopods, portunid crabs, 
tunicates, and a wood fragment. Grass particles were present in 10 percent of the stom
achs. On the basis of the above information Moody concluded that the speckled trout is 
a voracious feeder preferring live active food, a conclusion also reached by Eigenmann 
(1902) regarding the related species C. regalis. 

In the smallest speckled trout ( 40- 99 mm.) from Lake Pontchartrain small crusta
ceans made up 44 percent of the food material (Table 8 and Fig. 8). These included the 
more planktonic schizopods (20 percent), bottom-living isopods and amphipods (18 
percent), and a lower percentage of palaemonid shrimp (6 percent). Small fishes made 

up almost one-half of the food of the young trout and included Anchoa mitchilli di

aphana, undetermined larvae, and other fish remains. Undetermined organic material 
comprised eight percent of the stomach contents. 

In all size groups above 100 mm. shrimp and fishes predominated, constituting over 
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TABLE 8 

Occurrence of food items in digestive tracts of 66 Cynoscion nebulosus 

40.0-99.0 mm. 100 .0- 149 .0 mm. 150.0-199.0 mm. 200.0-406.0 mm. 

10 examined 17 examined 10 examined 29 examined 
9 with food U .... -i1 h food 8 wilh food Ii wilh food 

Perce ntage Percentage Percen tage Pe1·cen tage Percentage Percenlage Percentage Percentage 
o l tracts* o f lo la l o f tract s* of lo la l of tract s* of lotal o f tracls* of tota l 
containing stomach fOntaining !i lomach conlaining stomach containing stomach 

FOOD IT EMS item , ·olume item ,·olume item ,·olume item Yolume 

Copepoda ( Argulo id l 10.0 T 
Mysid shrimp 50.0 19.9 
Isopoda 40.0 2.1 5.9 0.2 
Amphipoda 50.0 16.2 10.0 
Palaemonetes sp. 10.0 6.1 10.0 17.2 3.4 O.l 
Penaeus sp. l l.8 14.2 6.9 4.9 
Crabs 5.9 2.8 3.4 0.4 
In sec ta 10.0 
Hydroids 5.9 
Vertebrata 

Anchoa mitchilli 10.0 12.l ll.8 28.4 30.0 62. l 10.3 40.9 
Micropogon undulatus 5.9 14.2 10.0 9.3 3.4 6.5 
Fish larvae 10.0 12.l 
Fish remains 40.0 24.l 35.3 32.l 20.0 l.4 51.7 40.8 

Algae- filamentous 3.4 0.8 
Vascular plants ll.9 l.5 10.0 1.7 3.4 2.7 
Seeds 5.9 
Organic mat. (undet.) 60.0 8.0 58.8 6.6 60.0 6.6 24.l 2.0 
Detri tus 30.0 l l.9 T 50.0 1.7 20.7 0.8 
Sand ll.9 0.3 10.0 6.9 0.3 

SUMMARY 
'\Iicrocrustacea 38.2 0.2 0.0 0.0 
'\'facrocrustacea 6.1 17.0 17.2 5.4 
Fishes 48.3 74.7 72.8 88.2 
Misc. and Undet. 8.0 8.4 10.0 6.6 

* S:omach and intestine included. 
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90 percent of the food volume in the adults. Both palaemonid and penaeid shrimp were 
taken, and these shrimp together, made up one-sixth of the food of the 100-200 mm. 
individuals. The fish food of the adult trout included Anchoa mitchilli diaphana (30-60 
percent), small Micropogon undulatus ( 7-14 percent), and large quantities of unidenti
fied fish remains (definitely clupeiform and probably Brevoortia patronus) . Small 
amounts of vascular plant remains were uniformly present in the stomachs of the adults. 
Detritus and undetermined organic material made up only a small percentage of the 
stomach contents, and miscellaneous items included a]gae and seeds, as well as hydroids, 
crabs, and insects. 

Although very small speckled trout (less than 40 mm.) were not included in the pres
ent study, the investigations of Moody (op. cit.) demonstrated that very young indi
viduals subsist almost entirely upon copepods. In the Lake Pontchartrain specimens a 
schizopod-amphipod feeding stage was indicated in the 40-100 mm. size class and, per
haps, traces of a palaemonid-penaeid shrimp stage in the 100-200 mm. group. The pre
dominant food of the subadult and adult speckled trout, however, was fishes. These 
entered the diet early, and they comprised one-half of the food the smaller trout ( 40-
99 mm.) and three-quarters of the food of the adults. 

Judging from the degree of fullness of the stomachs (Fig. 9) , the speckled trout feeds 
heavily in the early to mid-morning hours and takes in little, if anything, during the 
afternoon. In this respect it apparently differs from the sand trout which feeds earlier in 
the morning and which appears to resume feeding in the mid-afternoon. 

A number of authors including Pearson (1929), Moody (1950), Pew (1954), and 
Reid (1956) have discussed the habitat relations of the speckled trout in Florida and 

100 

80 
::; 
..J 
::> 
IL 60 
~ 
!.. 

:c 40 0 
<( 

:E 
0 .... 20 "' 

---.j----..... ......... ........__ 
---.. 

80 
..J 
..J 
::> 
IL 

't 
60 

"' 40 ~ .... 
"' "' .... 
~ 20 

8 9 10 II 12 13 14 15 16 17 18 
HOUR OF DAY 

FIG. 9. Comparison of hourly patterns of percent-fullness of stomach and intestine of Cynoscion 
arenarius and C. nebulosus. 



388 Food Habits of Fishes and Invertebrates of lake Pontchartrain 

Texas, and they have generally agreed that the speckled trout is an inhabitant of clear 
waters with heavy grass bottom. These authors have pointed out that young trout seem 
to be critically associated with quiet shallow lagoons and coves possessing grassy flats 
where they consume great numbers of caridean shrimp. Adults, on the other hand, have 
been noted to remain in deeper water although frequently coming into the shallow grassy 
areas to feed upon shrimp and small fishes, especially the pinfish. 

On a priori grounds, therefore, it might be assumed that the speckled trout would 
not regularly inhabit Lake Pontchartrain which is characterized by high turbidity and 
sparse grassy flats . In view of their presence in the lake, some deviation from the ac
cepted patterns of food and habitat utilization by resident individuals is not at all sur
prising. In the virtual absence of weed beds caridean shrimp were essentially unavailable 
and were insignificant in the diet of the young trout. Likewise, as mentioned above, very 
few penaeid shrimp were taken. This may have been due in part to the relative absence 
from Lake Pontchartrain of the pink shrimp ( P. duorarum) (see Darnell and Williams, 
1956), which is the staple penaeid for the Florida population, or to greater difficulty in 
locating and apprehending the mud-loving brown and white shrimp ( P. aztecus and 
P. setiferus) which are abundant in the lake. Finally, in the virtual absence of weed 
beds, the adult trout of Lake Pontchartrain were not dependent upon the pinfish as in 
the case of the Florida trout. Instead, it appeared that the young Louisiana speckled 
trout partially substituted schizopods and bottom-living amphipods for the caridean 
shrimp and began to exploit at an early age the enormous populations of anchovies and 
larval fishes which inhabit the lake. In addition, the Louisiana population essentially 
bypassed the penaeid shrimp stage, achieving the adult diet by a length of 100 mm. 
rather than 150 mm. as in the Florida population. 

Actually, the food of the young and adult trout indicated that in Lake Pontchartrain, 
neither is critically associated with shallow grassy areas. The presence of such forms as 
Palaemonetes sp. and the tanaid ( leptochelia rapax) did indicate some association of 
the young with grassy shallows, but the presence of quantities of schizopods and bottom
living amphipods is taken as evidence of feeding outside of the shallow flats. Stomachs of 
adults also contained some Palaemonetes sp. as well as bits of grass. The anchovies, how· 
ever, which constituted the bulk of the adult food, are ubiquitous in the lake, and neither 
these nor the young croakers and penaeid shrimp give much indication of feeding habi
tat. Positive evidence that adult speckled trout feed in the deeper areas stems from the 
centers of successful sport-fishing activity, aimed primarily at obtaining this species. 
Using shrimp or small croakers as bait, fishermen regularly obtain this trout by trolling 
in deeper waters and by still-fishing around the wooden pilings of the railroad bridge 
which crosses the eastern neck of the lake. 

Gunter ( 1945) pointed out a relationship between the availability of shrimp and the 
utilization of these crustaceans as food by the speckled trout. He found shrimp to be the 
predominant food in Texas during the summer months and noted a shift from shrimp to 
fishes ( Mugil sp.) when shrimp suddenly became scarce following a January freeze. In 
line with Gunter's observations, Moody ( 1950) demonstrated that in Florida during the 
spring and summer months fishes and crustaceans contributed about equally to the diet 
of the adult speckled trout, whereas during the winter months fishes were about three 
times as important as crustaceans. This did not occur, however, in the Lake Ponchartrain 
series. Although all speckled trout over 150 mm. which were analyzed for food were 
taken during the warm months (March-September), fishes greatly predominated in the 
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diets. This again seems to point to the great availability of small fishes as opposed to 
penaeid shrimp in the muddy Louisiana waters.* 

leiostomus xanthurus Lacepede. Spot 

The food of the spot has been reported by Linton (1904), Smith (1907), Welsh and 
Breder (1923), Hildebrand and Schroeder (1928), Hildebrand and Cable (1930) , 
Gunter (1945), Roelofs (1954), and Reid (1954, 1955b). These investigators have 
analyzed spots of different sizes from various parts of their geographical range and have 
accumulated a long list of food items. In general, the smallest spots have been found to 
feed upon planktonic or benthonic microcrustaceans including chiefly copepods, ostra
cods, and amphipods. Adults have been shown to be bottom feeders, specializing upon 
small mollusks, polychaetous annelids, and small crustaceans. Occasional items en
countered in the stomachs of the spots have included foraminifera, nematodes, chirono
mid larvae, mysids, shrimp, mites, small crabs, sea urchin spines, bryozoa, small fishes 
and fish scales, diatoms and other algae, vegetable debris, "grass", seaweed, and sand. 
Quantities of detritus and undetermined organic matter have consistently been encoun
tered in the stomachs of all sizes, but have been especially prominent in the food of the 
adults. 

Among the spots examined from Lake Pontchartrain, the smallest individuals con
tained three percent rotifers and schizopods, and this material may represent the vestiges 
of an earlier plankton-straining stage. These forms were virtually absent in the larger
sized fish (Table 9 and Fig. 10). 
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Frc. 10. Ontogenetic food progression of Leiostomus xanthurus. 

* It appears to be a habit of the speckled trout to regurgitate the stomach contents at intervals 
following a meal. On such occasions a putrid mass of partially-digested fish appears on the surface 
surrounded by a small round oil slick. Commercial fishermen familiar with this habit frequently locate 
their quarry by the appearance and characteristic "fishy" odor of these oil spots. The low percentages 
of stomachs with food given in the literature undoubtedly reflect, in part, this phenomenon. 
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TABLE 9 

Occurrence of food items in digestiYe tracts of 88 Leiostomus xanthurus 

40.0- 99.0 mm. 100.0- 149.0 mm. 150.0-203.0 mm. 

22 exam ined 38 exam:ned 28 examined 
18 with food 28 wilh food 20 with food 

Percentage Percenlae:e Percenlage Percentage Percenlage Percentage 
oi tract s* of totaf of tracts* of total of tracts* of lotal 

containing stomach con tainin@ s tomach conta~ning stomach 
FOOD ITEMS item , ·o lume ite m ,-olume item volume 

Rotifera 9.1 2.0 
Ostracoda 40.9 13.2 15.8 0.6 3.6 0.3 
Copepoda ( undet.) 13.6 6.2 2.6 3.6 T 

Harpacticoid 63.6 11.3 13.2 0.7 
Mysid shrimp 4.5 1.0 7.9 0.3 
lsopoda 31.8 7.6 44.7 9.0 35.7 11.8 
Amphipoda 31.8 7.8 42.1 10.3 32.1 7.0 
Cirripedia 3.6 
lnsecta 

Coleoptera 13.2 0.5 
Diptera 22.7 1.3 44.7 1.3 50.0 9.0 

Arachnida 4.5 1.0 2.6 
Annelida 4.5 2.0 
Mollusca 

Rangia cuneata 68.2 13.5 60.5 23.7 46.4 29.7 
Mytilopsis leucopheata 2.6 
Gastropoda 50.0 4.0 31.6 5.5 30.0 1.9 

Hydroids 4.5 2.6 0.1 
Foraminifera 27.3 0.5 7.9 0.1 
Vertebrata 

Fish remains 15.8 8.4 3.6 
Algae-filamentous 4.5 5.3 14.3 0.3 
Vascular Plants 4.5 7.9 4.5 14.3 0.6 
Organic mat. ( undet.) 63.6 26.5 52.6 20.6 67.8 19.0 
Detritus 68.2 0.5 47.4 6.7 35.7 19.2 
Sand 31.8 1.5 39.5 8.4 10.7 0.6 

SUMMARY 
Rotifera, Copepoda, Ostracoda, 

Mysid shrimp 33.i 1.6 0.3 
Gastropoda, Foraminifera 4.5 5.6 1.9 
Isopoda, Amphipoda 15.4 19.3 18.8 
Rangia cuneata 13.5 23.7 '29.7 
Misc. Invertebrates, Vertebrates 4.3 10.3 9.0 
Vegetation 0.0 4.5 0.9 
Inciden tal , Undet. 28.5 35.7 38.8 

* Slomach and inlesline included . 

A number of small invertebrates grouped together as micro-bottom surface animals, 
made up over one-half of the food volume of the smallest spots. These species declined 
somewhat in importance in the larger fish, and constituted only one-fifth of the food of 
the largest spots. Included among the micro-bottom surface animals were ostracods (in 
heavy concentrations), copepods (primarily harpacticoids) , isopods, amphipods, mi
nute gastropods, and foraminifera. All these species presumably could have been either 
scooped from the bottom surface or strained from the immediately overlying layer of 
water. 

Another group of small invertebrates consumed in quantity by the spot included the 
bottom-burrowers, animals which could be obtained only by digging into the bottom 
surface material. These forms made up only 17 percent of the food of the smallest size 
group, but they increased in importance in the food of the larger spots and constituted 
39 percent of the material consumed by the largest individuals. Included among the 
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bottom-burrowers were large numbers of the clam (Rangia cuneata) and smaller quanti· 
ties of chironomid larvae and annelids. 

Undetermined organic material and detritus made up a considerable proportion of the 
food of spots of all sizes, and this material increased from 27 percent of the food volume 
in the smallest fish to 38 percent in the largest. The high percentage of this material in 
the diet of the spot is associated with the bottom habitat of the fish, and the increase in 
percent consumption of this matter by larger individuals parallels the increase in con
sumption of bottom-burrowers. 

The stomach contents indicated that individuals occasionally specialize temporarily 
upon one food or another. A single stomach contained 250 harpacticoid copepods and 
five chironomids, another contained 200 amphipods, still another adult spot had 76 
unbroken Rangia cuneata in its stomach. Most fishes, however, and especially those in 
the small and intermediate size categories, contained a variety of foods indicating more 
of a straining or sifting process than selective capture of individual animals. 

Filamentous green algae including Cladophora sp., Rhizoclonium sp. and others, were 
encountered in one-tenth of the stomachs. Some vascular plant matter (probably Val
lisneria spiralis) was found in the stomachs of eight individuals, one of which was packed 
with this material. The presence of this vegetation in the diet of the spot suggests some 
shallow water feeding. Most of the amphipods encountered were gammarids, but species 
of Corophium which were so abundant in the grassy shallows appeared to be entirely 
absent from the stomachs. Many of the invertebrate species which were abundant in the 
food of the spot appear to be inhabitants of the deeper waters indicating that this fish, 
in its feeding, utilizes such areas to a large extent. The presence of large quantities of 
detritus and the virtual absence of sand suggests that the species feeds largely on mud 
rather than on sandy bottoms. At least 6 species of minute gastropods were encountered, 
and the distributional patterns of these may eventually be employed to pinpoint the feed
ing ground 0 of the spot. 

The spot appears to consume a limited amount of material throughout the morning 
and early afternoon . An increase in feeding intensity apparent in the late afternoon 
points to the fact that this fish may feed primarily at twilight or during the night hours 
(Fig. 11). 

Hildebrand and Cable (op. cit.) pointed out that the very young spots tend to swim 
in schools and that a number of changes take place when the fish reach a length of ap-
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pr.1ximately 25 mm. At about this size the schools break up, the oblique terminal mouth 
becomes inferior, and the food emphasis shifts from microcrustaceans to bottom ma. 
terial. Roelofs (1954 J observed that in laboratory aquaria spots obtained food by mak· 
ing shallow dives to the bottom and scooping up mouthfuls of bottom material. Ex
amining the gill structure of the spot he found that the alternating gill rakers and numer
ous fine setae comprise an excellent straining device for filtering small food particles 
from the water. 

The accumulated evidence suggests that, as a rule, young spots feed just above the 
bottom. With increasing size they begin to feed more upon bottom surface animals, and 
as they approach maturity they dig more deeply into the bottom, taking a greater quan
tity of burrowing forms. Bottom detritus has been shown to be consumed in quantity by 
spots in North Carolina and Texas. In Lake Pontchartrain this material constitutes a 
substantial portion of the diet of spots of all stages, and it is particularly pronounced in 
the food of the larger, bottom-feeding stages. Temporary specialization upon one or an
other type of food has been reported, but most stomachs contain a wide variety of food 
items. 

Micropogon undulatus (Linnaeus). Atlantic Croaker 

The food of the Atlantic croaker on the south Atlantic and Gulf coasts has been in
vestigated by Linton (1904) , Smith (1907), Welsh and Breder (1923) , Hildebrand and 
Schroeder ( 1928) , Pearson ( 1929), Hildebrand and Cable ( 1930) , Gunter ( 1945) , Mc
Lane 11948) , Roelofs (1954), Reid !l 955b J, and Reid, Inglis, and Hoese !1956). These 
workers succeeded in compiling an extensive list of food items recognized in the stom
achs of croakers, which may be summarized as follows: mollusks (including pelecypods 
and gastropods), annelids, small crustaceans ( copepods, ostracods, barnacle larvae, and 
amphipods), schizopods, mud shrimp, penaeid shrimp, crabs, bryozoans, sea urchin 
remains, hemichordates, tunicates, fishes (menhaden, threadfin shad, anchovies, small 
croakers, and gobies ., , unidentified fish vertebrae, diatoms, and incidental sand. It wa~ 
observed that small croakers feed largely upon planktonic crustaceans and small bottom 
invertebrates, whereas the adults consume larger invertebrates such as annelids, clams, 
shrimp, and crabs as well as small fishes. Several of the workers reported the presence of 
large quantities of indeterminable matter and organic debris, especially among the 
young and medium-sized croakers. However, due to the general complexity of the food 
habits of this species and to geographic and seasonal differences in availability of the 
various acceptable items, the food relations of the Atlantic croaker have not been clearly 
understood to date. 

In view of the obvious ecological success of the croaker in Lake Pontchartrain as 
evidenced by its large populations, widespread distribution, and year-around habita· 
ti on of the lake (see Suttkus, 1954), and because of its importance as a food and game 
fish in the area, it was given special attention. Zooplankton, including calanoid copepods 
and a few schizopods, made up almost 70 percent of the food of the smallest size class 
(Table 10 and Fig. 12 l. This material decreased by about one-half in each succeeding 
size group, and in croakers of about 100 mm. zooplankton formed an insignificant por
tion of the diet. Clearly the food of the young croaker is the calanoid copepod ( espe
cially Arcartia tonsa) , and whereas most stomachs contained less than 40 copepods, 
three small individuals contained more than 125 copepods apiece. 

Small bottom-inhabiting animals comprised the chief food of the 25-50 mm. group. 
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F1G. 12. Ontogenetic food progression of Micropogon undulatus. 

These forms included both bottom-surface animals (harpacticoid copepods, amphipods, 
isopods, ostracods, minute snails, foraminiferans, and occasional coleopterans), as well 
as certain forms which have a greater tendency to burrow ( chironomid larvae and small 

clams with attached mussels). Some of these bottom animals were present to a very 
limited extent in the smallest croakers, but they reached a peak of abundance (about 
43 percent) in the 25-50 mm. size class and were present in reduced volume throughout 

all of the larger size groups. Occasionally the young, bottom-feeding croakers would 
specialize upon one form of food or another and contain up to 358 chironomids, or 
10 mysids, or 46 amphipods. Most individuals in the intermediate size groups, however,. 
exhibited a variety of food items, each present in small quantity as though general strain

ing rather than selectivity were involved. 
Detritus and undetermined organic material made up an important food category in 

croakers of all sizes, and this material was especially significant in croakers 50 to 200 

mm. in length where it constituted over 40 percent of the stomach contents of each size 
group. In the 75-100 mm. group this material comprised over two-thirds of the food 
volume, and a decline in the utilization of this substance by the larger croakers was 
evident. No marked difference was noted between the detritus encountered in the 
stomachs of the croakers and that encountered in the stomachs of the spots. In both 
cases the material appeared to contain bits of shredded tissue, was sometimes Aocculent 
in consistency, and was often greenish to dark brown in color. Furthermore, although 
much of the identifiable detritic material appeared to be of vegetable nature, it was 
generally impossible to distinguish between decomposed matter of animal and plant 

origin. 
In the larger size groups the croaker was found to be a somewhat selective feeder, 

depending more upon the sorting or capture of larger discrete animals than upon filtra-



TABLE 10 

Occurrence of food items in digestive tracts of 176 Micropogon undulatus 

10.0- 24.0 mm . 25.0-49.0 mm. 50.0-74.0 mm . 75.0- 99 .0 mm. 100 .0- 124 .0 mm . 125.0-149.0 mm. 150 .0-199.0 mm . 200 .0-:125.0 mm. 

17 uamined 26 exarnint'd 20 examined 14 examined 30 exnmin"d 25 exa mim•d 21 exnmint>d 2:J examined 

15 wi lh food 26 wilh food 20 with foo d IO wilh food 28 with food 24 with rood 18 wilh food 19 wilh food 

Percentage Ptrcenlage Pt> rctn l a~e Percentage Percentage Per1:en l a~e Perc<'nlage Percentage Percentage Percentage Percent age Percentage Percenl a(Ce Percenla(Ce Percentage Percenlage 

o f tract ~• of tota l of tract s* of lola l of tracts• o f total of tracts• of tota l or trac1s• of total of tracts* of Iota) of tracts* of total of tracts* of total 

containing stomach containing stomach containing stomach conlaininA slomach containing stomach conlain ing stomach containing stomach conlaining stomach 

FOOi> ITEMS item vo lume i lem \'o lume i tem volume i lem vo lume ilem vo lume ilcm vo lume i lem vo lume ilem volume 

Ostracoda 15.4 0.1 10.0 0.1 6.7 12.0 T 4.8 

Copepoda (undet.) 3.8 16.7 0.2 

Calanoid 82.3 52.3 69.2 24.4 35.0 4.5 7.1 0.1 6.7 0.1 4.0 0.1 

Harpacticoid 29.4 0.2 50.0 2.1 20.0 0.2 10.0 0.2 

Mysid shrimp 23.5 16.9 19.2 12.2 30.0 16.l 21.4 10.5 40.0 3.3 24.0 1.4 14.3 1.8 8.7 T 

Isopoda 5.9 5.1 11.5 1.9 30.0 0.6 21.4 2.1 30.0 2.4 24.0 0.1 28.6 2.2 

Amphipoda 17.6 1.8 57.7 23.2 50.0 9.9 7.1 1.3 43.3 2.3 40.0 3.7 23.8 4.3 

Palaemonid shrimp 3.3 2.4 4.0 4.8 

Penaeus sp. 4.8 0.4 

Crabs (undet.) 21.4 1.8 4.0 0.2 14.3 1.7 8.7 4.2 

Rithropanopeus harrisii 20.0 7.3 24.0 8.2 28.6 11.4 26.l 11.8 

Callinectes sapidus 3.3 0.6 16.0 9.5 21.7 8.2 

Insect a 3.8 7.1 0.3 20.0 0.4 4.0 4.3 

Coleoptera 5.0 0.2 23.3 2.5 32.0 1.0 

Diptera 5.9 50.0 15.l 65.0 9.8 50.0 1.5 56.7 5.8 56.0 11.6 19.0 2.5 13.0 0.2 

Annelida 40.0 15.0 8.0 0.5 4.8 0.2 4.3 0.8 

Mollusca 
Rangia cuneata 7.7 10.0 0.6 42.9 4.2 30.0 0.1 52.0 0.3 42.9 5.5 52.2 29.4 



Mytilopsis leucopheata 7.1 3.3 12.0 0.3 19.0 20.3 39.l 9.7 
Gastropoda 5.0 0.2 4.8 8.7 0.8 

Hydroids 8.0 4.3 
Sponges 3.3 0.2 
Foraminifera 5.9 0.1 7.7 0.3 
Vertebrata 

Anchoa mitchilli 4.0 2.7 4.8 1.3 4.3 2.0 
Cyprinodon variegatus 3.3 1.6 

Gambusia a/finis 3.3 1.1 

Gobiosoma bosci 7.1 9.1 4.0 4.5 

Micropogon undulatus 4.3 9.2 
Myrophis sp. 4.3 9.4 
Syngnathus sp. 4.0 1.8 4.8 1.3 

Fish remains 5.0 3.3 14.2 T 13.3 3.5 12.0 6.5 14.3 1.5 4.3 1.4 
Algae-Filamentous 3.3 0.2 8.0 9.5 0.4 13.0 0.2 
Vascular plants 16.7 1.9 20.0 0.4 28.6 2.3 8.7 T 
Eggs and Cysts 5.9 0.3 3.8 
Organic mat. ( undet.) 58.8 23.2 61.5 16.3 80.0 43.3 85.7 40.5 83.3 35.l 88.0 41.9 71.4 36.0 52.2 8.9 
Detritus 11.8 65.4 4.3 90.0 8.7 71.4 26.5 43.3 14.l 60.0 4.7 47.6 6.6 65.2 2.8 

Sand 26.9 0.2 15.0 2.2 35.7 1.8 12.0 0.2 14.3 8.7 

SUMMARY 

Copepoda 52.5 26.5 4.7 0.1 0.5 0.1 0.0 0.0 
Mysid shrimp 16.9 12.2 16.1 10.5 3.3 1.4 1.8 0.0 
Isopoda, Amphipoda 6.9 25.1 10.5 3.4 4.7 3.8 6.5 0.0 

Insect a 0.0 15.l 10.0 1.8 8.7 12.6 2.5 0.2 
.Mollusca 0.0 0.0 0.8 4.2 0.1 0.6 25.8 39.9 
Fishes 0.0 0.0 3.3 9.1 6.2 15.5 4.1 22.0 
Crabs, Shrimp 0.0 0.0 0.0 1.8 10.3 17.9 13.5 24.2 
Miscellaneous 0.1 0.4 0.1 0.0 17.3 0.9 2.9 1.0 
Incidental, undet. 23.5 20.8 54.2 68.8 49.2 46.8 42.6 12.9 

* ~lom~ch and intestine incll!dcd. 
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lion of microscopic creatures or consumption of detritus. This trend of selectivity be
comes progressively more noticeable above 100 mm., and in croakers above 200 mm. 
larger animals constituted over 85 percent of the total food volume. Among the animals 
consumed by adult croakers the following made up significant percentages in some size 
classes: annelids, up to 15 percent in one class, palaemonid and penaeid shrimp made 
up less than 3 percent in any of the adult classes, crabs ( Callinectes sapidus and Rithro
panopeus harrisii) up to 20 percent, mollusks (chiefly the clam, Rangia cuneata) up to 
40 percent, and small fishes (including Anchoa mitchilli, Cyprinodon variegatus, Gam
busia af finis, Gobiosoma bosci, young Micropogon undulatus, Myrophis sp., Syngnathus 
sp., and remains of other species) up to 22 percent. Undoubtedly, size is an important 
factor determining the utilization of a particular food item by the adult croaker, and 
even young croakers as large as 67 mm. are not free from predation by adults over 300 
mm. in length. Miscellaneous items encountered in the stomachs of some croakers in
cluded sponge, hydroids, eggs and cysts, worm burrows, adult insects, filamentous algae 
( Cladophora sp.), and sand. 

On the basis of the above information it is clear that, whereas the croakers of Lake 
Pontchartrain consume a great variety of different food items, from young to adult 
they pass through a succession of four over!apping, but distinctly recognizable food 
stages. They specialize successively upon (1) zooplankton, (2) micro-bottom animals, 
( 3) detritus, and ( 4) larger animals, the latter group including burrowers, .crawlers, 
and swimmers. 

As a rule, small croakers displayed only one or two types of food within a given stom
ach with little variation from one croaker to the next. Intermediate-sized individuals, 
however, feeding upon small bottom invertebrates exhibited a wide variety of foods with
in any given stomach, and differences between one individual and another were common. 
Adults, as a group, continued to display a varied diet, but since the food items consumed 
were individually much larger, the variety of items within a given stomach tended to 
decrease. 

Study of the percent fullness of the stomachs and intestines reveals a clear picture 
of the daily pattern of feeding of the young and adult croakers (Fig. 13). In the young 
plankton.feeding and bottom-browsing individuals (11.5-74 mm.) feeding intensity 
is low during the early morning and increases to a peak by early afternoon which gradu
ally tapers off toward evening. This may be related to a presumed vertical migratory 
pattern of the calanoid copepods which constitute a major element of the diet of these 
small croakers. Presumably, during the hottest and lightest portion of the day these 
copepods would be most concentrated near the bottom, and, therefore, most available 
as food for the young fishes. lntermediate·sized croakers (75-150 mm.) which feed 
upon detritus together with a general mixture of animals from the bottom water and bot
tom surface appeared to feed moderately throughout the day, increasing their feeding ac· 
tivity somewhat toward evening (the dip in the curve during the late afternoon appears 
to be an artifact resulting from small numbers in that particular time class). Large 
adult croakers ( 150- 325 mm.) exhibit two distinct feeding periods during the day. An 
early peak in mid-morning is followed by a period of low feeding intensity throughout 
the afternoon with some indications of increased feeding activity toward the evening. 
This bimodality may be associated with periodic availability of its molluscan, crus
tacean, and vertebrate food, with its own necessity' of escaping mid-day predation, or 
with general physiological inactivity during the warmest and lightest portions of the day. 
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Studies to date suggest that the food of the croaker is roughly simi!ar throughout its 
geographic range, but local differences in detail may be pointed out. Along the Atlantic 
coast polychaetous annelids are of considerable importance as food, and quantities of 
echinoderms and some ascidians and hemichordates are consumed in that area. Along 
the Gulf coast these items appear to be of less importance, whereas quantities of shrimp, 
fishes, and crabs are substituted. On the Atlantic coast the staple food mollusk of the 
adult croaker appears to be the razor clam_ which is replaced in Lake Pontchartrain 
by Rang:·a cuneata and Congeria leucopheata, and in east Texas by Macoma mitchelli. 
Several investigators on the Atlantic coast have encountered quantities of debris or 
undeterminable organic matter in the stomachs of young and medium-sized croakers 
and have generally been inclined to consider such material as "incidentar' or simply 
annelid or other large food digested beyond recognition. Reid I 1955b l, working in 
Texas, appears to have been the first to point out that organic debris may constitute an 
important energy source for the croaker as well as for other species of sciaenid fishes. 
This point is reemphasized by the food contents from Louisiana specimens. 

Regarding adaptations of the croaker for obtaining its food, Welsh and Breder 11923 l 
noted that this fish possesses a flattened profile and sensitive, pendant mandibular bar
bels typical of bottom feeders. Roelofs 0954) reported that when feeding in laboratory 
aquaria, croakers dive into the bottom with some force, digging as they feed, and thus 
they are able to obtain subsurface animals for food. He also studied the gill rakers of 
this fish, pointing out that they tend to be short and stout with relatively few setae. Hence. 
the gill structure of the adult croaker forms a coarse basket rather than a fine straining 
mechanism and tends to retain only the larger particulate matter. This knowledge aids 
in understanding the food habits of the species and in explaining the observed differences 
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between the food habits of the adult croaker and those of the adult spot. The croaker 
shovels more deeply while the spot scoops the surface; also, the latter retains what the 
former discards. As a matter of fact, although the adults of the two species appear not 
to be in keen competition for food, there does exist a great deal of overlap in the food 
of the intermediate-sized croaker and that of the adult spot. 

Pogonias cromis (Linnaeus I. Black Drum 

Smith 11907) mentioned that the black drum is a bottom feeder taking mainly crus
taceans and various mollusks including oysters. Welsh and Breder (1923) agreed, 
emphasizing depredations of the black drum upon oyster beds. Reporting on the food of 
117 black drums (80-990 mm.) from Texas, Pearson I 19291 found that young individ
uals (80-200 mm. I feed a great deal upon what he termed "soft foods" (including fish 
and annelids) as well as upon crustaceans and mollusks. With increasing size the "soft 
foods" were dropped from the diet, and older drums were found to feed largely upon 
mollusks (74 percent I and crabs (16 percent). The mollusks included mainly Mulima 
transversa corbuloides with some Mytilus sp. and Ostrea sp. 

Gunter (1945) examined the stomach contents of 124 black drums (205-460 mm.) 
from southern Texas, only 96 of which contained recognizable material. He found that 
crustaceans, molluskc, and fishes were the most abundant foods. The crustaceans included 
large numbers of amphipods, as well as blue crabs, penaeid shrimp, palaemonid shrimp 
( Palaemonetes sp. I, pistol shrimp (Cargo sp. 'l, and oyster crabs ( Panopeus sp). 
The mollusks included small gastropods, and pelecypods ( Donax sp. and razor clams), 
and the only identifiable fish was the goby ( Gobiosoma bosci l which appeared in the 
stomachs of at least 12 individuals and which numbered as high as 23 in a single 
stomach. Reid (1955b l examined seven young black drums from East Bay, Texas, and 
in the six which contained food he found masses of pelecypod shell debris. 

Among the small drums examined from Lake Pontchartrain, mollusks made up over 
65 percent of the food material, and mud crabs (Rithropanopeus harrisii) made up 
about 12 percent (Table 11). A few other small invertebrates were noted. While the 
quantity of detritus present in the stomachs was very small, more than one-fifth of the 
food consisted of organic material which was not positively identifiable. This material 
frequently took on the appearance of a milky sludge and was probably composed of the 
partially-digested bodies and mucus of the many pelecypods consumed. Among the 
three large black drums examined, the stomach of one was empty while the remaining 
two were about half full of the clam ( Rangia cuneata I. In addition to the above, a num
ber of large black drums were examined qualitatively in the field. These generally con· 
tained only the remains of Rangia cuneata, supporting the conclusion that all sizes of 
black drum above 100 mm. in length are primarily dependent upon this clam as the 
staple food while in Lake Pontchartrain. Welsh and Breder (1923) pointed out that the 
black drum exhibits the flattened profile and mandibular barbels typical of bottom-feed
ing fishes. Pearson 0929) correlated the food with the environment in which the fish 
feeds . He noted that the pelecypod food of the black drum I in this case, the clam, Mu· 
linia I lives in shallow muddy lagoons and bays, and that the black drum is most abun
dant where the water is always turbid, highly saline to brackish, shallow ( 4ft.1 , and 
characterized by temperature extremes. Reid 11955a) mentioned that this species, like 
the redfish, Sciaenops ocellata, has a characteristic habit of grazing in the salt marshes 
when these marshes are under water. 
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Commercial fishermen have pointed out to the writer that black drums frequently dig 
for mollusks in shallow water, and in so doing they literally stand on their heads waving 
the caudal fins aloft. Where the water is very shallow the caudal fins may clear the sur
face and be visible for some distance. This phenomenon of "flagging frequently en
ables the commercial fisherman to locate the black drum among the marshes and tidal 
Hats of the Louisiana coast. Apparently the phenomenon of head-standing is not limited 
to shallow waters. Mr. Percy Viosca, Jr. (in personal conversation and correspondence) 
has indicated that while flying over Lake Pontchartrain on a still summer day he noted on 
the surface what appeared to be the result of large black drums feeding singly or in 
groups through the western sector of the lake. Digging and flagging, each drum created 
an upwelling of turbid water resembling smoke pouring from a chimney. These fish were 
undoubtedly digging for the clam, Rangia cuneata, the only abundant large pelecypod in 
that area of the lake. 

Indirect evidence indicates that the adult black drum can easily crush and discard 
the hard shells of adult rangia clams retaining only the soft bodies as food. In the field 
it was repeatedly observed that freshly-caught specimens with shell fragments in the 
buccal cavity contained only a milky mush in the stomach. Although a number of au
thors have noted shell fragments occurring in the stomach of this fish, such material ap
pears to have been derived from small or more fragile mollusks. 

It is generally accepted that the black drum is a bottom feeder, but details of the food 
habits of the species are still poorly known. Individuals less than 100 mm. have not been 
well investigated, and larger individuals have generally been lumped into a single group. 
On the basis of the existing knowledge of the food habits of the species two feeding 
stages are distinguishable, and from what is known of related sciaenids, a third may be 
postulated. The very young undoubtedly feed upon planktonic or bottom-dwelling mi-

TABLE 11 

Occurrence of food items in digestive tracks of 24 Pogonias cromis 
116.0- 218.0 mm. 

FOOD ITEMS 
Isopoda 
Amphipoda 
Crabs 

Rithropanopeus harrisii 
Insecta 

Dipter- larvae 
Mollusca 

Rangia cuneata 
Mytilopsis leucopheata 
Gastropoda 

Fish scales 
Algae-filamentous 
Organic mat. (undet.) 
Detritus 
Sand 

Crabs 
Mollusks 

SUMMARY 

Misc. Invertebrates 
Organic mat. (undet.) 

• Slomach and intestine induded. 

24 examined 
20 with food 

Percenla,r:e 
o( tracl s* 

contain in11: 
ilem 
8.3 
4.2 

20.8 

16.7 

75.0 
12.5 
20.8 
4.2 
4.2 

41.7 
41.7 
12.5 

Pt>rcenla~e 
of 101al 
!'lomar.h 
, ·o lutnf' 

0.4 

12.2 

O.l 

55.5 
9.9 
O.l 

21.7 
T 

12.2 
65.5 
0.5 

21.7 



400 Food Habits of Fishes and Invertebrates of lake Pontchartrain 

crocrustaceans. Following this stage, larger bottom invertebrates must enter the diet, in· 

dividuals within the 100-200 mm. class being dependent primarily upon small mol

lusks, crustaceans, and "soft foods" (fish and annelids) . Larger individuals (over 500 

mm.) subsist chiefly upon mollusks. In Lake Pontchartrain the primary food of the 

middle-sized as well as the adult black drums, appears to be the clam, Rangia cuneata. 

Sciaenops ocellata (Linnaeus). Red Drum, Redfish 

The food of the red fish on the Atlantic coast has been reported by Linton ( 1904) and 

Hildebrand and Schroeder (1928), and food habits of this species on the Gulf coast of 

Texas have received the attention of Pearson ( 1929) , Gunter ( 1945), Knapp (1949), 

and Reid ( l 955b). The smallest redfishes examined ( 30 mm. and over) have been 

found to consume small crustaceans such as schizopods and amphipods. Food of the 

larger size groups has been found to include primarily penaeid shrimp (P. aztecus and 

P. seti fer us) , blue crabs ( Callinectes sapidus) and fishes ( Brevoortia sp., Galeichthys 

felis, Anchoa mitchilli, Cyprinodon variegatus, Fundulus sp., lucania parva, Mugil 

cephalus, Menidia sp., Syngnathus sp., leiostomus xanthurus, lagodon rhomboides, 

Symphurus plagiusa, Gobiosoma bosci, and Myrophis punctatus, as well as a number 

of unidentified species). In addition, a variety of other organisms has been encountered 

in the stomachs of large redfish with less frequency. These include the following: bi

valves, squids, annelids, crustaceans including grass shrimp (P. vulgaris), mud crabs 

(Neopanope t. texana, and Panopeus herbstii), snapping shrimp (Crago sp.), mud 

shrimp ( Callianassa jamaicense louisiananum), a large marsh rat, algae, and vascular 

plant matter. 
Stomach contents of 17 redfish (184-625 mm.) from Lake Pontchartrain were ex· 

amined. Among the 12 which contained recognizable food, crabs predominated and 

included both the blue crab ( Callinectes sapidus) and the mud crab (Rithropanopeus 

harrisii) which together made up 62 percent of the food. Other important categories 

included fish remains (17 percent) and unidentified organic material (15 percent). 

Vascular plants made up five percent of the stomach contents, and amphipods, palae· 

monid shrimp, and hydroids constituted le!'s than one percent each. Within the above 

size range, large living invertebrates and fishes made up four-fifths of the material con· 

sumed by the redfish, and especially heavy predation upon blue crabs was indicated. 

Available information indicates that young redfish subsist mainly upon a diet of 

small crustaceans including amphipods and schizopods, with larger individuals shifting 

to larger crustaceans and fishes. In inside waters, as pointed out by Gunter (op. cit.) 

and borne out in the Pontchartrain series, the principal food of the adult redfish is the 

blue crab, whereas in marine waters penaeid shrimp achieve greatest significance. In 

both habitats a wide variety of different invertebrates is utilized as supplementary food. 

As pointed out by Pearson (o p. cit.) and Gunter (op. cit.) this predatory fish consumes 

both bottom-living and free-swimming forms, and the former author noted that in its 

feeding habits the redfish is intermediate between the bottom-feeding black drum and 

the pelagic predator, the speckled trout. It has been reported by Reid (l 955a) that the 

redfish, like the black drum, frequently grazes in flooded salt marshes, a habit which 

appears to bP- of considerable significance in the ecology of the species in the marshy 

areas of southeastern Louisiana. 
SPARIDAE 

Archosargus oviceps Ginsburg. Gulf Sheepshead 

In 1894 Brooks discussed the food of the sheepshead, and on the basis of personal 

observations concluded that although this fish browses among algae, its food is "ex· 
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elusively animal", including barnacles and young oysters. Linton ( 1904) examined the 
stomach contents of two specimens and found crustaceans (including hermit crabs), 
sea urchin fragments, shells, and gorgonian spicules. Smith (1907) mentioned that the 
sheepshead feeds chiefly upon mollusks and crabs, a statement which was repeated by 
Hildebrand and Schroeder ( 1928) apparently without further verification. Gunter 
(1945), however, examined the food of 18 specimens (190-365 mm.) from southern 
Texas, and he found that in most individuals the long guts were distended with great 
quantities of plant material ("grass" and algae). Crabs (including Callinectes sapidus), 
gastropods, and unidentified shells were encountered in only a few individuals. Gunter 
concluded, therefore, that regardless of previous statements, the adult sheepshead is 
largely herbivorous. Gunter (1954) later reported observing the clumsy but successful 
attack by an adult sheepshead on a half grown blue crab swimming at the surface. 

Viosca (1954) drawing upon years of personal experience indicated that in Louisiana 
the sheepshead feeds both upon "grass" in the beds of aquatic vegetation and upon small 
invertebrates inhabiting oyster reefs and other hard surfaces. As invertebrate food 
items, he listed sessile forms such as barnacles, mussels, small oysters, and hydroids, 
as well as small mobile species including crabs, shrimp, and snails. Reid, Inglis, and 
Hoese (1956) stated that four sheepshead (230-400 mm.) from East Bay, Texas had 
consumed crabs, pelecypods, and vegetable matter. 

In the present study 11 specimens of the gulf sheepshead (218--410 mm.) from Lake 
Pontchartrain were analyzed, and all contained identifiable food. Vegetation was the 
most abundant material encountered and included filamentous algae (Cladophora 
sp.) together with vascular plants ( V allisneria spiralis and Ruppia maritima) which 
constituted over 54 percent of the stomach volume. Invertebrates included mussels 
(Congeria leucopheata and Mytilus recurvus) 19 percent, clams (Rangia cuneata) 
8 percent, sponge ( Spongilla l, lacustris) 10 percent, and mud crabs (Rithropanopeus 
harrisii) 1.5 percent. Young croakers and remains of other small fishes constituted 
three percent of the food, and blue crabs ( Callinectes sapidus), amphipods, isopods, 
barnacles (Balanus spp.), small gastropods, and hydroids made up less than one per
cent each. A small quantity of undetermined organic material also was present. 

The food of young sheepshead apparently has not been investigated. Larger individ
uals employ the well-formed, incisor-like teeth for cropping vegetation, for picking 
up small active invertebrates, and for scraping sessile animals from hard surfaces. The 
sheepshead's habit of nibbling the invertebrate epifauna from vertical posts and pilings 
appears to be widely recognized among sport fishermen of the Gulf area. Individuals 
collected from inshore shallows such as Lake Pontchartrain and the bays of southern 
Texas were found to have fed chiefly upon vegetation. This species is further remark
able in its occas:onal utilization of sponge as food. 

Lagodon rhomboides (Linnaeus). Pinfish 

Linton (1904) and Smith (1907) mentioned that the food of the pinfish is quite 
varied, including primarily mollusks, worms, crustaceans (amphipods and small 
shrimps and crabs), small fishes, and vegetation ("sea weed", "sea lettuce", and 
"vegetable detritus"). A variety of other animal remains also was present. Hildebrand 
and Schroeder (1928) found that the food of 13 specimens included (in decreasing 
order of abundance) vegetable debris, crustaceans, mollusks, and annelids. Gunter 
(1945) reported the food of eight large pinfish (150-285 mm.) from Texas. One fish 
had consumed razor clams, and the remaining individuals all contained plant material 
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including algae and "grass". Because of the stomach contents and the presence of 
large, inci:1or-like teeth, the pinfish was regarded by Gunter as being a "grazer". Reid 
l 1954) prnvided information on the food of 65 young pinfish ( 15-128 mm.} from 
Florida. His data indicate that the smallest fish ( 15-50 mm.) fed most frequently upon 
copepods, amphipods, and shrimp. The next larger size group (51-100 mm.} con
tained (in decreasing order of occurrence) copepods, shrimp, organic detritus and 
mud, amphipods, mollusks, crabs, fishes, and plant detritus. The largest pinfish group 
(101-128 mm.) contained only copepods, amphipods, shrimps, and mollusks, each 
occurring in 18-25 percent of the stomachs. Although dealing primarily with smaller 
individuals, Reid's study seems to suggest that if invertebrates are sufficiently abun
dant, less vegetation is consumed by the pinfish. 

In the Lake Pontchartrain study micro-bottom animals constituted the principal 
food of the two smallest size classes (40-64 mm. and 65-74 mm.), making up from 
60 to 80 percent of the ingested material in each class I Table 12 and Fig. 14). 
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Fie. 14. Ontogenetic food progresoion of Lagodon rhomboides. 

Bottom am phi pods (including Corophium spp., Cerapus sp., and various grammarids) 
made up the bulk of this material. Also included were bottom sopepods, isopods, and 
dipteran ( chironomid) larvae and pupae. Although larger pinfish concentrated pri
marily upon other food materials, micro-bottom animals continued to be consumed, 
and these forms made up 20-30 percent of the food volume in each of the upper size 
classes. 

Pinfishes of all sizes consumed some vegetation. In the 40-64 mm. group this ma-



TABLE 12 

Occurrence of food items in digestive tracts of 101 Lagodon rhumboides 
40 .0-64 .0 mm . 65 .0-74 .0 mm. 75.0-99.0 mm . 100 .0- 124 .0 mm . 125.0- 150.0 mm. 

2) examined 21 exa mined 25 examined 2) examined 15 examined 
2J wilh food 21 wilh food 24 wilh food 19 wilh food 15 wi th food 

Pe rcentage Percentage Pe rcent age P ercentage Percentage Percentage Percentage P ercentage Percentage Percentage 
of tracl s* ol tota l of tracts* of tota l of lracl s* o ( tota l o f Lracls* of lolal of lracl s* of tolal 

containing stomach containing sto mach containing slomach contain ing s tomach conlaining slomach 

~ FOOD ITEMS it e m vo lume it e m volume i tem vo lume item vo lume item volume 

Ostracoda 5.0 
c 
o:l... 

Copepoda (undet.) 4.8 0.1 4.0 0.2 ::i:: Arguloid 5.0 0.3 4.8 0.3 ~ 

Calanoid 4.8 0.3 5.0 g: 
Harpacticoid 10.0 0.1 4.8 0.1 20.0 1.6 33.3 2.0 "' 

Mysid shrimp 5.0 2.4 19.0 1.6 28.0 5.8 10.0 1.8 13.3 0.6 c -Isopoda 25.0 0.3 42.9 2.2 43.0 2.7 40.0 2.8 60.0 3.2 ~ 
Amphipoda 90.0 64.5 81.0 47.6 60.0 24.3 45.0 17.7 40.0 13.0 i;;· 
Palaemonetes sp. 5.0 3.4 

;:.-.. 
Cb 

Macrobrachium oh:one 5.0 4.1 "' 
Crabs ( undet. ) 4.8 28 4.0 10.0 l.4 

~ 
;:s 

Rithropanopeus harrisii 5.0 2.4 9.5 2.5 20.0 10.5 20.0 8.6 26.7 6.4 o:l... 
Callinectes sapidus 9.5 0.3 ....... 

;:s 
lnsecta (Diptera) 30.0 12.0 33.3 10.6 20.0 0.5 15.0 0.3 20.0 0.9 <:: 

~ Annelida 10.0 2.7 4.8 0.1 8.0 1.9 10.0 0.9 .., 
Mollusca ~ 

O"' Rangia cuneata 8.0 .., 
Mytilopsis leucopheata 4.0 6.7 0.5 

~ 

~ Gastropoda 4.0 "' Hydroids 16.0 1.1 c -Vertebrata t"-. 
Gobiosoma bosci 4.8 5.7 6.7 ~ 

;:.;-. Fish remains 10.0 23.8 3.3 40.0 5.8 10.0 Cb 

Bottom Diatoms 5.0 0.1 10.0 0.1 6.7 0.2 ~ 
Algae-fila mentous 15.0 5.8 14.3 I 1.2 28.0 14.l 70.0 40.3 66.7 34.5 c ;:s 
Vascula r plants 4.8 0.2 16.0 2.3 40.0 8.0 53.3 11.1 (:;' 
Organic mat. ( undet.) 80.0 2.8 90.S 6.9 B4.0 20.0 4.0.0 7.8 40.0 18.9 ;:.-.. 

~ D2tritus 25.0 2.7 47.6 .).3 60.0 10.l 45.0 4.0 40.0 8.5 ;::!. 
Sand 10.0 9.5 32.0 0.6 45.0 1.3 13.3 0.1 

.., 
~ 

SUMMARY s· 
Microcrustacea (excl. Amphi poda) 3.1 4.6 8.7 6.2 5.8 
Amphipoda 64.5 47.6 24.3 17.7 13.0 
Di ptera 12.0 10.6 0.5 0.3 0.9 
Macrocrustacea 6.5 5.6 10.5 13.4 6.4 
Fishes 0.0 9.0 5.8 0.0 0.0 .,. 
Vegetation 5.8 l l.4 16.4 48.3 45.6 0 
Misc. Invertebrates 2.7 0.1 3.0 0.9 0.5 

(.;:; 

Incidental and Undet. 5.6 10.2 30.7 13.2 27.7 
*Stomach and inles line included. 
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terial made up 6 percent of the food volume, and it increased thereafter so that in both 
groups oYer 100 mm., vegetation constituted almost half of the total food volume. Most 
of this vegetat'.on was composed of filamentous green algae, especially Cladophora sp., 
although species of Oedogonium , Rhizoclonium, and Spirogyra were also represented. 
Vascular plants were of significance on! y in the two larger size classes where they con
stituted about 10 percent of the food volume. These included Vallisneria spiralis and 
probably also Ruppia maritima. There is no question of the algae being an "incidental" 
item in the food of this fish, although small invertebrates were frequently found en
tangled in the balls of filamentous algae. 

A few zooplankters, including schizopods and planktonic copepods, were represented 
in the food of each size class. This material appeared in greatest abundance in the 
food of the intermediate-sized fish and dropped to less than one percent in the largest 
size class. Pinfish of all sizes also consumed some macro-mobile animals including 
crabs t Callinectes sapidus and Rithropanopeus harrisii I, shrimp ( Palaemonetes sp. 
and Macrobrachium ohione), and fishes (Gobiosoma bosci and others). Contrary to 
expectat:ons, the macro-mobile animals achieved their most important food status in 
the intermediate size groups, and adult pinfish appeared to consume somewhat less 
of this material. Undetermined organic material and detritus seemed to be of little 
importance in the food of the smaller pinfish. This material, however, made up more 
than one-third of the food volume in the intermediate size group, decreasing somewhat 
in the larger individuals. 

The Pontchartrain data indicate that small pinfish ( 50-75 mm. I consume pri
marily micro-bottom animals. In large pinfish (above 100 mm. I the primary food 
is filamentous algae. During the transition stage (75-100 mm.) there seems to be no 
specialization, and as though the fish were having difficulty obtaining enough to eat, 
increased volumes of detritus and decaying organic material were taken in. Zooplank
tion and macro-mobile animals were included to some extent in the food of all size 
classes. 

The pinfish is a very selective feeder, and the number of different types of food items 
per stomach is generally small. With increasing size there does occur, however, a 
noticeable increase in the average number of identifiable types of food per stomach, 
from an average of 2.1 in the smallest size group to 3.1 in the largest. This increase is 
associated with the fact that small invertebrates often accompany the ingested fila. 
mentous algae. As indicated by Figure 15, both young and adult pinfish are day· 
time feede··s, beginning in the morning and continuing to feed throughout the after· 
noon. 

Gunter ( 1945) and Reid (1954, 1955b) have remarked on the association of the 
pinfish with beds of aquatic vegetation, and they have explained the relative scarcity 
of the species from the Gulf beaches of northern and southern Texas on the basis of 
sparsity or absence of aquatic vegetation in the area. The same association un
doubtedly holds true in southeastern Louisiana since, as mentioned earlier, the vege
tation is of significance directly as food for the adults, and indirectly as a source of 
small invertebrates which are consumed by both the young and adults. The distribution 
of their food items in Lake Pontchartrain suggests further that whereas adult pinfish 
must browse among the vegetation of the limited grassy shallows, the young probably 
feed on the bottom in much the same habitat. 
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Fie. 15. Hourly pattern of percent-fullness of stomach and intestine of Lagodon rhomboid es I young 

and adult I. 

Like its relative, the sheepshead, the pinfish exhibits a row of incisor-like tce:h 
which are employed for grazing upon vegetation, picking up small invertebrates, and, 
perhaps, scraping invertebrate epifauna from solid surfaces. Size differences seem to 
preclude much overlap in food requirements of the adults of the two species. Com
petition of adult pinfish with young sheepshead appears to be avoided largely by dif
ferences in habitat utilization. 

BoTHIDAE 

Paralichthys lethostigma Jordan and Gilbert. Southern Flounder 

Gunter ( 1945) reported the examination of 16 large flounders t 240---i90 mm.) 
from southern Texas, eight of which contained food. Sewn had consumed fishes in
cluding mullet, anchovies (Anchoa mitchilli diaphana L pinfish (lagodon rhom
boUies), mojarra, and other unidentified species. In addition, three flounders con
tained penaeid shrimp (P. aztecus and P. setiferusl and a stone crab. McLane (19481 
mentioned that in the St. Johns River of Florida, the southern flounder consumes large 
numbers of the locally abundant shad, Signalosa petenensis va.nhyningi. Knapp 
(1949) examined 24 specimens from Texas and found that fishes. including the men
haden, were present in oYer 40 percent of the stomachs, shrimp were present in 50 
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percent and miscellaneous invertebrates occurred in less than five percent. In north
ern Texas, Reid (1955b) examined the stomachs of seven specimens (159-265 mm.) 
and found fish in three of the stomachs while shrimp occurred only once. 

A total of 19 specimens (113- 380 mm.) from Lake Pontchartrain were examined, 
of which only 14 contained recognizable food. Fishes constituted 89 percent of the 
total food volume and included anchovies !Anchoa mitchilli diaphana) (41 percent), 
small croakers, ( M icropogon undulatus) ( 2 percent), and a large quantity of un
\dentifiable fish remains ( 46 percent). Crahs made up about seven percent of the 
food and included Callinectes sapidus as well as Rithropanopeus harrisii. Schizopods, 
clams ( Rangia cuneata) , small gastropods, an .f undetermined organic material made 
up less than two percent each. 

The above studies indicate that adult southern flounders are highly predaceous con
suming large quantities of small fishes and smaller amounts of crabs and shrimp, 
which they apparently attack either upon or near the bottom. The relative percent
ages of fishes and shrimp utilized, however, appears to vary from one environment to 
another and may be related to availability. Young flounders probably prey upon small 
bottom invertebrates. 

SoLEIDAE 

Trinectes maculatus fasciatus ( Lacepede). Hogchoker 

Hildebrand and Schroeder (1928) examined the stomachs of 17 hogchokers from 
Chesapeake Bay and concluded that the species feeds primarily upon annelids sup
plemented by occasional small crustaceans and strands of algae. Reid (1954) men
tioned that all stomachs which he inspected were devoid of food, although they usu
ally contained quantities of sand. 

Ten hogchokers (61-74 mm.) from Lake Pontchartrain were examined, but the 
stomachs of only three conta:ned recognizable food. Amphipods of the genus Coro
phium were present in all three stomachs and made up about 50 percent of the con
tents. Undetermined organic matter and detritus comprised the remainder. Examina
tion of the intestinal contents revealed that the hogchokers had also consumed other 
microcrustaceans, dipteran ( chironomid) larvae, foraminifera, and seeds. Although 
quite meager, the above data suggest that the hogchoker subsists largely upon a diet 
of small bottom-living invertebrates supplemwted by quantities of organic detritus 
and other materials which it gleans from the surface of the bottom. 

INVERTEBRATES 

MACTRIDAE 

Rangia cuneata Gray. Common Rangia, Clam 

Three specimens of the common rangia ( 35-38 mm.) from Lake Pontchartrain 
were exam'.ned, and all of the stomachs contained food. Unidentifiable detritus made 
up about 70 percent of this material, and sand constituted 10 percent. Enormous num
bers of small, regular, round bodies were observed in two of the clams, and these 
made up an estimated 17 percent of the total food volume. These bodies, which were 
barely distinguishable at lOOOx magnification, were assumed to be minute protozoans 
or individual cells derived from disintegrated colonies of blue green algae (Anabaena 
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spp. or Microcystis spp.). Additional material present in trace amounts included eggs 
(or cysts), a variety of bottom diatoms, foraminifera, and bits of vascular plant ma
terial. 

In Lake Pontchartrain the common rangia is most abundant on the muddiest bot
toms in waters of maximum turbidity. As indicated by the above analyses and by 
observations in laboratory aquaria, the species is a typical "filter feeder'', and in 
view of the high percentage of detritus ingested a simple straining action with very 
little selectivity is suggested. 

Penaeus setiferus (Linnaeus). White Shrimp 

Williams ( 1955) reported on stomach analyses of 184 young and adult penaeid 
shrimp from the estuaries of North Carolina. He found that the stomachs were gener
ally filled in the summer and fall, but were nearly always empty in winter. Williams 
listed the most abundant food materials as follows (in order of decreasing frequency 
of occurrence), unrecognizable debris (probably a mixture of digesting tissue and 
organic deposit from the bottom), chitin fragments (from crustaceans), setae (prob
ably from annelids), worm jaws (annelid), plant fragments, and sand. Other ma
terials occurring in smaller quantities included foraminifera, minute gastropods and 
lamellibranch shells, squid suckers, complete small fishes, fish parts (scales, muscle 
fibers, remains of gut, mandible, ribs, eye lens), eggs, seed pods, and other materials. 
Williams emphasized that most of the remains which he encountered were either large 
or very hard, in either case, materials which would not readily pass through the strain
ing apparatus of the pyloric stomach. Since such materials might accumulate over a 
period of time, he suggested that unrecognized, softer, more digestable matter could 
easily form the bulk of the shrimp diet. 

Flint ( 1956) studied the food of penaeid shrimp from Grande Isle, Louisiana and 
Biloxi, Mississippi (localities verified by personal correspondence). Small shrimp 
(ca. 10 mm.) contained chiefly cropped filaments of blue green algae and such dia
toms as ordinarily would have been found adherent to them in the natural habitat. 
Adult shrimp, however, were found to have consumed large quantities of bryozoans, 
some algae, and a few small pieces of sponge and coral. The algae included primarily 
lithophytic diatoms which may have been taken in incidentally, adherent to other 
materials. A few fragments of roots and stems of vascular plants and bits of sawdust 
also were encountered. Flint noted that partial or complete digestion of the algal proto
plasts had taken place. He concluded that in the turbid coastal waters (of Mississippi 
and Louisiana), blue green algae which thrive in low light intensities probably serve 
as a major food for both young and adult shrimp, although the latter consume a 
diversity of materials among which bryozoans, lithophytic algae, and diatoms appear 
to be outstanding. 

In the present study the stomach contents of ten white shrimp (91- 142 mm.) were 
examined, all of which contained food. Detritus and ground organic matter made up 
58 percent of this material. Mollusks, comprising 12 percent included many minutp 
clames ( Rangia cuneata) and a few small gastropods. Microcrustacea made up less 
than four percent of the stomach contents and included ostracods and harpacticoid 
copepods. Insect remains were evidenced by traces of dipteran and coleopteran larvae. 
Numbers of foraminiferans were present in six of the stomachs, and traces of vascular 
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plants were noted twice. In addition to the above materials, all shrimp contained 
quantities of sand. 

Pearson (1939) successfully reared post-larval white shrimp (5-35 mm.) in la
boratory aquaria. He found that green algae were consumed in quantity, but alone 
this material seemed insufficient to satisfy the hunger of the young shrimp. When 
placed in aquaria containing a shallow layer of estuarine bottom deposits of sand 
and organic debris, however, the young shrimp fed well and thrived on this material. At 
a length of about 15 mm. other food was introduced such as raw fish, angleworms, and 
shrimp meal which also were taken readily as food. More recently, Johnson and Field
ing ( 1956) reported success in rearing adult white shrimp on a diet of fish meal and 
also upon fresh fish. In special growth experiments shrimp were found to consume 
as much as 10 percent of their body weight of fresh fish per day. 

The accumulated evidence suggests that, whereas both young and adult white 
shrimp are omnivorous, they feed largely upon organic detritus of the estuarine bot
tom. This substance is supplemented with more concentrated food material of animal 
and vegetable origins, both fresh and decaying, from a great variety of immediate 
sources. In Lake Pontchartrain large concentrations of white shrimp were sometimes 
observed feeding in shallow mud flats on hot summer days, especially in the rich 
deltaic deposit areas of tidal streams which drain the north shore marshes. Much feed
ing must also take place in deeper waters since shrimp captured a mile or more 
from shore generally exhibited full stomachs. 

PALAEMONIDAE 

Macrobrachium ohione (Smith). River Shrimp 

Ten specimens of the river shrimp ( 48-81 mm.) from Lake Pontchartrain were 
examined, and all contained food material. Finely-ground detritus and bits of or
ganic material made up over one-half of the diet, and sand constituted almost 20 
percent of the stomach contents. Of the remaining identifiable material, clams ( Rangia 
cuneata} made up the highest percentage. These were frequently broken, although the 
stomach of one river shrimp contained a total of 33, mostly unbroken clams, the largest 
of which measured 1.5 mm. Miscellaneous items included ostracods, bits of arthropod 
integument, minute gastropods, hydroid "stems", sponge spicules, tintinnids, foramini
ferans, filamentous algae (Cladophora sp.), diatoms (species of Cymbella, Navicula, 
and Pinnularia), eggs and cysts, and remains of vascular plants. Three of the river 
shrimp contained fish remains including eye lenses, vertebrae, ribs, otoliths, scales, and 
macerated fibers which appeared to be muscle tissue. Several individuals contained 
quantities of minute round bodies similar to those encountered in stomachs of Rangia 
cuneata (mentioned earlier). 

These analyses indicate that the river shrimp is a general bottom scavenger feed
ing upon bits of animal and vegetable material which it sifts from the bottom surface 
material. The bottom detritus itself forms a significant portion, if not the bulk, of 
the diet of this species. The nature of the stomach contents further suggests that the 
river shrimp and the white shrimp were for the most part feeding on different types 
of bottoms. 

PoRTUNIDAE 

Callinectes sapidus Rathbun. Blue Crab 
In his discussion of the life history of the blue crab, Hay (1904) considered the 

food and the feeding habits of the species. He noted that in shallow back-waters the 
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blue crab often stalks and consumes small fishes and that occasionally it nibbles at 
tender shoots of eel grass and other aquatic vegetation. He considered the "favorite" 
:food of the blue crab, however, to be decaying flesh and other putrid matter and 
noted that large numbers of crabs were attracted to the offal from stables and water 
closets overhanging the water. Hay also indicated that injured crabs, small crabs, 
and soft crabs are sometimes eaten by stronger individuals, and he concluded that 
while the blue crab conswnea a variety of foods, it is preeminantly a scavenger and 
a cannibal. 

In the Lake Pontchartrain study a great variety of materials was encountered in 
the stomachs of all sizes of crabs, although food differences between young and adults 
were not pronounced (Table 13 and Fig. 16). Crustacean remains constituted the 
most abundant material in the stomachs of small individuals, making up over one
third of the food in the 30-74 mm. group. This material decreased to 10 percent of 
the food volume in the largest individuals. Included in this material were the re
mains of both the blue crab ( Callinectes sapidus) and the mud crab (Rithropanopeus 
harrisii) , as well as unidentified pieces of crustacean exoskeletons. Greatest utiliza
tion of the mud crabs occurred in the 75-124 mm. class where they made up 16 per
cent of the food volume, and small blue crabs achieved a maximum of 13 percent in 

TABLE 13 

Occurrence of food items in stomachs of 124 Callinectes sapidus 

30.0-74.0 mm. 75.0-124.0 mm. 125.0-147.0 mm. 148.0-197.0 mm. 

29 examined 31 examined 24 examined 40 examined 
24 wilh food 27 with food 23 wilh food 29 wilh food 

Percentage Percentage Percenlage Percentage Percentage Percentage Percentage Percentage 
ol lracls* of total of tracts* of total of tracts* of total of tracts* of total 

containing stomach containing stomach containing stomach containing stomach 
FOOD ITEMS item volume item volume item volume item volume 

Crabi ( undet.) 13.8 2.i 12.9 4.9 16.7 5.7 12.5 4.3 
Rithropanopeus harrisii 16.l 15.6 4.2 0.2 5.0 0.1 
Callinectes sapidus 10.3 1.4 3.2 2.5 8.3 13.0 7.5 5.0 

Cirripedia 6.5 0.1 
Crustacea ( undet.) 31.0 31.7 9.7 2.0 20.1 3.5 10.0 1.0 
Odonata 3.2 0.2 4.2 0.2 
Annelida 6.5 0.1 4.2 T 
Mollusca 

Rangia cuneata 41.4 32.4 45.2 20.2 70.8 30.0 57.5 46.5 
Mytilopsis leucopheata 6.5 0.3 25.0 19.4 20.0 11.9 
Gastropoda 13.8 1.9 12.9 9.0 29.2 5.5 25.0 5.0 

Hydroids 3.4 0.3 6.5 0.2 8.3 0.5 2.5 T 
Vertebrata 

Fish remains 3.4 0.5 6.5 0.4 16.7 1.6 17.5 5.4 
Bottom Diatoms 3.2 0.1 
Algae-filamentous 12.9 3.0 4.2 T 2.5 0.3 
Vascular plants 6.9 0.4 25.8 8.1 20.8 0.8 10.0 2.0 
Organic mat. (undet.) 17.2 7.7 35.5 13.9 25.0 5.9 17.5 8.8 
Detritus 37.9 12.1 32.3 12.8 33.3 12.7 15.0 9.7 
Sand 37.9 9.1 41.9 6.4 29.2 1.7 2.5 T 

SUMMARY 

Crabs, Undet. Crusts 35.8 25.0 22.4 10.4 
Mollusks 34.3 29.5 54.9 63.4 
Fish remains 0.5 0.4 1.6 5.4 
Vegetation, misc. 0.7 11.8 1.5 2.3 
Detritus, undet. 19.8 26.7 18.6 18.5 
Sand 9.1 6.4 1.7 T 

* Stomach only. 
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the d!et of the 125- UI mm. size group. Following a molt the blue crab may con

sume its own shed exoskeleton, and it is likely that much of the blue crab shell en

countered in the stomachs was simply obtained in this manner. The evidence here 

indicates that some cannibalism does occur, however. since fresh muscle fibers were 
frequently found still attached to the consumed shell fragments. Callinectes sapidus 

is known to be cannibali stic when confined in "holding" pens, especially if hard and 

soft individuals are confined together (Benedict, 1940; Cargo and Cronin, 1951), 
and the present work bears out the suggestion of Hay (op. cit . . 1 that cannibalism is 

also of widespread occurrence in the natural population. 
Mollusks also appeared as an important elment in the diet of the blue crabs, con

stituting one-third of the food of the smallest indi,-iduals and increasing to almost 

two-thirds of the food rnlume of the largest size class. These mollusks included small 

clams (Rangia cuneata) , mussels (Conljeria leucopheata), and gastropods (}felam

pus co_ffeus and Neritins virginico, both of which are inhabitants of the marginal 
pus cofjeus and J\'eritina virginica, both of which are inhabitants of the marginal 

Fish remains were not significant in the diet of the smaller size groups, and even 
in the largest blue crabs they made up only 5 percent of the food. Vegetation was 

100 -~ 
0 - 80 
IJJ 
::E 
::::::> 
....J 60 
0 
> 

:c 40 u 
<l 
::E 
0 20 I-
en 

30- 74 75-124 12'5-147 148-197 

BODY LENGTH (mm.) 

CJ Fish remains ~ ·Mollusks 

- Vegetation, Misc. fm Detritus 

m Crabs - Sand 
Fie. 16. Ontogenetic food progression of Callinectes sapidus. 



Food Habits of Fishes and Invertebrates of Lake Pontchartrain 411 

seldom encountered except in the 75-124 mm. group where it made up 11 percent 
of the consumed material. Detritus and undetermined organic material, however, 
were of considerable importance throughout the size range investigated, constitut
ing from one-sixth to one-fourth of the stomach contents within each size class. Sand 
made up nine percent of the contents of the smallest size group and declined there
after to less than one percent. 

As indicated for the white shrimp, small or easily-digested soft tissues may com
prise a larger percentage of the food of the blue crab than is evident from routine 
stomach analyses. The general types of food seem clear, however, even if quantitative 
aspects may be somewhat distorted. As a detritivore, this crab consumes large quan
tities of bottom debris and decomposing organic matter. As a bottom predator, it 
takes in numbers of small crabs (including its own kind), clams, mussels, and snails, 
as well as occasional aquatic insects, barnacles, and probably other small inverte
brates and fishes. As a general scavenger, this species is attracted to decaying flesh 
in baited nets and traps, and undoubtedly the blue crab consumes large quantities of 
decaying fishes and other animals under natural conditions. Benedict (1940) men
tioned that blue crabs are attracted to nets and lines baited with the flesh of many 
species of fishes. Cargo and Cronin ( 1951) listed fish as the main item in the diet 
of the blue crabs in Chesapeake Bay, adding that the species also takes in a wide 
variety of animal and plant matter including seaweeds and marsh plants. In Lake 
Pontchartrain this species is a detritivore, bottom predator, and general scavenger; 
any less complete designation would seem inadequate. 

The stomachs of young blue crabs tend to be most full in the morning hours, and 
it appears that most of their feeding takes place either at night or during the early 
morning with less feeding activity in the afternoon (Fig. 17). Adults, on the other 
hand, exhibit the fullest stomachs in the middle of the afternoon, indicating that 
they are primarily daytime feeders. The significance of this difference in feeding 
time is not clear. It might be supposed that the young, living in shallowest waters, are 
faced with the necessity of avoiding extreme temperatures or excessive predation 
during the daylight hours, and that the adults feeding chiefly in deeper more turbid 
waters, are less limited by these factors. In partial substantiation of this idea, Lam
bou ( 1952) recorded the presence of immense numbers of crabs of all sizes in the 
shallow, brackish-water lagoons north of Lake Pontchartrain, and he indicated that 

the small crabs were especially abundant at night when the shallow water appears 

to be alive with them. In view of information presented elsewhere in this paper, 

selective factors due to predation pressure on this species must be enormous. 

Discussion 

Ignoring details, the food studies reveal two primary food chains within Lake 

Pontchartrain. The first pathway proceeds from copepods (Acartia) through small 

fishes (Anchoa, Brevoortia, very young sciaenids, etc.), to larger predators. The 

second proceeds from small benthic invertebrates through larger invertebrates and 
small bottom-dwelling fishes (catfishes, young sciaenids, etc.) , to the same large 

predators. Organic detritus, which was prominent in the food of the fishes and larger 

invertebrates, probably also serves as an important source of nutrition for the cope-
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pods and small benthic invertebrates of this turbid estuary. Such detritus has a very 
complex origin (cf. Gneri and Angelescu, 19511, and it has been shown by other 
workers to be rich in bacteria (Baier, 1935; ZoBel\ and Feltham, 1938, 1942; Burk
holder and Bornside, 1957). 

An ontogenetic progression of food stages was clearly demonstrated for several 
of the well studied species, and for one species (Atlantic croaker) as many as four 
distinct nutritional stages were recognized. Within a given stage considerable sub
stitution of food items was often obserYed. In some cases it was possible to correlate 
ontogenetic changes in food utilization with changes in morphology, habitat, feed
ing time, and behavior. As a result of their highly varied diets including much de
tritus, most, if not all, of the species examined are considered to be omnivorous. Dis
tinct trophic lewis (in the sense of Lindeman) were not recognizable in this estuarine 
community. 

Summary 
The physical enYironment of Lake Pontchartrain was found to be characterized 

by moderate temperature, generally low salinity, and very high turbidity, although 
considerable variations in these factors were noted. Food studies, including 1,399 
quantitative and about 100 qualitative stomach analyses, were carried out on thirty
five of the most important species comprising the estuarine community. These in
cluded the following: bull shark, longnose gar, spotted gar, alligator gar, bigeye 
herring_ gulf menhaden, gizzard shad, threadfin shad, southern bay anchovy, gaff
topsail catfish, sea catfish, blue catfish, channel catfish, Atlantic needlefish, striped 
mullet, silverside, yellow bass, largemouth bass, common jack, freshwater drum, 
silver perch, sand squeteague, spotted squeteague, spot, Atlantic croaker, black drum, 
red drum, gulf sheepshead, pinfish, southern flounder, hogchoker, common rangia 
(clam), white shrimp, river shrimp, and blue crab. 



Food Habits of Fishes and Invertebrates of Lake Pontchartrain 413 

A definite ontogenetic progression of food stages was recognizable in many 
species, and most were considered to be omnivorous. Organic detritus was prominent 
in the diet of most species. Two partial food chains ( planktonic and benthonic) were 
found to support the top predators, but distinct "trophic levels" among the consumers 
were not recognizable. 

LITERATURE CITED 

Aitken, W.W. 1936. Some common Iowa fishes. Iowa State Coll., Extension Cir. 224. 

Baier, C. R. 1935. Studien zur Hydrobakteriologie stehender Binnengewasser. Arch. Hydrobiol., 29: 
183-264. 

Bailey, R. M., and H. M. Harrison. 1948. Food habits of the southern channel catfish (Ictalurus 
lacustris punctatus) in the Des Moines River, Iowa. Trans. Amer. Fish. Soc., 75 (1945) : 110-138. 

Baughman, J. L., and Stewart Springer. 1950. Biological and economic notes on the sharks of the 
Gulf of Mexico, with especial reference to those of Texas, and with a key for their identification. 
Amer. Midi. Nat., 44 (1) : 96- 152. 

Bell, J .C., and J. T. Nichols. 1921. Notes on the food of Carolina sharks. Copeia., 1921 (92): 17- 20. 
Benedict, Steve. 1940. Soft crabs-and hard. Louisiana Conser. Rev. Spring, (1940) : 11-14, 48. 

Bigelow, H. B., and W. C. Schroeder. 1953. Fishes of the Gulf of Maine. Bull., U.S. Bur. Fish. 74: 
1-577. 

Boesel, M. W. 1938. The food of nine species of fish from the western end of Lake Erie. Trans. Amer. 
Fish. Soc., 67: 215-223. 

Bonham, Kelshaw. 1941. Food of gars in Texas. Trans. Amer. Fish. Soc., 70 (1940) : 356--362. 

Brooks, W. K. 1894. The origin of the food of marine animals. Bull. U.S. Fish. Comm., 1893, 13: 87-92. 
Burkholder, P. R., and G. H. Bornside. 1957. Decomposition of marsh grass by aerobic marine 

bacteria. Bull. Torrey. Bot. Cl., 84 ( 5) : 366--383. 

Cargo, David G., and L. E. Cronin. 1951. The Maryland crab industry in 1950. Contr. Chesapeake 
biol. Lab., 92: 1-23. 

Darnell, R. M. 1954. An outline for the study of estuarine ecology. Proc. La. Acad. Sci., 27: 52-59. 
----., and A. B. Williams. 1956. A note on the occurrence of the pink shrimp Penaeus duo· 

rarum in Louisiana waters. Ecology, 37 (41: 844-846. 
Dendy, J. S. 1946. Food of several species of fish, Norris Reservoir, Tennessee. J. Tenn . Acad. Sci., 

21 (1): 105-127. 
Dill, W. A. 1944. The fishery of the lower Colorado River. Calif. Fish & Game, 30 (3): 109-211. 
----., and C. Woodhull. 1942. A game fish for the Salton Sea, the ten-pounder, Elops a/finis. 

Ibid., 28 (4): 171-174. 
Ebeling, Alfred W. 1957. The dentition of eastern Pacific mullets, with special reference to adapta

tion and taxonomy. Copeia, (3): 173-185. 
Eddy, Samuel. 1934. A study of fresh-water plankton communities. Ill., Biol. Monogr., 12 (4): 1-93. 
Eigenmann, Carl H. 1902. Investigations into the history of the young squeteague. Bull. U.S. Fish. 

Comm., 1901, 21: 45-51. 
Evermann, B. W., and H. W. Clark. 1920. Lake Maxinkuckee. A physical and biological survey. Ind. 

Cons. Dept., 1: 1--660. 
Ewers, Lela A. 1934. Summary report of crustacea used as food by the fishes on the western end of 

Lake Erie. Trans. Amer. Fish. Soc., 63: 379-390. 
----.,and M. W. Boesel. 1936. The food of some Buckeye Lake fishes. Ibid., 65: 57-69. 
Fisk, H. N. 1944. Geological investigation of the alluvial valley of the lower Mississippi River. 

Vicksburg: Corps of Engineers, Miss. River Comm., i-vi: 1- 78, 78 figs ., 11tables,33 plates. 
----. 1947a. Geological investigation of the Veterans Hospital site, New Orleans, Louisiana. 

(mimeographed report) : 1-40, 7 figs., 3 plates. 
----. 1947b. Fine-grained alluvial deposits and their effects on Mississippi River activity. 

Vicksburg: Corps of Engineers, Miss. River Comm., Vol. 2 : 74 plates. 
Flint, L. H. 1956. Notes on the algal food of shrimp and oysters. Proc. La. Acad. Sci., 19: 11-14. 
Forbes, S. A. 1878. The food of Illinois fishes. Bull. Ill. Lab. nat. Hist., 1 (2) : 71-89. 
----. 1880a. The food of fishes. Ibid ., 1 (3l: 18-65. 
----. 1880b. On the food of young fishes. Ibid., 1 (3): 66- 79. 
----. 1888. Studies of the food of fresh-water fishes. I bid., 2: 433-473. 



414 Food Habits of Fishes and Invertebrates of Lake Pontchartrain 

----., and R. E. Richardson. 1920. The fishes of Illinois. 2nd Ed., Springfield Bull., Ill. nat. 
Hist. Surv., cxxxvi+357 pp. 

Frisby, Robert. 1942. The food habit of "gars". Ohio Cons. Bull. , 6(2l: 12- 13. 
Ghazzawi, F. M. 1933. The pharynx and intestinal tract of the Egyptian mullets M. cephalus and 

M. capita- Part I. On the food of mullet from Egyptian waters. Notes Fish. Res. Dir., Cairo, 5. 
Gneri , F. S., and V. Angelescu. 1951. La nutricion de los peces iliofagos en relacion con el meta

holismo general de! amhiente acuatico. Rev. Inst. Invest. Mus. argent. Cienc. nat., 2 (1): 1-44, 
6 figs ., 2 pis. 

Goode, George Brown. 1879. The natural and economical history of the American menhaden. Rep. 
U.S. Comm. Fish., 5: 1- 531. 

Gowanloch, J. N. 1933. Fishes and fishing in Louisiana. Bull. La. Conserv. Dep., 23: 638 pp. 
----. 1940. Guard well our fish and game. La. Cons. Rev., 9 (1): 17- 21. 
Gudger, E. W. 1916. The gaff-topsail, F elichthys felis, a sea catfish that carries its eggs in its mouth. 

Zoologica, 2 (5) : 123-158. 
Gunter, Gordon. 1945. Studies on marine fishes of Texas. Puhl. Inst. Mar. Sci., Univ. Texas, 1 (1): 

1- 190. 

----. 1952. Historical changes in the Mississippi River and the adjacent marine environment. 
Ibid. , 2 (2J: 119-139, 1 fig. 

----. 1954. Sagacity of a crab. Science, 120 (3109): 188- 189. 
Giinther, A. 1880. An introduction to the study of fishes . Edinburgh. 
Hay, W. P. 1904. The life history of the blue crab (Callinectes sapidus). Rep. U.S. Comm. Fish., 

Appendix (1905 J : 395-413. 
Hiatt, R. W. 1947a. Food chains and the feeding cycle in Hawaiian fish ponds. Part I. The food and 

feeding habits of mullet (Mugil cephalus) , milkfish (Chanos chanos) , and the ten-pounder 
(Elops machnata). Trans. Amer. Fish. Soc., ( 19441 74: 250-261. 

----. 1947b. Food-chains and the food cycle in Hawaiian fish ponds. Part II. Biotic inter
action. I bid., (1944) 74: 262-280. 

Hildebrand, Samuel F ., and Louella E. Cable. 1930. Development and life history of fourteen 
teleostean fishes at Beaufort, North Carolina. Bull. U.S. Bur. Fish., 46 : 383-499. 

Hildebrand, Samuel F., and William C. Schroeder. 1928. The fishes of Chesapeake Bay. Bull. U.S. 
Bur. Fish., 43 (Part IJ : 1- 366. 

Hildebrand, Samuel F., and Irving L. Towers. 1927. Annotated list of fishes collected in the vicinity 
of Greenwood, Mississippi, with descriptions of three new species. Bull. U.S. Bur. Fish., 43: 
105-136. 

Hubbs, C. L. 1921. An ecological study of the fresh-water atherine fish Labidesthes sicculus. Ecology, 
2 ( 4) : 262-276. 

Hunt, Burton P. 1953. Food relationships between Florida spotted gar and other organisms in the 
Tamiami Canal, Dade County, Florida. Trans. Amer. Fish. Soc., 82 ( 1952 l : 13-33. 

Hussakof, L. 1914. Fishes swallowed by gar pike. Copeia, 1914 (2J : 11-12. 
Ishida, J. 1935. The stomach of Mugil cephalus and its digestive enzymes. Annot. zoo!. jap., 15: 

182-189. 

Ivlev, V. S. 1945. The biological productivity of waters. (Translation by W. E. Ricker I . Adv. mod. 
Biol., Moscow, 19: 98-120. 

Jacot, Arthur Paul. 1920. Age, growth and scale characters of mullets, Mugil cephalus and Mugil 
curema. Trans. Amer. micr. Soc., 39: 199-299. 

Johnson, M. C., and J. R. Fielding. 1956. Propagation of the white shrimp Penaeus setiferus (Linn. I 
in captivity. Tulane Stud. Zoo!. , 4 16): 175-190. 

Jordan , David S. 1905. A guide to the study of fishes. New York, Henry Holt & Co., xxvi+624 pp. 
Knapp, Frank T. 1949. Menhaden utilization in relation to the conservation of food and game fishes 

of the Texas Gulf coast. Trans. Amer. Fish. Soc., 79 : 137-144. 
Kuhne, E. R. 1939. A guide to the fishes of Tennessee and the mid-south. Tenn. Dept. Conserv. Bull., 

124 pp. 

Lagler, Karl F., and Frances V. Hubbs. 1940. Food of the long-nosed gar ( Lepisosteus osseus oxyurus) 
and the bowfin ( Amia calva) in southern Michigan. Copeia, 1940 (4 l: 239-241. 

Lagler, K. P., C. B. Obrecht, and G. V. Harry. 1942. The food and habits of gars <Lepisosteus spp.) 
considered in relation to fish management. Invest. Ind. Lakes and Streams, 2 (8l : 117-135. 

Lambou, Victor W. 1952. Food and habitat of garfish in the tidewater of 5outheastern Louisiana. 
l\f.S. Thesis, L.S.U., Baton Rouge, La., 1-54. 

----. 1956. The ~lligator gar. Louisiana Conserv. 8 (4) : 2-4, (January, 1956J . 



Food Habits of Fishes and Invertebrates of Lake Pontchartrain 415 

Lindeman, R. L. 1942. The trophic-dynamic aspect of ecology. Ecology, 23: 399-418. 

Linton, E. 1904. Parasites of fish of Beaufort. Bull. U.S. Bur. Fish., 24: 321-428. 

Macfadyen, A. 1948. The meaning of productivity in biological systems. J. Anim. Ecol., 17: 75-80. 

McAtee, W. L., and A. C. Weed. 1915. First list of the fishes of the vicinity of Plummers Island, 
Maryland. Proc. biol. Soc. Wash., 28: 1- 14. 

McCormick, E. M. 1940. A study of the food of some Reelfoot Lake fishes. J. Tenn. Acad. Sci., 15 
(1) : 64-75. 

McLane, Wm. M. 1948. The seasonal food of the largemouth black bass Micropterus salmoides 
floridanus (Lacepede) in the St. Johns River, Welaka, Florida. Quart. J. Fla. Acad. Sci., 10 (4) 
(1947): 103-138. 

Mark, E. L. 1890. Studies on Lepidosteus. Bull. Mus. comp. Zoo!. Harv., 19: 1- 127. 

Menzel, R. Winston. 1945. The catfish fishery of Virginia. Trans. Amer. Fish. Soc., 73: 364-372. 

Mobley, B. E. 1931. The culture of the channel catfish (lctalurus punctatus). Trans. Amer. Fish. 
Soc., 61: 171-173. 

Moody, William D. 1950. A study of the natural history of the spotted trout Cynoscion nebulosus 
in the Cedar Key, Florida area. Quart. J. Fla. Acad. Sci., 12 (3) (1949): 147-171. 

Nichols, J. T. 1917. Ichthyological notes from a cruise off southwest Florida with description of 
Gobiesox yuma, sp.n. Bull. Amer. Mus. nat . Hist., 37: 873-877. 

Parker, Malcolm V. 1939. A note on the food of the short-nosed gar at Reelfoot Lake. Rept. Reelfoot 
L. Biol. Sta., 3: 186-187. 

Pearse, A. S. 1918. The food of the shore fishes of certain Wisconsin lakes. Bull. U.S. Bur. Fish., 
35: 249-292. 

Pearson, John C. 1929. Natural history and conservation of the redfish and other commercial 
sciaenids on the Texas coast. Bull. U.S. Bur. Fish., 44 0928): 129-214. 

----. 1939. The early life histories of some American Penaeidae, chiefly the commercial 
shrimp Penaeus setiferus (Linn.) Ibid. , 49: 1-73. 

Peck, Jame> I. 1894. On the food of the menhaden. Bull. U.S. Fish. Comm., 13 (1893): 113- 126, 
8 pis. 

Peterson, C. G. John, and P. Boysen Jensen. 1911. Valuation of the Sea. I. Animal Life of the Sea 
Bottom, its food and quantity. Beretn. dansk. biol. Sta., 1910, 20: 1- 76, 6 pis., 3 charts. 

Pew, Patricia. 1954. Food and game fishes of the Texas coast. Bull. Tex . Game Fish., 33: 1-68. 
Pillay, T. V. R. 1953. Studies on the food. feeding habits, and alimentary tract of the grey mullet, 

Mugil tade Forskal. Proc. nat. Inst. Sci. India., 19: 777- 827. 
Raney, Edward C. 1942. Alligator gar feeds on birds in Texas. Copeia, 1942 ( l) : 50. 
Reid, George K., Jr. 1954. An ecological study of the Gulf of Mexico fishes in the vicinity of Cedar 

Key, Florida. Bull. Mar. Sci. Gulf & Caribb., 4 (l): 1-94. 
----. 1955a. A summer study of the biology and ecology of East Bay, Texas. Part I. Intro

duction. description of area, methods, some aspects of the fish community, the invertebrate fauna. 
Tex. J . Sci., 7 (3): 316-343. 

----. 1955h. A summer study of the biology and ecology of East Bay, Texas. Part II. The 
fish fauna of East Bay, the Gulf beach , and summary. /bid., 7 ( 4) : 430-453. 

- ---. 1956. Ecological investigations in a disturbed Texas coastal estuary. Ibid .. 8 (3): 
296- 327. 

----,A. Inglis, and H. D. Hoese. 1956. Summer foods of some fish species in East Bay, Texas. 
Southwestern Nat., l (3): 100-104. 

Rice, Lucille A. 1942. The food of seventeen Reelfoot Lake fishes in 1941. J. Tenn. Acad. Sci., 17 
(l) : 4- 13. 

Rimsky-Korsakoff, V. M. 1930. The food of certain fishes of the Lake Champlain watershed. (in) 
A biological survey of the Champlain watershed. Suppl. 19th Ann. Rept., N.Y. Cons. Dept., 
139- 145 (1929). 

Roelofs, Eugene W. 1954. Food studies of young sciaenid fishes, Micropogon and Leiostomus, from 
North Carolina. Copeia, 1954 (2) : 151- 153. 

Russell. R. J. 1936. Physiography of the lower Mississippi River Delta., Geo!. Bull. , New Orleans, 
(8) : 3-199. 

----. 1938. Coast of Louisiana. Bull. Soc. belg. Geo!. Pal. Hydr., 57 (2). 

----. 1940. Quaternary history of Louisiana. Bull. Geo!. Soc. Amer., 51: 1199-1234. 

Shira, A. F. 1917. Notes on the rearing, growth, and food of the channel catfish lctalurus punctatus. 
Trans. Amer. Fish. Soc., 46: 77-88. 



416 Food Habits of Fishes and Invertebrates of lake Pontchartrain 

Smith. Hugh 2\I. 1907. The fishes of North Carolina. Raleigh, N.C., Geo!. and Econ., Sun. II :xi -7-
453 pp. 

Steinmeyer. R. A. 1939. Bottom sediments of Lake Pontchartrain, Louisiana. Bull. Amer. Assn. 
Petrol. Geo!., 23 ( 1 I : 1-23. 

Suttkus. Royal D. 1954. Seasonal moYements and gro,rth of the Atlantic croaker (Micropogon undu
latus) along the Louisiana coast. Proc. Gulf & Caribb. Fish. Inst., 7th Ann. Sess. November, 
1954: 1-7. 

- ---. 1956. Early life history of the Gulf menhaden Brevoortia patronus in Louisiana. Trans. 
N . . \mer. Wild!. ConL 21st: 390-407, 20 figs. 

----. R. l\L Darnell , and J. H. Darnell. 1953-55. Biological Study of Lake Pontchartrain. 
Research Progress Reports. a-j. (submitted to the Commercial Seafoods Division, Louisiana Wild
life and Fisheries Commission, State of Louisiana. I (multilithed I . 

Teal, J. '.\I. 1957. Community metabolism in a temperate cold spring. Ecol. l\fonogr., 27 (3): 283-302. 

Thomson. J. 1\1. 1954. The 2\lugilidae of Australia and adjacent seas. Austr. J. Mar. Freshw. Res., 
5: 70-130. 

Tiffany. L. H. 1920. The gizzard shad in relation to plants and game fishes. Trans. Amer. Fish. Soc., 
50: 381-386. 

- - --. 1921. Algal food of the young gizzard shad. Ohio J. Sci. 21 (41: 113- 122. 

Verrill. . .\.. E. 1871. On the food and habits of some of our marine fishes . Amer. Nat., 5 : 397- 400. 

Viosca. Percy. 1954. Them bait stealin' sheepshead. Louisiana Consen-., 6 (71: 5-8, (April, 1954). 

Weed . . \lfred C. 1923. The alligator gar. Leafl. Field 1\lus. nat. Hist., 5: 1- 16. 

Welsh. Wm. W .. and C. 1\1. Breder, Jr. 1923. Contributions to the life histories of the Sciaenidae of 
the eastern United States coast. Bull. U.S. Bur. Fish., 39: 141-201. 

Williams. A. B. 1955. A contribution to the life histories of commercial shrimps (Penaeidae) in 
North Carolina. Bull. 1\lar. Sci. Gulf & Caribb., 5 ( 2 I : 116- 146. 

Wortman, Jacob L. 1882. Ichthyological papers by George Powers Dunbar, with a sketch of his life. 
Amer. Nat., 16: 381- 388. 

ZoBell. C. E., and C. B. Feltham. 1938. Bacteria as food for certain marine invertebrates. J . Mar. 
Res .. 4: 312-327. 

----. 1942. The bacterial flora of a marine mud flat as an ecological factor. Ecology, 23 (1): 
69-78. 



Systematics and Zoogeography of the Clinid 
Fishes of the Subtribe Labrisomini Hubbs1 

VICTOR G. SPRINGER
2 

Department of Zoology and Institute of Marine Science 
The University of Texas 

Port Aransas 

Contents 

INTRODUCTION ····· · ·· · ·· · .. . .. ..... . ........... ......... . . ....... . ............. . .. ·· · ····· · ·· · ·· ··· ·· ·· · · .. ·· ······ · · ..... . 

METHODS .... . ........ .. ...... . . .. . .... . .... . . . .... . .......... . ...... . ........... .. .... . .. . . ...... . . ....... ................ . . . 

418 

419 
Abbreviations ... ..... ...... .. ..... ......................... ... ............. ... ...... ........ .......... ............... 421 

SYSTEMATICS ·· ·· ··············· ······ · · ·· ···· · ··· ·-· · · · ····-· · · ···· ····· ···· · ······· ·-· ········- ········ · ············ · · · ·· ···· 421 
Labrisomus Swainson ...... ... ..... ....... ................. ....... .... ... ...... .... .......... .. ...... .... .. .... 422 

Key to the species of Labrisomus .............. ..... .. ... ........ .......... .............. ........ 424 
Labrisomus (labrisomus) nuchipinnis (Quoy and Gaimard) ........... ......... 425 
Labrisomus (gobioclinus) haitiensis Beebe and Tee Van ... . . ......... ... . 429 
Labrisomus (gobioclinus) bucciferus (Poey) ....... ..... ....... 430 
Labrisomus (gobioclinus) guppyi (Norman) .. .......... . ... ....... ........ ..... .. 433 
Labrisomus (gobioclinus) kalisherae (Jordan) ... .......... ... ............. ..... ...... 434 
Labrisomus (gobioclinus) gobio (Valenciennes) ......... ...... . ............. 436 
Labrisomus (gobioclinus) albuquerquensis (Fowler) ... 437 
Labrisomus (brockius) Albigenys (Beebe and Tee Van) .. ....... ....... ....... 437 
Labrisomus ( brockius) nigricinctus (Rivero) ..... ......................... .......... ... 438 

Malacoctenus Gill ...... ............. ............... ... .... .... ..... .... ................. .............. ..... ...... 439 
Key to the Pacific Species of Malacoctenus .. .. ...................... . ...... ... .. .. .. .... . 
Key to the Atlantic species of Malacoctenus ... .................. . . 
Malacoctenus boehlkei ....... ........ .............................. .. ........ ..... ....... .. ....... .. . 
Malacoctenus erdmani Smith .......... .... . 
Malacoctenus margaritae (Fowler) .... . .. ...... .... ... . ... ... ..... . 
Malacoctenus margaritae margaritae (Fowler) ........ .... . 
Malacoctenus margaritae mexicanus ........ ......... ............... .... ... .... . 
Malacoctenus gilli (Steindachner) .. .............. . 
Malacoctenus aurolineatus Smith ........ .......... . 
Malacoctenus versicolor (Poey) .......... ... ........... ... .... ... ....................... . . 
Malacoctenus af ricanus Cadenat ........ ..... ..... ....... .. ....... ....... .......... .. . 
Malacoctenus gigas ..... ......... ................ ........... ................. .... ....... ..... .... ... .. .. . . 
Malacoctenus delalandei (Valenciennes) .................... ........... .. ................ . 

440 
442 
443 
444 
448 
449 
449 
450 
454 
455 
456 
457 
460 

1 This paper is extracted from a dissertation submitted to the Graduate School of The University of 
Texas, in partial fulfillment of the requirements for the degree of Doctor of Philosophy. 

2 Present address: State Board of Conservation Marine Laboratory, Maritime Base, Bayboro Harbor, 
St. Petersburg, Florida. 



413 Systematics and Zoogeography of the Clinid Fishes 

Malacoctenus afuerae (Hildebrand) ---- ----- --- --··· ·· ··· __ ____ _ ------ ------- - 461 
111 a!acoctenus af uerae af uerae (Hildebrand) 462 
Ma!acoctenus afuerae multipunctatus ________ ___ ___ _ _________ 462 
Malacoctenus hubbsi __ __ -· ···- _ ····· ··---- _______ _____ --· · -- --- ----- 463 
Malacoctenus hubbsi hubbsi . ------------- ······ ·············· ___ _ 465 
Malacoctenus hubbsi polyporosus 468 
Ma!acoctenus costaricanus __ ---·········· ····- ----- --·· 468 
Malacoctenus zacae -------·- -·-··· ·- . 470 
Malacoctenus zonogaster Heller and Snodgrass ____ __ _ _ __ _____ _ __ 472 
Malacoctenus zonifer (Jordan and Gilbert) 473 
Malacoctenus zonifer zonifer (Jordan and Gilbert) .. . .. .. 474 
Malacoctenus zonifer sudensis --- ---·-·· ···· ········· ------- ------ --·-- ·- ·-- 474 
Malacoctenus triangulatus -····· -·-·······-- ·------- --------··· ------ 477 
Malacoctenus ebisui ----- ···· ··· ·· -· ···-· ----- --- --- ·-

ZooGEOGRAPHY -------·- ··· ···· ·· · · · -- ---

- ---- ·· -···-· 478 

479 
Pacific 
Atlantic 

SUMMARY . 

LITERATURE CITED 

482 
485 

486 

---······ ···· ·· ···· ·--- --- ----- ---- --- ----- -- -----········ 487 

Introduction 
The subtribe Labrisomini Hubbs, 1952, is comprised of the genera labrisomus and 

Malacoctenus. These two genera contain the most recognized species and are the most 
widely distributed of the fishes of the family Clinidae. They are, in addition to this, two 
of the most common genera found inhabiting the shallow waters of the rocky coastlines 
and coral reefs of the American tropical regions, although not restricted to these areas. 
Despite and because of this commonness, many of the forms have remained undescribed; 
many have been described under numerous synonyms; and many have been misidenti
fied in the literature and museum collections. Until recently (Hubbs, 1953), neither of 
these genera had been subjected to a critical revision, although Longley (in Longley 
and Hildebrand, 1941) apparently was considering a revision of the Atlantic forms at 
the time of his death. This gap in ichthyological knowledge is all the more magnified 
when one considers that because of the sedentary nature of these forms, a knowledge of 
them would contribute significantly to the delimiting and understanding of the zoo
geography of the regions they occupy. Other members of the Clinidae, especially Para
clinus (Hubbs, 1952; Springer, 1955a) and Gibbonsia (Hubbs, 1952) , have already 
been demonstrated as signposts of zoogeographic consequence. 

The present study has been undertaken for the purpose of clarifying the somewhat 
involved systematics of the group, and the exposition of their zoogeographic importance 
in the regions they occupy. 
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Methods 
Measurements were made with a pair of finely sharpened dividers and estimated to 

the nearest tenth millimeter on a ruler graduated in half-millimeters, or divided into other 
body parts. Measurements of body parts are recorded as per cent of the standard length. 

STANDARD LENGTH was measured from the median anterior tip of the upper lip, 
with the mouth in normal closed position (i.e. the upper jaw not protracted) to a point 
on the midlateral posterior margin of the hypural vertebra. LENGTH is always standard 
length. HEAD LENGTH, SNOUT LENGTH, and MAXILLARY LENGTH were meas
ured from the same anterior point as the standard length. Head length was measured to 
the most posterior membranous margin of the opercle, but not including the attached 
branchiostegal membrane; snout length was measured to the nearest point on the anterior 
bony orbital margin; and maxillary length to the most posterior point of extension of 
the maxillary bone. BOI\Y OHBJTAL DIAMETEB is the greatest horizontal bony 
orbital diameter. DOHSAL SPINES were measured by pressing one point of the dividers 
in the posterior angle formed by the spine and the dorsal body contour, and extending 
the other point to the tip of the spine; any curvature of the spines was ignored. SHORT
EST PELVIC HAY LENGTH was measured from thi> base of the ray to its tip with the 
ray in a straight position. This mPasurement was divided into the longest ray using tht· 
level of the tip of the shortest ray as the first point of reference on the longest ray. The 
INTERSPACE (Fig. 1) between the nuchal cirri bases was measured as the distance 
between the two most median points of attachment of the cirri bases, excluding the 
medianly overlapping edges of the laminae supporting the cirri. This measurement was 
then dividt>d into a single cirri base. 
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NUCHAL 
CIRRI BASE 

FrG. l. Position of lnterspace between 
Nurhal Cirri Bases. 

o\4-~~~MENTAL~~~-r~· 

SYMPHYSIAL 

FIG. 2. Disposition and Nomenclature of 
:\lucous Pores on the Ventral Side of the Head 
in Labrisominids. 

The last two DORSAL and A:\AL FI.'.\ RAYS were counted separately and not 
recorded as one as was done by Hubbs ( 1952, 1953). Dorsal fin elements are reported 
as formulae actually found; hence, if dorsal counts of XIX.19; XIX,20; XIX,21; and 
XX,19 were made, they are reported as XIX,19 to 21 or XX,19 (instead of XIX or 
XX,19 to 21, which can be misinterpreted to indicate counts of XX,20 or XX,21). All 
of the PECTORAL rays and all segmented CACDAL rays were counted. For the latter, 
an almost undeviating count of 13 is obtained; this technique obviates subjective dis
cussions as to how to count reduced rays at the dorsal and ventral caudal margins. 
LATERAL Lll'IE SCALES were counted as all scales in the series whether bearing 
mucous tubes or not. The last scale of the series on fishes which have scales with tubes 
on the caudal fin, is the last scale with a tube. When the lateral line was incomplete, the 
most posterior scale originating lateral to the hypural vertebra was the last scale counted. 
Scales above the anterior lateral line were counted as the number of scales touched by 
a vertical line passing from the lateral line to the base of the fifth dorsal spine. GILL 
RAKERS were counted as total elements, including rudiments, on the first gill arch. 
SYMPHYSIAL PORES (Fig. 2) were counted while directing a stream of air in the 
symphysial region. All pores posterior to the two mental pores (just posterior to the 
ventral lip folds), medial and anterior to the series of interopercular pores, and anterior 
to the fold of the fused branchiostegal membranes, were counted. 

The BREAST was considered to be that portion of the ventral area of a specimen 
posterior to a line across the posterior margin of the bases of the pelvic fins and anterior 
to a line extending across the body between the distal margins of the fleshy bases of 
the pectoral fins. The VEl\TER extends from the posterior margin of the breast pos· 
teriorly to the anus. 

Counts and measurements appearing in parentheses are modes. 
As is often true when very large series of specimens are examined, unique specimens 

come to light. In the present study the very rare exceptions where one or three anal spines 

were present; one pelvic fin was absent; soft dorsal rays occurred between the spines; 

or a ctenoid scale appeared in the lateral line, are not reported in the descriptions. 

The descriptions are arranged so as to make possible a comparison of the species. These 

include the characters considered most useful for identification. 

The synonymies are an attempt to include all publications containing reference to the 
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particular taxon concerned. It was not always possible to examine the material discussed 

in these publications, or to tell with certainty from the di scussions to what taxa the 

names referred. All such citations are marked with an asterisk, and are included in the 

synonymy of that species most probably correct. 

Unless stated otherwise, coloration is descrihed from pre;:ervt>d specimens. 

ABBR HI A TIO:\S 

Below are given the abbre\·iations used in the li sts of material examined. All l "CLA 

numbers are colJection numbers and not specimen or lot numhers. 

AMNH-American Museum of '.\atural Histon-. :\ew York ; A:\SP-Academv of 

Natural Sciences of Philadelphia ; BM'.\H-British \foseum 1 :\atural Histon· ). London: 

CAS---California Academy of Sciences, San Franeisco: C:\HM-Chic~go :\aturai 

History Museum, Chicago; L\fSC- lnstitute of Marine Science Collections, Port Aransas. 

Texas (specimens do not bear numbers) ; MCZ-:'.\fo,.eum of Comparati\-e Zoology, 

Harvard University, Cambridge. Massachusetts ; :\YZS- :\ew York Zoologi cal Society. 

New York; SU- Standford Cniversity :\atural History :'.\lm:eum. Stanford. California; 

TNHC-Texas Natural History Collection, l -niversity of Texas. Austin, Texas; l "CLA

University of California at Los Angeles; CM-l-niwrsity of Miami lchthyological 

Collection, Coral Gables. Florida; CMMZ- l" niwrsity of :\lichigan , Must>um of Zoology, 

Ann Arbor, Michigan ; CS:\'.\1- l -n ited States :i\ational :'.\luseum, Washin gton. D.C.; 

_ UZMK--Vniversitetets Zoologiske Museum, Copenhagen. 

Systematics 

As a result of considerable parallel and/ or convergent ernlution within the genera 

Labrisomus and Malacoctenus, it is difficult to establish mutually exclusive generic limi ts 

for any character. The most constant differences are found in the size and dentition of 

the jaws. Examination of stained preparations of several species of both genera revealed 

no striking differences. 
Some difficulty may be encountered in the generic allocation of specimens of l. 

nigricinctus, but the followin g key will separate all !'pecimens of labrisomus and 

Malacoctenus that I have examined. 
Maxillary length 10.2 to 19.0 percent of standard length I usually more than 13 and 

rarely less than 12 percent l ; preorbital barely or not sheathing posterodorsal 

portion of maxillary when mouth is closed; more than two rows of small teeth 

always present behind large outer row in at least upper jaw (those in lower 

jaw frequentl y obscured by fleshy folds) ; teeth present or absent on palatines 

(if absent, scales are always present on upper margin of opercle and pectoral 

base) ; one or more scales usually present on upper margin of opercle (they 

may be deepl y imbedded, but if absent, teeth are always present on palatines ) ; 

interspace between bases of nuchal cirri contained less than three times in a 

single base; membranes of fins with or without scales _ -------- -- __ ___ Labrisomus 

Maxillary length 7.9 to 11.2 percent of standard length (usually 8 .5 to 9.5 and 

rarely more than 10.l percent); preorbital almost completely sheathing entire 

maxillary when mouth is completely closed; teeth uniserial in each jaw (four 

or five small teeth behind outer row in each jaw: M. erdmani ; teeth biserial 

in each jaw: M. macropus ; several rows of small teeth behind large outer row 
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in each jaw: M. boehlkei) ; teeth never present on palatines; scales never 
present on upper margin of opercle; interspace between bases of nuchal cirri 
frequently contained more than three times in a single base; membranes of 
fins never scaled _____ ____ __ ____ ______ -- ------------------------------ --- ___ _____ __ ___ _____ Malacoctenus 

LABRISOMUS Swainson 

Labrisomus Swainson, 1839: 277 (type Clinus pectinifer Valenciennes in Cuvier and 
Valenciennes, 1836, by original designation) . 

Lepisoma De Kay, 1842: 41 {type Lepisoma cirrhosum De Kay by original designa
tion). 

Gobioclinus Gill, l 960b: 103 (type Clinus gobio Valenciennes in Cuvier and Valencien
nes, 1836, a mixture; subsequent designation of lectotype by Longley, in Longley 
and Hildebrand, 1941). 

Labrosomus Gill, 1860b: 105 (substitute spelling for Labrisomus Swainson). 
Ericteis Jordan, 1904: 543 (type Ericteis kalisherae Jordan by original designation). 
Odontoclinus Reid, 1935: 164 (type Odontoclinus dendriticus Reid by original designa-

tion) . 
Ctenichthys Rivero, 1936: 69 (type Ctenichthys interrupta by original designation). 
Brockius Hubbs, 1953: 120, a subgenus (type Labrisomus (Brockius) striatus by orig

inal designation) . 
Labrisomus, Gobioclinus, and Brockius are retained in this study as subgenera. Spe· 

cialization is considered to have progressed in the same direction as the sequence of 
these names. Within each of these subgenera the relationships are not always clear. 
Labrisomus philippii is considered the most primitive member of the genus based upon 
its large size, high lateral line and pectoral counts, and increased dentition. Specializa· 
tion within the genus Labrisomus is considered to have progressed in the direction of 
decreased size, dentition, and scalation. 

I feel certain that some systematists would relegate each of the above subgenera to 
the rank of genus, as the differences separating them are trenchant; and if some other 
systematist revised this group and utilized these names on the generic level, I would 
find no quarrel with him. The decision for the present usage of these names is based upon 
similarities and practicality. I believe that the inclusion of all the forms in the genus 
Labrisomus serves to show the close relationships of these forms, while at the same time 
decreasing the number of names that other workers must utilize. The various phyletic 
lines are brought out by the use of the subgenus and so the phylogeny of the group is 
not clouded. Ecologists, physiologists, and others who are usually concerned only with 
an identifying name, and as few names as possible, will be somewhat relieved. Past usage 
also makes the comprehensive name Labrisomus desirable. All major revisions and 
geographic studies have incorporated all the forms included here in that genus. 

Hubbs (1953 I has recently revised the Pacific species of Labrisomus. Although these 
taxa are included in the key below, they are not described in the body of the paper. 

Description. Fin rays: dorsal XVII to XXII, 10 to 13; anal IL 16 to 22; caudal 12 
or 13 I 13) ; pectorals 13 to 16; pelvics I, 3. 

Lateral line 40 to 74; all scales of posterior arc of lateral line with anterior pore ex· 
posed ( Brockius I ; not more than posterior half of scales of posterior arc of lateral line 
with anterior pore exposed ( Labrisomus and Gobioclinus) . Cheek scaled ( striatus, 
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socorroensis, and philippii) or naked. Dorsal margin of opercle with or without scales. 

Fin membranes naked to scaled, except those of pelvics. Prepectoral area and breast 

completely scaled, except in young. 

Jaws with an outer row of large conical teeth, behind which are found two or more 

irregular rows of smaller teeth. Smaller teeth frequently obscured by fleshy folds (La

brisomus and Gobioclinus) or clearly represented (Brockius). Most posterior of smaller 

teeth sometimes larger than those anterior { Gobioclinus, especially dendriticus and 

guppyi) or uniform in size (Labrisomus and Brockius). Vomerine teeth present. Pala· 

tine teeth present ( Gobioclinus and Labrisomus, except xanti and socorroensis) ; same 

size as vomerine teeth or smaller (Labrisomus I; some noticeably larger than vomerine 

teeth ( Gobioclinus); or palatine teeth absent ( Brockius). 
Gill-rakers 8 to 15 on first arch. 

Origin of dorsal fin in region above opercle. Length of spinous dorsal base longer 

than that of soft dorsal. Penultimate dorsal spine about same size as ultimate (Labriso

mus) ; smaller than ultimate ( Brockius and Gobioclinus). Soft dorsal higher than spi· 

nous portion, except L. dendriticus in which the anterior two spines may approach the 

soft dorsal height. 
Anal fin base shorter than dorsal; beginning about midventrally. First anal spine 

shorter than second, which is shorter than all but last few soft rays. 

Second to fourth segmented caudal ray from the bottom the longest; shorter than 

longest pectoral ray. 
Pectoral rays increasing in thickness ventrally; fourth to sixth from the bottom 

longest. 

Pelvic spine visible only by dissection or x-ray. Inner pelvic ray the shortest, con

tained slightly more than 1 to 3% times in middle ray, which is the longest. 

Cirri present on tube of anterior nostriL above eye, and on nape, increasing in num

ber with age. Interspace between nuchal cirri bases contained less than three times in a 

nuchal cirri base. 
Maxillary length 10.2 to 19.0 percent of standard length (usually more than 13 and 

rarely less than 12 percent). Posterodorsal portion of maxillary rarely sheathed by 

preorbital. 

Anterior margin of cleithrum never with a hook dorsally. 

Sexual dimorphism. Males have a papilla just posterior to the anus containing a com

mon opening for the urinogenital system. Females have an enlarged gential aperture 

posterior to the anus and a fleshy rugose knob posterior to the genital aperture con

taining several small papillae, one of which contains an opening from the kidneys. This 

latter opening is extremely difficult to find, except in large specimens. External genitalia 

in young of both sexes are similar and malelike. 

Secondary sexual dimorphism is exhibited in most species by a larger average size 

for the upper jaw in males and by increased pigmentation of the females. This pigmenta

tion usually takes the form of heavy spotting and barring on the body and fins, and in 

L. nuchipinnis, a highly reticulate pattern is sometimes formed, especially on the head. 

In contrast, the males are usually quite uniform in color. Young specimens of both sexes 

are typically like the female in color, with the pattern changing gradually in males as 

they approach maturity. 
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KEY TO THE SPECIES OF LABRISOMUS" 

A. Palatine teeth present, several of which are considerably larger than those on 

vomer ----------------------------------------------------- ------------------- ··-----------------·· --- Gobioclinus B 
AA. Palatine teeth, when present, same size as, or smaller than those on vomer __ _______ J 
B. Lateral line scales more than 57 ---------------- (Pacific) L. ( Gobioclinus) dendriticus 
BB. Lateral line scales fewer than 55 ---------------------------- ______ ---------- ------------ (Atlantic) C 
C. Length of shortest pelvic ray contained more than 2 times in longest; pectoral rays 

usually 14 ......... .. .. ..... _ .... . __ _ _ ____ ... . L. (Gobioclinus) haitiensis (p. 429) 
CC. Length of shortest pelvic ray contained less than 2 times in longest ; pectoral rays 

usually 13 ---------------------------------------- ------------------------------ --------------------------------------D 
D. Peritoneum uniforml y dusky gray to black; dorsal spines usually 20 ; anal rays 

usually 20 ; lateral line scales 45 to 48; first dorsal spine longer than fifth --------
------ - ..... .. ______ _____ __ l . ( Gobioclinus) bucciferus ( p. 430) 

DD. Peritoneum white with scattered large chromatophores; dorsal spines usually 19; 
anal rays usuall y 19 ; lateral line scales 48 to 53; first dorsal spine shorter than 
fifth -------------------------------------------------------------------------- E (specimens over 40 mm.) 
-------------------------------------------------------------------------------- G (specimens 28 to 40 mm.) 

E. Symphysial pores always 2 .. .. _ _ __________ L. ( Gobioclinus ) kalisherae ( p. 434) . 

EE. Symphysial pores more than 2 ------------ ------------------------------------ -------------------------------- F 
F. A well-developed opercular ocellus present in all specimens; largest specimen, of 

100 examined, 88 mm. ___________ ___ .. L. IGobioclinus) guppyi (p. 433) 
FF. An opercular ocellus never present; largest specimen, of 216 examined, 49.2 

mm . ....... .. -- ------- ------------ --________ __ _______ L. (Gobioclinus) gobio (p. 436) 
G. An opercular ocellus not present ----------------------------------------------------------------------------H 
GG. An opercular ocellus present --------------------------------------------------------- ------------------------ I 
H. Penultimate dorsal spine rarely more than 8 percent of standard length; anal and 

pectoral fins never heavily spotted .. .............. l. ( Gobioclinus) gobio ( p. 436) 
HH. Penultimate dorsal spine rarely less than 8 percent of standard length; anal and 

pectoral fin s often heavily spotted _________ __ . l. ( Gobioclinus) kalisherae ( p. 434) 
I. Gill-rakers 12 to 15, rarely less than 13 ____ ______ __ L. ( Gobioclinus ) guppyi ( p. 433) 
II. Gill-rakers 10 to 13, rarely more than 12 __ l. ( Gobioclinus) kalisherae (p. 434) 
J. Scales fewer than 45; all scales on posterior segment of lateral line with anterior 

pore of canal exposed ____ ------------------------------------------------------- ------------ Brockius K 
JJ. Scales more than 55; at least half of scales on posterior segment of lateral line with 

anterior pore of canal covered by scale to the anterior ____________ Labrisomus M 
K. Scales present on cheek anterior to those at dorsal margin of opercle; length of 

shortest pelvic ray contained less than 1 4/ 5 times in longest ---------------------------
----------------------- --------------------------------------------------- (Pacific) l. ( Brockius) striatus 

KK. No scales present on cheek anterior to those at dorsal margin of opercle; length 
of shortest pelvic ray contained 1 4/ 5 to 2% times in longest ________ (Atlantic) L 

L. A well-developed, black ocellus on opercle of all specimens 12 mm. or longer in 
standard length ; body coloration un:formly white with unmarked fins (males) 
or body with about nine distinct, dark bands extending onto fins (females and 
young); gill-rakers 9 to 12 ____________ _ L. IBrockius) nigricinctus (p. 438) 

" Pinto (1957. Bo!. Mus. nae. Rio de J. 163: 1- 15) has described a new species of Labrisomus (L. 
trindadensis) from Trindade Is. off Brazil. 
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LL. No black ocellus on opercle; body coloration uniformly dark with indistinct indi
cations of bands on body; fins dark and or spotted; gill-rake rs 13 or H --------
-- ---- -- ----- ----- ------ _____ ______ _ _ L. (Brockius) albigenys l p. 437) 

M. A distinct black spot or ocellus present on opercle; palatine teeth present _____ ___ __ _ _ 
----- -- ------ _________ ____ (Atlantic l L. l labrisomus l nuchipinnis ( p. 425 l 

MM. No black spot or ocellus present on opercle; palatine teeth present or absent --------

------------------------------------------------ -- ------------------------------------- ---------- ----- -- ------ l Pacific) N 
N. Palatine teeth absent ____ ____ ____ ____ ____ --------------------- -- --------- ________ ______ ------------------------- 0 
NN. Palatine teeth present ___ _____ ------------------------------------ __ ___________________ ------------------------ P 
0. Many scales on cheek and along entire dorsal part of opercle -------------------- --------------

------------------------------------------------------------ -- ------------ ---- L. \Lab ri som us l so co rroe n si s4 

-------------------------------------------------------- _______ _____ __ __________ __ ___ _____ l. ( lab ri so mus) xa nti 
P. First dorsal spine longer than opercle depth·' ; most conspicuous color marking a 

dark humeral spot -------- --- -- ----------------------- -------- ------ -- L. ( labrisomus) wigginsi'' 

PP. First dorsal spine shorter than opercle depth; no humeral spot present ____________ Q 
Q. Fewer than 63 scales in lateral Ene ; caudal peduncle depth more than 9.1 percent 

of standard length ____ ____ ----------------------------------------------- L. l labrisomus) jenkinsi 
QQ. More than 63 scales in lateral line; caudal peduncle depth less than 9.1 percent 

of standard length (except in L. philippi i l ____ _ ----------------- ----------- ----------------- ----- R 
R. Pectoral rays usually 15 or 16; dorsal spines usually 19 or 20: lateral line scales 

70 to 74 (rarely 68 or 69) ; branch or preopercle canal extends less than one
half distance across opercle __ -------- -- -------------------------- L. \Labrisomus) philippii 

RR. Pectoral rays usually 14; dorsal spines usually 17 or 18; lateral line scales 65 to 
69; branch of preopercle canal extends at least one-half distance across opercle 
------------------------- ----------- ------------ -------- ---------------------- L. l Labrisom us ) multi porosus 

LABRISOMUS (LABRISOMUSI NlXHIPINN/S \Quoy and Gaimard) 
(Plate I Fig. 1) 

Clinus nuchipinnis Quoy and Gaimard, 1824: 255; Gunther, 186 lb: 262; Steindachner, 
1867: 47; Gunther, 1868: 389 l in partl ; Kner, 1868: 336; Peters. 1877: 248*; 
Rochebrune, 1882: 116 (misspelled nuctipinnis); Jordan and Gilbert. 1882a: 762; 
Vinciguerra, 1883: 616*; Guimaraes, 1884: 21*; Moquard. 1889: 40 !in part); 
CockerelL 1892"; Vinciguerra, 1893: 322"; Osorio, 1896 : 63 *: Perugia, 1896: 
19*; Osorio, 1898: 198*; Boulenger, 1905: 188*; Metzelaar. 1919: 154; Roule 
and Angel, 1930: 104. 

4 Hubbs ( 1953 l described this species as L. soccorroensis, naming it for Socorro Island in the 
Revilla Gigedo Islands. As such the original spelling must be considered in error and emended to 
the form in the above key. 
00. Cheeks naked and fewer than 30 scales in patch on upper margin of opercle ________ _ _ 

5 fo his 195.) key, Hubbs used the term ··opercle length··. a horizontal measurement. By using his 
original data I have ascertained that he meant ··opercle depth"', a vertical measurement. This change 
is necessary if his key is used. 

6 Hubbs placed this species in the subgenus Odontoclinus_ which I consider the same as Gobioclinus. 
Labrisomus wigginsi has the vomerine and palatine teeth of equal size ; 14 or more pectoral rays : the 
villiform teeth behind the large outer row in each jaw of about uniform size: and the penultimate 
dorsal spine not noticeably shorter than the ultimate. All of these are typical of Labrisomus but not 
of Gobioclinus. 
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Blennius herminier Le Sueur, 1825: 361. 
Clinus pectinifer Valenciennes (in Cuvier and Valenciennes), 1836: 374; Guerin-Mene

ville, 1829-1844 (date uncertain): Plate 38, Figure 2; Schomburgk, 1848: 16*; 
Castelnau, 1855: 26; Dumeril, 1858: 263"; Miiller, 1864: 631; Poey, 1866: 333. 

Clinus capillatus Valenciennes (in Cuvier and Valenciennes), 1836: 377; Schomburgk, 
1848: 16*; Poey, 1866: 333. 

Clinus herminier, Valenciennes (in Cuvier and Valenciennes), 1836: 379; Giinther, 
186lb: 264 (spelled herminieri). 

Clinus canariensis Valenciennes, 1839: 60. 
Labrisomus pectinif er, Swainson, 1839: 277; Cope, 1871 : 472. 
Labrisomus capillatus, Swainson, 1839: 277. 
Lepisoma cirrhosum De Kay, 1842: 41. 
Clinus fasciatus Castelnau, 1855: 26. 
Labrosomus pectinifer, Gill, 1860a: 21; Gill, 1860b: 105; Poey, 1861: 381. 
Labrosomus fasciatus, Gill, 1860b: 106. 
Labrosomus capillatus, Gill, 1860b: 107; Poey, 1861: 381. 
Labrosomus herminieri, Gill, 1860b: 108. 
Labrosomus nuchipinnis, Poey, 1868: 398; Goode, 1876: 28; Goode, 1877a: 3 (mis

spelled Labrosomuc) ; Goode, 1877b: 291 ; Goode and Bean, 1883: 236; Jordan, 
1887b: 908. 

Clinus pedatipennis Rochebrune, 1880: 165; Rochebrune, 1882: 116. 
Labrisomus microlepidotus Poey, 1880: 246; Jordan, 1887 a: 599; Jordan and Ever

mann, 1896: 468; Jordan and Evermann, 1898: 2363; Jordan, Evermann, and 
Clark, 1930: 459. 

Labrisomus nuchipinnis, Poey, 1880: 246; Smith, 1885: 553; Jordan, 1887a: 599; 
Lee, 1889: 669; Jordan and Evermann, 1896: 468; Jordan and Rutter, 1897: 133; 
Jordan and Gunn, 1898: 346*; Jordan and Evermann, 1898: 2362; Fowler, 1899: 
119; Evermann and Marsh, 1900b: 311; Gilbert, 1900: 179 (misspelled nuchipin· 
nus); Evermann and Kendall, 1900: 93; Barbour, 1905: 130; Bean, 1905: 319; 
Bean 1906b: 84; Mclndoo, 1906: 488*; Rosen, 1911: 66 (in part); Starks, 1913: 
74; Nichols and Murphy, 1914: 266*; Fowler, 1915: 49; Fowler, 1916: 251; 
Fowler, 1920: 145 (misspelled nuchipinuis); Nichols, 192la: 24; Metzelaar, 1922: 
135; Breder, 1925: 157; Breder, 1927: 86*; Meek and Hildebrand, 1928: 936; 
Fowler, 1928: 467; Beebe and Tee Van, 1928: 231; Breder, 1929: 270; Fowler, 
1930: 275; Jordan, Evermann, and Clark, 1930: 459; Nichols, 1930: 377; Fowler, 
1931: 403¥'; Longley, 1932: 300; Beebe and Tee Van, 1933: 226; Beebe and 
Hollister, 1935 : 220*; Fowler, 1936: 1037 (in part); Butsch, 1939; 30*: Fowler, 
1940: 794; Schmitt and Schultz, 1940: 9; Longley and Hildebrand, 1941: 249; 
Herre, 1942: 16; Fowler, 1942a: 178; Fowler, 1942b: 77*; Fowler, 1942c: 12; 
Fowler, 1944: 141 & 472; Fowler, 1945: 327*; Irvine, 1947: 193; Manter, 1947: 
300*; Baughman, 1947: 280; Schultz, 1949: 178; Baughman, 1950: 253; Steinitz, 
1950: 342; Fowler, 1951: 31; Fowler, 1952: 105; Fowler, 1953: 70; Hubbs, 1953: 
115 & 120; Springer and Bullis, 1956: 97; Erdman, 1957: 321. 

Labrisomus herminier, Jordan, 1887 a: 599; Jordan and Evermann, 1896: 468; Jordan 
and Evermann, 1898: 2361; Jordan, Evermann, and Clark, 1930: 459. 

Lepisoma nuchipinnis, Jordan and Thompson, 1905: 254 (misspelled nuchipinne); 
Ribeiro, 1915: 9. 
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labrisomus lentiginosus Bean, 1906a: 30; Bean, 1906b: 83; Fowler, 1930: 275; 
Jordan, Evermann, and Clark, 1930: 459; Beebe and Tee Van, 1933: 277. 

labrisomus canariensis, Starks, 1913: 74; Hubbs, 1953: 115 & 120. 
Clinus (labrisomus) nuchipirmis,Arambourg, 1921: 1244; Cadanet, 1950: 271. 
labrisomus fasciatus, Fowler, 1942a: 178. 
labrisomus bahamensis Fowler, 1947: 8. 

Description. Fin rays: dorsal XVII, 12 or 13; XVIII, 10 to 13; XIX, 11 or 12; or 
XX, 12 (XVIII, 12 in over 90 percent of specimens) ; anal II, 17 to 19 (18 or 19 ) ; 
pectorals 13 to 15 (14) . Lateral line 64 to 69 (65 to 67). Gill-rakers 10 to 13 (11or12 ) . 

Head usually 28 to 31 percent of standard length in specimens over 35 mm. Bony 
orbital diameter less than snout length in specimens over 40 mm. First dorsal spine 
usually less than 9 percent of standard length; rarely longer (usually shorter ) than 
any other dorsal spine in specimens over 70 mm.; never longer than sixth through last 
dorsal spines. Length of shortest pelvic ray slightly more than 1 to 11h times in longest. 
lnterspace between nuchal cirri bases contained 415 to 22/.'3 times in a single base. Maxil
lary 12. 7 to 17.4 percent of standard length. Frequently reaching lengths over 100 mm.; 
largest specimen examined: 176 mm. 

Teeth present on palatines. 
Scales on upper margin of opercle, prepectoral area, and venter, varying with 

geographic distribution and size of specimen. In specimens from Natal, Brazil , scales 
are present on these portions of the body at less than 35 mm., and are obvious at all 
sizes. In specimens from Panama, scales are developed in these regions sometime between 
29 and 42 mm., and are still apparent in specimens of at least 100 mm. In specimens 
from Marineland, Florida, scales in these body areas do not develop until sometime 
between 39 and 56 mm., and in large specimens the opercular patch of scales has usu
ally disappeared. Specimens from Vero Beach, Florida, may or may not have scales in 
these rt;gions at 38 mm. The disappearance of the opercular patch of scales is also true 
of large specimens from Bermuda. The largest specimens are known from Florida and 
Texas. 

Adult type color pattern is not recognizable until a length of about 20 mm. is attained. 
Specimens smaller than 18 mm. may be pelagic (planktonic) and are uniformly light 
with very few melanophores. Specimens of 19 mm. , or less, taken in a plankton net 
off Bimini, Bahamas, are slender and light, as was a 19.3 mm. specimen from off the 
coast of Colombia. Of two specimens of this same size from Puerto Rico taken in a 
rocky area, both are greater in depth than those mentioned above; one had acquired 
adult type coloration, and the other showed indications of color pattern. 

An opercle blotch or ocellus is always present in specimens over 25 mm., and most 
specimens have a blotch on the anterior two or three dorsal spines ; this latter blotch 
decreases in distinctness with size above 120 mm. Females have a more spotted or 
reticulate pattern than males, and bars on the body are better exhibited. In any large 
series of specimens there is considerable variability, and color patterns of the opposite 
sex may occur in particular specimens. In life, Texas specimens may vary from a dark 
violet brown to a uniformly light cream with dusky stripes. The following description 
is based on preserved specimens from Natal, Brazil. 

Body with five or six irregular bands, only three or four of which are readily distin· 
guishable. Bars usually mottled (females ) or solid (males ) , extending well onto the 
dorsal and anal (young) or only faintly so (adults ) . Area between bars lighter, spotted, 
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or with a reticulate pattern (females), or uniform (males). Fins, especially the caudal, 
heavily spotted (females) or usually uniform (males). Opercle with a distinct black 
ocellus or a cliff use splotch. Anterior dorsal spines with a similar mark. Usually two or 
more dark lines radiating posteriorly from each eye, with light bars between them. 

Of ten African specimens seen, the color pattern in all had deteriorated, but appeared 
to agree with the above description. 

Discussion. Although specimens from the African coast only as far south as the Gold 
Coast were examined, literature reference (Osorio, 1898) places the southern limit 
for this species in the eastern Atlantic at Annobon Island off the coast of French Equa
torial Africa. 

Significant variation among the populations was found only in counts of the anal 
rays (Table 1). I am unable to explain these differences, but it is interesting to note 

TABLE 1 
Geographic Distribution of Total Anal Elements in Labrisomus nuchipinnis 

Number of Anal Elemenls 19 20 21 Number of Anal Elemenls 19 20 21 

Florida Barbados 30 13 
St. Augustine & Marineland 3 43 Grenada 5 4 
Daytona Beach 1 Tobago 12 4 
New Smyrna 1 2 Trinidad 2 
Brevard County 2 Venezuela 3 1 
Vero Beach 2 30 2 Colombia 1 1 
Ft. Pierce 1 Panama 2 91 39 
West Palm Beach 3 Albuquerque Cay 1 
Ft. Lauderdale 1 Old Providence Island 1 
Tavernier (Keys) 1 Swan Island 
Spanish Harbor (Keys) 1 Mexico 
Tortugas (Keys) 2 6 Campeche Banks 4 6 

Vera Cruz 2 4 
Bahama Islands Texas 

New Providence (and emirons) 13 5 Port Isabel 13 1 
Bimini 2 2 Port Aransas 13 
Andros 2 
Abaco 1 1 Brazil 
Turks 3 Isla Fernando Noronha 1 1 
Cay Sal Bank 5 1 Natal 2 35 65 

Porto Seguro 2 
Cuba 34 21 Rio de Janeiro 14 
Jamaica 1 2 
Haiti 4 4 Bermuda Islands 42 113 
Dominica 1 3 
Puerto Rico 16 11 Eastern Atlantic 
Virgin Islands 13 3 Madeira Islands 3 
St. Martins 4 3 Canary Islands 2 
St. Lucia 4 Cape Verde Islands I 
St. Vincent 3 Gold Coast 4 

the grouping of the regions on the basis of anal ray counts. Florida, Texas, and the 
eastern Atlantic fall into one group; the Bahamas, Antilles, and Panama in a second 
group; and Natal, Brazil, and the Bermudas into a third . 

Labrisomus bahamensis Fowler is included in the synonymy of this species for the 
first time. Fowler's species is based on a very young specimen which has the typical dor
sal, anal, pectoral, and lateral line counts of L. nuchipinnis. 

Relationship. This species is most closely related to L. multiporosus (Pacific) from 
which it differs in the possession of an opercular ocellus and a larger number of gill· 
rakers on the first arch. 
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Material. Eight hundred and eighty-eight specimens were examined . One hundred 

and three from Florida: ANSP 30972, 33007-08, 55908, CNHM 50n7, Slf 8188. TNHC 

3877-84, UM 881, llMMZ 136494, 154825, 158658, l 'SNM 62653, 62628, 88128- 29. 

91417, 116814, R. W. Harrington (personal collection) H56-24, H55-9C; 63 from tht> 

Bahamas: AMNH 7227, 7346, ANSP 74648- 53, 74732-33, 72181, 71 n4 (holotypt> of L. 

bahamensis) , BMNH 1936.6.5.24, UM 57, 58, 537, 882, 1296, University of Miami 

Marine Lab (no number), USNM 38379; 58 from Cuba: MCZ 12491- 98, 12566, 12607, 

MCZ ! no number), UM 56, llSNM 478:1, Bm9. 24780--81, 24948, 24950, :13099, ;1:H04, 

:13109, :B ll8, :Bl27, 3:1129, ;1742;1, :17426, :n574, 1:13013, 154868, 37572 (holotype of 

/,. microlepidotus); 3 from Jamaica: ANSP 18637, BMNH 97.7.1.3, Sl l 4967; 8 from 

Haiti: MCZ 12609- 10, lfSNM 133748; 4 from Dominican Hepublic: ANSP 165B, 

MCZ 34695; 29 from Puerto Rico: AMNH 2074, ANSP 12577, 236ll, 28852, SU 8247, 

UMMZ 160623, 17ll60, 17ll64, 171208, 171213, 171215, 171220, 171242, 17ll49, 

USNM 50197, 63046, nS:14, ll7438, 126187; 17 from the Virgin Islands: ANSP 

74661-62, 10589, BMNH 63.8.7.168- 9, USNM 120488, UZMK 12, 45- 51, 65, 2; 7 

from St. Martins: ANSP 10591- 7; 4 from St. Lucia: Sl ' 4257, USNM 42190; :1 from 

St. Vincent: BMNH (no number), MCZ 26101; 49 from Barbados: ANSP 74464, 74466, 

74654-57, SU 32034, l 'SNM 5924; 9 from Grenada: ANSP 52494-99, 52500-02; 16 

from Tobago: BMNH 1920.12.174-83, UZMK P76933; 2 from Trinidad: ANSP 74688, 

BMNH 1902.1.25.10; 4 from Venezuela: USNM 78251-2, 123173-74; 3 from Colombia: 

USNM 49077, 134905, 163276; 136 from Panama: CNHM 18520-46, 18548-62, SU 

17628, 17870, 18605, l 'CLA W53- 268, USNM 81908-16, 1487ll-12; 1 from Albu

querque Cay: ANSP 74685; 2 from Old Providence Island: ANSP 74684, USNM 

107114; 1 from Swan Island: BMNH 1908.7.6.25; 17 from Mexico: CNHM 46654. 

IMSC (no numbers), t:SNM 37793; 23 from Texas: TNHC 3885, 4313, 4364, UMMZ 

166112; 2 from Isla Fernando Noronha: BMNH 88.1.19.91; 151 from Brazil: AMNH 

3809, BMNH 1923.7.30.3.3-4, CNHM 59060, MCZ 4638, 12490, and one skeleton MCZ 

(no number), SU 22150, l'SNM 83242, UZMK 4, 6; 159 from Bermuda: AMNH 9ml, 

ANSP 39842-43, 74658-60, BMNH 1872.8.28.54-56, 72.8.28.56, 1880.9.14.23, CNHM 

48206, 48271, 48176, MCZ 12489, 32850, 32850A, 340ll, :16434, USNM 21240, 21380, 

23798, 154753, 164915; 3 from the Madeira Islands: BMNH 99.1.16.17- 19; 2 from the 

Canary Islands: SU 4290; 1 from the Cape Verde Islands: BMNH 64.6.6.52; 4 from 

the Gold Coast: BMNH 1930.8.26.75, 1932.2.27.21-2, 1939.7.12.34. 

LABRISOMl"S 1GOBIOCLINlTS) HAITIE!\SIS Bet>bt> and Tet> Van 

(Plate I Fig. 4) 

labrisomus haitiensis Beebe and Tee Van, 1928: 2:~2; Longley and Hildebrand. 1941: 

253; Manter, 1947: 300*; Fowler, 1952: 105. 

Descript,wn. Fin rays: dorsal XX, 10 to 12; XXI or XXII, 10 or ll (XX or XXL 10 

or ll) ; anal II, 18 to 22 ( 20 or 21); pt>ctorals 13 lo ] 5 (14). Lalt>ral line 4;~ to 46 

(many scales lack tubt>s t. Gill-rakers 10 to B. 
Head 29.5 to 31.7 pt>rcent of standard length in specimens over 20 mm. Hony orbital 

diameter considerably greater than snout length in all specimens (orbital diameter al

ways more than 10.5 percent of standard length; snout length always less than 8.6 

percent of standard length). First dorsal spine always t>xceeding 10 percent of standard 

length; longer than third. fourth, or penultimate dorsal spines. Length of shortest pelvic 
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ray contained 21/z to 31/z times in longest. lnterspace between nuchal cirri bases con
tained 14 to 1/z times in a single base. Maxillary 12.8 to 15.9 percent of standard length 
(usually more than 13.5 percent). Largest specimen 58.2 mm. 

No differences in color pattern were noted between males and females. All fins of 
adults are specked or barred. The most distinct barring occurs on the anal fin. There 
are five or six irregular bands on the body which extend onto the dorsal in diminished 
intensity (well defined in young up to 30 mm.). The ground color of the body between 
the bands is light with scattered darker markings. The venter is irregularly dusky, as is 
the underside of the head. The pectoral fin has a dark crescent mark at the bases of the 
rays. The color of the head is similar to that of the body. The opercle may or may not 
have a diffuse blotch on its dorsal portion. There are two dark bars, with a lighter area be
tween, extending posterior to the eye. 

Discussion. There is slight variation in total dorsal and anal elements in specimens 
from different localities. Of eight specimens from Tortugas, Florida, six had thirty-one 
dorsal elements and one each had thirty and thirty-two. Of nineteen specimens from the 
northern Bahamas, fifteen had thirty-two dorsal elements, three had thirty-one, and one 
thirty. Of the specimens from Tortugas, six had twenty-two anal elements and one each 
had twenty and twenty-one. Of the Bahamas specimens, sixteen had twenty-three anal 
elements and one each had twenty-one, twenty-two, and twenty-four. Of two specimens 
from the northwest coast of Florida, one each had thirty-one and thirty-two dorsal ele
ments and both had twenty-three anal elements. 

Relationship. This species differs from all other Gobioclinus in having typically four
teen pectoral rays and the shortest pelvic ray contained in the longest more than two 
times. 

Materia 1• Thirty-one specimens were examined. The holotype, NYZS 7170, from Port
au-Prince Bay, Haiti; 19 from the northern Bahamas: ANSP 7451L 74662, 74664-6, 
74709-11, 74715- 6; 8 from Tortugas, Florida: USNM 88121, 116803, and oneUSNM 
no number; 1 from a reef thirty miles south of Miami, Florida: USNM 167668; and 2 
from off t1:e northwest coa~t of Florida: USNM 73062 and 129877. 

In addition to the above, eight specimens from the Bahamas, USNM 38515, 17 to 
18.5 mm., are tentatively assigned to this species. 

LABRISOMUS (GOBIOCLINUS) BUCCIFERUS (Poey) 

(Plate I Fig. 5) 

Labrosomus bucciferus Poey, 1868: 399. 
Labrisomus buccif erus, Jordan, 1887 a: 599; Jordan and Evermann, 1896: 468; Jordan 

and Evermann, 1898: 2363; Nichols, 192la: 24 *; Metzelaar, 1922: 135; Jordan, 

PLATE I 

Arranged Top to Bottom 
FIG. i. Labrisomus nuchipinnis, UM 882, an adult male, 76.3 mm. in standard length, from Nichols

town, Andros Island, Bahamas. 
FIG. 2. Labrisomus guppyi, CNHM 59874, an adult male, 67 mm. in standard length, from Cam· 

peche Banks, Mexico. 
FIG. 3. Labrisomus guppyi, CNHM 61894, an adult female, 77 mm. in standard length, from Cam· 

peche Banks, Mexico. 
FIG. 4. Labrisomus haitiensis, ANSP 74715, an adult male, 46.5 mm. in standard length, from be· 

tween Periwinkle Rocks and Rose Island, Bahamas. 
FIG. 5. Labrisomus bucciferus, ANSP 74562, an adult female, 45.3 mm. in standard length, from 

Rose 1' l.~nd , Bahamas. 
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Evermann, and Clark, 1930: 459; Longley, 1932: 300 (in part); Longley, 1933: 
294. (in part); Longley and Hildebrand, 1941: 254; Fowler, 1944: 472; Fowler, 
1950: 85 and 92; Fowler, 1953: 69; Manter, 1954: 338* ; Hubbs and Springer, 
1954; 348; Springer and Bullis, 1956: 97*. 

Labrisomus nuchipinnis, Rosen, 1911: 66 (part not of Quoy and Gaimard); Fowler, 
1936: 1037 (part not of Quoy and Gaimard). 

Clinus bucciferus, Metzelaar, 1919: 154. 
Labrisomus heilneri Nichols, 192lb: 2. 
Ctenichthys interrupta Rivero, 1936: 69; Hubbs and Springer, 1954: 349. 
Labrisomus herminier, Schmitt and Schultz, 1940: 9 (not of Le Sueur) . 
Ericteis kalisherae, Herre, 1942 : 15 (not of Jordan). 
Labrisomus gobio, Fowler, 1947: 8 (not of Valenciennes). 

Description. Fin rays: dorsal XIX, 11 or 12 ; XX, 10 to 12; or XXI, 10 (XX, 11 in 
80 percent of specimens); anal II, 19 to 21 (20 ) ; pectorals 12 to 14 (13). Lateral line 
45 to 48. Gill-rakers 11 to 14. 

Head 30 to 35 percent of standard length (usually 31 to 32 percent) in specimens over 
30 mm. Bony orbital diameter always greater than snout length. First dorsal spine always 
exceeding 10.5 percent of standard length; always longer than third, fourth, fifth, pe
nultimate, and ultimate spines. Length of shortest pelvic ray contained Ilh to l 4f> times 
in longest. Interspace between bases of nuchal cirri contained 1h to 1 time in a single 
base. Maxillary 14.4 to 19.0 percent of standard length. Largest specimen 70 mm. 

Sexual dimorphism of color pattern is restricted primarily to the fins. In the female all 
the fins are profusely spotted. In males, the pectorals, caudal, soft dorsal, and posterior 
anal are clear. The pelvics, spinous dorsal, and anterior anal fins of males are shaded 
with du~ky of varying darkness. 

All specimens have the five bands of the body extending onto the bases of the dorsal 
elements, and membranes of the first three dorsal spines are more heavily marked than 
any of the others. The body bands are lighter below the midline. The interspaces between 
the bands are lighter and wider than the bands. The ventral areas of the head and body 
are not conspicuously marked. The head is variably dusky. There are two dark lines or 
bars behind the eye, between which is a lighter bar. 

Young of 18 to 19 mm. may be unmarked, except for a few large chromatophores atop 
the head and at the bases of the soft elements of the dorsal and anal. Other young of 17 
mm. may already show banding of the body, and a slightly greater body depth. It is 
possible that the young undergo a metamorphosis, becoming shorter and stubbier when 
they change from a planktonic to a sedentary life. A similar type of change is indicated 
in L. nuchipinnis (q.v.). 

Relationship. Labrisomus buccif erus is most closely related to L. gobio, l. guppyi, and 
L. kalisherae. Its uniformly dark peritoneum and low scale count serve to separate it 
from all Gobioclinus. Young of this species are often confused with L. gobio, but the 
anal fin of the latter species, when young, is only lightly marked, and the lines behind 
the eye are rarely noticeable. 

Material. Two hundred twenty-nine specimens were examined. One hundred thirteen 
from the Bahamas : AMNH 7769 ( holotype of L. heilneri), ANSP 72239--40, 72228- 37, 
74467, 74469, 74471, 74475, 74508, 74652, BMNH 1939.4.19.38, UM 847, 883; 80 from 
Cuba: MCZ 34151 (holotype of Ctenichthys interrupta), UM 48, CSNM 82527-30, 
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107382, 107413- 14 ; 7 from Puerto Rico: UMMZ 171188, 171200, 171205, 171212, 
171229, 171237; 6 from the Virgin Islands: USNM 114754, 117441, UZMK P76256, 
76249-50, 42; 14 from Barbados: ANSP 74463, 74465, SU 37268, l'SNM 86751; 1 from 
Old Providence Island: USNM 107113; 4 from St. Andrews Island: ANSP 72686; 1 
from British Honduras: CNHM 39826; 1 from the Cayman Islands: BMNH 1939.5.12. 
176-178; 1 from Swan Island: MCZ 30771; 1 from Bermuda: CNHM 48172. 

LABRISOMUS (GOBIOCLJNUS) GUPPY/ (Norman) 

Wlate I, Figs 2 and 3) 

labrisomus nuchipinnis, Rosen, 1911: 66 (part not of Quoy and Gaimard); Fowler, 
1950: 85 (not of Quoy and Giamard); Springer, 1955b: 70 (not of Quoy and 
Gaimard). 

Clinus herminier, Metzelaar, 1919: 153 (not of Le Sueur). 
Clinus guppyi Norman, 1922: 533. 
labrisomus heilneri, Parr, 1930: 126 (not of Nichols). 
Mal,acoctenus bucciferus, Fowler, 1930: 215 (not of Poey). 
Malacoctenus bondi Fowler, 1930: 275. 
Labrisomus guppyi, Longley and Hildebrand (in part), 1941: 254. 
Starksiasanctiandrewsi Fowler, 1950: 91. 

Description. Fin rays: dorsal XVIII, 11 or 12; XIX, 10 to 12 (XIX, 11 in 84 per
cent of specimens); anal II, 18 to 20 (19); pectorals 12 to 14 (13) . Lateral line 48 to 
53 ( 49 to 51). Gill-rakers 12 to 15 ( 13 or 14). 

Head 31.0 to 35.7 percent of standard length in specimens over 28 mm. Bony orbital 
diameter rarely less than snout length. First dorsal spine rarely exceeding 10 percent 
of standard length; usually exceeding only third and penultimate spines. Length of 
shortest pelvic ray contained l J4 to 12/.'3 times in longest. lnterspace between nuchal 
cirri bases contained 1 to 2 times in a single base. Maxillary 15.2 to 17.5 percent of 
standard length. Largest specimen 88 mm. 

Color pattern varies with sex. Females have all the fins heavily spotted and exhibit 
five or six distinct bands on the body. The bands extend onto the bases of the dorsal 
elements. The areas between the bands are mottled, as are the head and ventral regions. 
There is a dark ocellus present on the opercle and usually a clear bar extending pos
teriorly from the eye. 

In contrast to the females, the males usually have the dorsal, anal, and caudal mostly 
clear or only faintly marked. The pelvics and pectorals are lightly spotted. The bands 
on the body are usually less conspicious, except in young specimens, and the body is 
more uniform in color than in females. The head may be mottled. There is a dark 
ocellus on the opercle, and indications of a light bar extending posteriorly from the eye 
can usually be discerned. 

Specimens at 18 mm. show the well-developed opercular ocellus and the body bands. 
Discussion. The type material of Starksia sanctiandrewsi Fowler, here included in 

synonymy for the first time, consists of small specimens of this species. Fowler's 
aberrant counts are taken from damaged fins. 

Relationship. This species is most closely related to L. gobio and L. kalisherae. It 
can be differentiated from these by those characters given in the key (also see Relation
ship under L. kalisherae) . In large specimens the large teeth behind the villiform teeth 
in the upper jaw may approach the large size of those teeth in L. dendriticus. 
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Material. One hundred specimens were examined. Forty-seven from the Bahamas: 
AMNH 18288, ANSP 74677- 79 (including one stained). UM 1297: 14 from Cuba: 
L'SNM 114756-58, 82532, 82533: 5 from the Virgin Islands: ANSP 74680, USNM 
117426, UZMK 43, P76251-2; holotype of M. bondi from Grenada: ANSP 52504; 1 
from Barbados: ANSP 74681; 4 paratypes of S. sanctiandrewsi from St. Andrews 
Island: ANSP 71782- 5; 3 from Old Providence Island: ANSP 72685, USNM 117455; 
1 from Swan Island: BMNH 1908.7.6.25; 1 from Cayman Islands: BMNH 1939.5.12. 
177 ; and 23 from Campeche Banks, Mexico: CNHM 46655, 59874, 61894. 

LABRISOMUS (GOBIOCLINUS) KALISHERAE (Jordan) 

(Plate II, Fig. 1) 

Ericteis kalisherae Jordan, 1904: 543; Jordan and Thompson, 1905: 254; Jordan, 
Evermann, and Clark, 1930:460. 

Clinus bucciferus, Metzelaar, 1919: 154 (part not of Poey) . 
labrisomus bucciferus, Longley, 1932: 300 (part not of Poey). 
Labrisomus kalisherae, Longley and Hildebrand, 1941: 252; Springer, 1955b: 70. 
labrisomus guppyi, Longley and Hildebrand, 1941: 256 (part not of Norman). 

Description. Fin rays: dorsal XVIII, 11 or 12; XIX, 10 to 12; or XX, 10 or 11 
(XIX, 11 in 85 percent of specimens); anal II, 18 to 20 (19); pectorals 13 or 14 (13). 
Lateral line 48 to 53. Gill-rakers 10 to 13 ( 11). 

Head 31.5 to 35.8 percent of standard length in specimens over 33 mm. Bony orbital 
diameter always greater than snout length (orbital diameter rarely less than 10 per
cent of standard length; snout length rarely more than 10 percent, usually 7 to 9 
percent). First dorsal spine usually more than 10 percent of standard length; al
ways longer than third, fourth , or penultimate spines. Length of shortest pelvic ray 
contained 11;2 to 1 % times in longest. lnterspace between nuchal cirri bases con
tained 1 to 2 times in a single base. Maxillary 15.1 to 18.9 percent of standard length. 
Largest specimen 68.8 mm. 

No differences in color pattern between males and females were noted in this species. 
All of the fins are densely spotted, but the spotting is not as pronounced as that in 
females of L. guppyi. The bands on the body are distinct and extend faintly onto the 
dorsal. The areas between the bands are lighter and broader than the bands. The head 
may be light or with chromatophores. There are indications of a light bar extending 
posteriorly from the eye. The opercle is dusky to clear, but the young have a distinct 
blotch in this area, which makes them resemble closely the young of L. guppyi. The 
ventral areas are uniformly dusky or light. 

PLATE II 

Arranged Top to Bottom 
Fu;. 1. Labrisomus kalisherae, CNHM 59877, an adult male, 66.3 mm. in standard length, from 

Campeche Banks, Mexico. 
Fie. 2. Labrisomus gobio, ANSP 74712, an adult female, 4-0.5 mm. in standard length, from Hog 

Island, Bahamas. 
Fie. 3. Labrisomus albigenys, CNHM 59875, an adult female, 51 mm. in standard length, from 

Campeche Banks, Mexico. 
Fie. 4. Labrisomus nigricinctus, ANSP 74708, an adult male, 51 mm. in standard length, from New 

Providence Island, Bahamas. 
Fie. 5. Labrisomus nigricinctus, ANSP 74708, an adult female, 53 mm. in standard length, from 

New Providence Island, Bahamas. 
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Discussion. There has been considerable confusion among workers as to the loca
tion of the holotype of this species. Jordan (1904) originally gave the holotype a 
Stanford catalogue number. Later he presented the holotype to the U.S. National 
Museum, where the specimen still bears the Stanford number on a metal tag in addition 
to the National Museum number. Longley and Hildebrand (1941) give data on the 
"type" of E. kalisherae in the British Museum. As this specimen was a gift from its 
collector, Thompson (British Museum, personal communication), it must be con
sidered the same as that specimen mentioned by Jordan in his original description as 
being retained by Thompson. Although labeled a holotype in the British Museum, this 
specimen can be considered only paratypic. 

Relationship. This species is most closely related to L. guppyi and L. gobio, and can 
be distinguished from them by those characters given in the key. Some confusion arises 
as to the identification of specimens of less than 40 mm. of L. guppyi and L. kalisherae. 
Specimens of guppyi may have one or two symphysial pores at this size, but always 
have more at larger sizes. Labrisomus kalisherae never has more than two symphysial 
pores, but it may have the opercle with a dark splotch in small specimens. In those 
specimens which overlap in gill-raker count, kalisherae can usually be distinguished 
from guppyi as the opercle blotch is less dark and sharply defined. 

Material. Sixty-eight specimens were examined. One from Biscayne Bay, Florida: 
CNHM 50247; 37 from Tortugas, Florida and vicinity: ANSP 74682, USNM 79275 
(holotype of E. kalisherae), 116813, and one USNM with no number; 1 from Tobago: 
BMl\H 1931.12.5.365; 2 from Isla Fernando Noronha (Brazil); BMNH 1888.1.19. 
100-101; 1 from British Honduras: USNM 49151; 21 from Compeche Banks, Mexico: 
CNHM 59877, 61892; 5 from Caho Rojo, Vera Cruz, Mexico: IMSC no numbers. 

LABRISOMUS (GOBIOCLINUS) COBIO (Valenciennes) 

(Plate II, Fig. 2) 

Clinus gobio Valenciennes (in Cuvier and Valenciennes), 1836: 395 (in part); 
Storer, 1846: 372 (in part) ; Gunther, 186lb: 276 (in part). 

Labrisomus gobio. Swainson, 1839 (in part) ; Longley and Hildebrand, 1941: 257; 
Hubbs and Springer, 1954: 348. 

Gobioclinus gobio, Gill, 1860b: 277 (in part) ; Jordan 1887 a: 599 (in part) ; Jordan 
and Evermann, 1896: 468 (in part); Jordan and Evermann, 1898: 2365 (in 
part); Jordan. Evermann, and Clark, 1930: 455 (in part); Hubbs, 1952: 102 
(in part) ; Hubbs and Springer, 1954: 346. 

Labrisomus heilneri Nichols, l 92lb: 2 (in part: para type). 

Description. Fin rays: dorsal XVIII, 12; XIX, 10 to 12; or XX, 10 or 11 (XIX, 
11 in 77 percent of specimens) ; anal II, 18 to 20 (19) ; pectorals 12 or 13 ( 13). 
Lateral line 48 to 53 ( 49 to 51). Gill-rakers 11 to 14 ( 13 or 14). 

Head 29 to 31 percent of standard length in specimens over 25 mm. Bony orbital 
diameter always more than 10 percent of standard length (usually more than 11 per
cent) ; always considerably greater than snout length, which is rarely more than 8.7 
percent and always less than 10 percent of standard length. First dorsal spine about 
10 percent of standard length; always exceeding penultimate spine, and always shorter 
than fourth and fifth spines. Length of shortest pelvic ray contained 1% to 1 % 
times in longest. Inters pace between nuchal cirri bases contained 1h to 1 % times in 
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a single base. Maxillary 12.4 to 16.l percent of standard length l usually more than 
14 percent I. Largest specimen 49.2 mm. 

This species is the least strongly marked of all labn:somus. Except for a light speck· 
ing of the dorsal, anal, and caudal fins of females, there is no difference in color pat· 
tern between the sexes. All the fins of the male are clear, as are the pelvics and pectorals 
of the female. There are five bands on the body which may extend just to the bases of 
the dorsal elements. They are about the same width as the areas between them. The 
band~. are darkt>r than the intnspaces, which have a light color covered by dusky 
markings. The ventral areas of the head and body are light and unmarked. The head 
is usually unmarked, hut has some diffusely marked areas on the cheek. 

Relationship. This species is most closely related to L. guppyi and L. kalisherae 
and can be distinguished from them by those characters given in the kt>y. 

Material. Seventy-six specimens were examined. Sixty-four from the Bahamas: 
AMNH 7769 (paralype of/,. heilneri), ANSP 722:)8, 74455, 74457- 8, 74468, 74474, 
74476. 74660, 74712 (including one stained I, UM 844; lO from Cuba: USNM 8253L 
114753; 1 from the Virgin Islands: ANSP 74473; 1 from Belize, British Honduras: 
USNM 91817. 

LABRISOMUS (GOBIOCUNUS) ALBUQUERQUENSIS (Fowler) nomen dubium 
Malacoctenus albuquerquensis Fowler, 1944: 162 and 243; Fowler, 1953: 69. 

The holotype and paratype (ANSP 69987 and 69988) of this nominal species repre· 
sent post-larval stages of either one or two of the following: L. gobio, L. kalisherae, or 
L. guppyi; all of which have priority over L. albuquerquensis. Present knowledge of 
life histories of these species is not complete enough to enable exact identification. 

LABRISOMUS (BROCK/US) ALBIGENYS Beebe and Tee Van 

(Plate II, Fig. 3) 

Labrisomus albigenys Beebe and Tee Van, 1928: 233; Fowler, 1952: 105. 
Description. Fin rays: dorsal XVIII, 11; anal II, 18; pectorals B. Lateral line 41 to 

44. Gill-rakers 13 or 14. 
Head 33.4 to 34.4 percent of standard length in specimens over 47 mm. Bony 

orbital diameter less than snout length in specimens over 47 mm. First dorsal spine 
less than 8 percent of standard length; usually shorter than any other dorsal spine, 
except penultimate, which it may exceed. Length of shortest pelvic ray contained ap· 
proximately 2 times in longest. Interspace between nuchal cirri bases contained -V:; lo 
1 1/ 10 times in a single base. Maxillary 12.2 to 13.4 percent of standard length. 
Largest specimen 52.4 mm. 

Color pattern is slightly different in males and females. Females have the dorsal. 
anal, and caudal fins with several rows of dark spots. Thne are faint indications of 
about eight stripes on the dorsal portion of the body whieh extend onto the dorsal 
fin. The pelvics are light with dusky bases. The ground color of the body is a uniform 
dusky brown with scattered darker spots. The venter is light brown. There is a distinl'I 
dark stripe at the bases of the pectoral rays followed by a light stripe on thP prqwctoral 
area. The ground color of the head is about as dark as that of the body. The opercle 
has some dark spots with light areas bt'lwt>en them. Tht' underside of the head is 
alternately barred or mottled with dark and light. There are two bands lt>ading pos· 
teroventrally from the eye with a light bar between them. 
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The male examined is more uniform in color. Faint spots are present only on the 
caudal. The anal is dusky. The pectorals, pelvics, and ground color of the body are the 
same as in the females. The head, however, is uniformly dusky below and the postero
ventral bars leading from the orbits are not so obvious. 

Photographs of the holotype, when fresh, indicate that this small specimen was some
what intermediate in coloration between males and females, with a more pigmented spi
nous dorsal than any of the adults. 

Discussion. This species is, at present, the most poorly represented of its genus in 
museum collections. The considerable distance between the two localities from which 
it is known indicates that it is probably widely distributed, and future collecting will 
probably establish this. 

The holotoype is at present in very poor condition and will probably be valueless for 
study in another few years. Two excellent photographs taken of the holotype were 
kindly given to me by Dr. John Tee Van, and these have been deposited in the FS. 
National Museum. 

Relationship. This species is most closely related to L. striatus and L. nigricinctus. It 
differs from the former mainly in not having scales on the cheek, and the latter in the 
nature of its coloration. 

Material. Five specimens were examined. The holotype, l\YZS 7372, from Port-au
Prince Bay, Haiti, and four specimens, C1'HM 59875, from Cayos Arcos, Campeche 
Banks, Mexico. 

LABRISOMUS (BROCK/US) NIGRICINCTUS Rivero 

(Plate II Figs. 4 and 5) 

Labrisomus nigricinctus Rivero, 1936: 68. 
Starksia oculata Fowler, 1947: 9; Fowler, 1950: 92. 

Description. Fin rays: dorsal XVII, 11; XVIII, 10 to 12; or XIX, 11 (XVIII, 11 in 
90 percent of specimens) ; anal II, 17 to 20 ( 18 in 86 percent of specimens) ; pectorals 
13. Lateral line 40 to 44 ( 41or42). Gill-rakers 9 to 12 (10 or 11). 

Head usually 29 to 31 percent of standard length in specimens over 30 mm. Bony 
orbital diameter usually greater than snout length. First dorsal spine always less than 8 
percent of standard length; shorter than any other dorsal spine, except penultimate which 
it occasionally equals. Length of shortest pelvic ray contained 14,1; to 214 times in longest. 
Interspace between nuchal cirri bases contained % to 1 % times in a single base. 
Maxillary 10.2 to 12.l percent of standard length. Largest specimen 53.6 mm. 

Color pattern is dependent upon age and sex. Females and young males have about 
eight or nine broad, dark bands separated by narrow light stripes. The first two bands 
are on the caudal. Bands and stripes on the body extend onto the dorsal and anal, and 
are most distinct on the dorsal. The pectorals are light with a dusky area at the base of 
the rays, followed by a light band and another dusky band on the prepectoral area. The 
pelvics are clear and other portions of the ventral region are light. The fins although 
barred are never spotted. There is a well-developed ocellus on the opercle, and two thin, 
dark lines leading posteroventrally from the eye with a broad, light band between them. 
A similar light band bordered by dusky areas extends anteroventrally from the eye across 
the maxillary. 

Adult males are uniformly light with some dusky markings on the body and fins. The 
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opercular ocellus, bands on the prepectoral region, and those on the head are a;; in the 

female. The opercular ocellus is present in specimens 12.6 mm. in standard length. 

Discussion. The holotype of S. oculata Fowler is a typical specimen of Rivero\; speC'ies. 

Relationship. This species is most closely related to L. striatus and L. albigenys. It 

differs from both of these in having a well-developed opercular ocellus, in the solid bar

ring, but never spotting, of the soft dorsal and caudal, in the nature of its striking st·xual 

dimorphism of color pattern, in having a slig:1tly shorter jaw. and in having fewer gill

rakers. In addition to these charaeters it differs from L. striatus in not having ,;cales on the 

cheeks. 
Material. Sixty-one specimens were examined. One from Sand Key, Florida: ANSP 

74516; 38 from the Bahamas: ANSP 717:-35 (holotype of Starksia oculata), 74472'. 

74708, 72:106- 09, 74512- 15, 74622 (including one stained) , 74623; 8 from Cuba: 

MCZ :14150 (holotype of L. nigricinctus), USNM 130790, 82538- 40; 1 from the Virgin 

Islands: l 'ZMK 44; B from Barbados: ANSP 74517- 18, 74624. 

MALACOCTENl'S Gill 

M alacoctenus Gill, 1860b: 103 (type Clinus delalandii Valenciennes, rn Cuvier and 

Valenciennes, 18:16, by original designation). 

Acteis Jordan, 1904: 543 (type Malacoctenus moorei Evermann and Marsh, 1900a, by 

original designation). 

Description. Fin rays: dorsal XVIII, 10 to 12; XIX, 9 to U; XX, 9 to 14; XXI, 8 to 

B; XXII, 8 to 13; XXIII, 9 to 10 or B; anal II , 17 to 24; caudal 13; pectorals 13 to 

17; pelvics I, 3. 
Lateral line 40 to 66; scales on anterior half of posterior arc with anterior pore ex

posed or not. Head naked. Fin membranes naked. Prepectoral area and breast naked 

to completely scaled. 
Jaws with a single row of large conical teeth (except M. erdmani with four or five 

small teeth behind the outer row, M. macropus with teeth biserial, and M. boehlkei with 

a patch of villiform teeth behind the large outer row). Vomerine teeth present. Palatine 

teeth absent. 
Gill-rakers 8 to 15 on first arch. 

Origin of dorsal fin in region above operde. Length of spinous dorsal longer than that 

of soft dorsal. Penultimate dorsal spine shorter than ultimate. Soft dorsal higher than 

spinous dorsal, except in occasional specimens where the anterior two spines may ap

proach the soft dorsal height. Soft dorsal free from caudal (except M. boehlkei, M. ma

cropus, M. erdmani, and M. gilli with the soft dorsal hound to C'audal base). 

Anal, caudal, pectorals, and pelviC's as in /,ahrisomus. 

Distribution of cirri same as in f,abrisomu.s. lnter,,.pa!'e bt'lween nuC'hal !'irri bases 

frequently contained more than three times in a single base. 

Maxillary 7.9 to 11.2 percent of standard length ( u,;ually 8.5 to 9.5, and rarely more 

than 10.1 percent). Maxillary almost C'Ompletely sheathed by preorbital. 

A hook sometimes present on anterior maq!;in of deithrum in specimens of M. nd

mani and M. au.rolineatus. 
Color pattern is distinet in many of the spe!'ies and is most useful in identifyin{! the 

young; however, specimens of one species may show color patterns similar to those of 

unrelated species (i.e. 111. triangulatus and M. boPhlkei). 
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Sexual dimorphism. Crinogenital openings as in Labrisomus. 
There is no difference between males and females in the size of the jaws. Secondary 

sexual dimorphism in pigmentation may be like that found in Labrisomus, or the males 
may have the increased pigmentation, but without spotting. In rare instances mature 
females will exhibit male-type coloration; and in some populations of M. triangulatus 
males and females will exhibit only male-typ ~ coloration. 

In M. macropus, M. erdmani, M. gilli, and M. aurolineatus sexually ripe males develop 
large fleshy pads on the innermost pelvic ray. 

Adult males are usually more completely scaled on the ventral areas than females. 
Frequently females do not develop scales in the breast region. The scales in the ventral 
areas of males often become fleshy and raised, increasing in degree from anterior to pos
terior. 

Phylogeny. Malacoctenus is considered to have branched off close to the stock which 
gave rise to the subgenus Brockius. The most primitive species of the genus are consid
ered to be those with high pectoral counts and increased dentition. Relationships within 
the genus are indicated under the appropriate heading within the species descriptions, 
but are to be considered only tentative. 

Jordan (1904) erected the genus Acteis to include Malacoctenus macropus (actually 
its synonym M. moorei) based upon differences in dentition and pectoral counts from 
other species of Malacoctenus. The fact that there is a gradation from no teeth behind 
the outer row in M. margaritae to a patch of teeth behind the outer row in M. boehlkei 
tends to negate the importance of teeth in segregating the four species with higher pec
toral counts from the other members of the genus. The higher pectoral count does, how
ever, serve to set these species apart; but even so, specimens with higher pectoral counts 
are occasionally found among the other species. In addition to this, the similarity of the 
unique sexual dimorphism of males between M. macropus and M. erdmani, and between 
M. gilli and M. aurolineatus, convinces me that differentiation has not proce~ded far 
enough to merit the erection of separate genera. 

In order to facilitate identification, separate keys are given for the Atlantic and 
Pacific species; also, it seems that the Atlantic and Pacific forms are more closely 
related intrageographically than intergeographically. 

KEY TO THE PACIFIC SPECIES OF MALACOCTENUS 

(N) = North of Latitude 15° N 
(S) = South of Latitude 13° N 

A. Pectoral rays 15 or more in 98 percent of specimens; scales on venter same size 
as those on sides . . ... ....... ............. . ...... . M. margaritae (p. 448) 
(A) . Length of shortest pelvic ray usually contained more than 2% times 

in longest; symphysial pores more (Table 2); scale rows between 

anterior lateral line and dorsal contour usually 3, sometimes 4 (Table 
2) . ... .......... .. ... (S) M. m. margaritae (p. 449) 

(AA). Length of shortest pelvic ray usually contained less than 2% times 
in longest; symphysial pores less; scale rows between anterior lateral 
line and dorsal contous usually 4, sometimes 5 ......... ... ...... ............. . . 

.. (N) M. m. mexicanus (p. 449) 
AA. Pectoral rays usually 14; scales on center reduced in size ..... ..... ...... .. ..... .. ........ .. B 
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B. Total dorsal elements 33 or more in 94 percent of specimens; interspace between 

nuchal cirri bases contained one time or less in a single base ............................. . 

... ............................... ....... ............. .......................... .......... .. (N) M. gigas (p. 457) 

BB. Total dorsal elements less than 33 ( 33 or more in less than 1 percent of specimens 

of M. hubbsi, which is sympatric with M. gigas, and in less than 7 percent of 

specimens of M. zonogaster, which occurs only in the Galapagos) ; interspace 

between nuchal cirri bases contained more than one time in a single base 
(9/ 10 to 1 time in less than 6 percent of specimens of M. hubbsi) _______________ C 

C. Dorsal spines 21 or 22 in more than 98 percent of specimens; a dark round 

blotch covering upper half of opercle and appearing in line with a series of 

dark blothches which occur in the middle of each body band .................... .. ...... . 

.. .. ......... ......... . ....................... .. .................. . ...... ... ( S) M. zonogaster (p. 472) 

CC. Dorsal spines 18 to 20 (21 , never more, in less than 5 percent of specimens; 

never 21 in M. afuerae or M. costaricanus) ; no such blotch on upper half of 

opercle .. .. .. .. .......... .. ......... .. .. .... ... ... .. ..... ......... .. .. . .... .. .... ...... .. ..... .... D 

D. At least one scale on midline anterior to first dorsal spine (it may be impedded; 

not valid for specimens of M. zonifer of less than 25 mm.) ... .. . .... .......... .... .. E 

DD. No scales on midline anterior to first dorsal spine ·--·------- -· ---·-----------------· -·--·· G 
E. Preopercular canals rarely extending more than one-third (never more than two

fifths) distance across opercle; length of shortest pelvic ray contained usually 

less than 1% times in longest .. ................. ........ .... ............. M. zonifer (p. 474) 

(E). Membranes of anterior dorsal spines with a dark splotch dorsally; 

symphysial pores more (Table 8) ........ ..... . (S) M. z. sudensis (p. 474) 

(EE). Membranes of anterior dorsal spines without a dark splotch dorsally; 

symphysial pores less (Table 8) ..... .. ....... .... (N) M. z. zonifer (p. 474), 

EE. Preopercular canals usually extending one-half distance or more across opercle; 

length of shortest pelvic ray contained usually more than 1 % times in longest 

........ ...... ... ..... .... .. .... ........ .......... ........ ........ .. ....... .. .......................... .. ................. ...... F 

F. First dorsal spine less than 10.5 percent of standard length; dorsal spines usu-

ally 20; anal rays usually 20; interspace between nuchal cirri bases con-

tained less than 3 times in a single base; symphysial pores 1 or 2 . ______________ _ 

.... .................. .... ..... .. ........ ..... ... .............. ... .. ............. (N & S) M. ebisui (p. 478) 

FF. First dorsal spine more than 11 percent of standard length; dorsal spines 19 

(only 4 specimens known); anal rays 19; interspace between nuchal cirri 

bases contained more than 3¥2 times in a single base; symphysial pores 4 or 

more ..... .. .. ... ... ........ ........ ... .. .. .. . . ................ .......... ( S) M. costaricanus ( p. 468) 

G. Peritoneum white, sometimes with scattered large chromatophores; first dorsal 

spine usually less than 10 percent of standard length .... .... M. a/ uerae ( p. 461) 

( G). Entire fish suffused with numerous spots of varying sizes (Plate V 
Fig. 5) ...... ........... ........ ................... (N) M. a. multipunctatus (p. 426) 

( GG). Body more uniform in color; spots never on venter (Plate V Fig. 4) 

...... ...................... ......... ........ .. ... ....... (S) M. a. afuerae (p. 462) 

GG. Peritoneum almost uniformly stippled with chromatophores (most dense dorsally) ; 

first dorsal spine usually more than 10 percent of standard length ______________ H 

H. A spot or blotch at the base, or just anterior to the base, of each pelvic fin (rarely 

absent in adults; rarely present in young under 40 mm.); prepectoral area 

with or without scales; interspace between nuchal cirri bases contained usually 
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less than 3 times in a single base; anal rays 19 to 21 ( 18 in one specimen out 
of over 1200; less than 50 percent of specimens with 19); attaining a length 
of 79.5 mm. ---·------------------ ------ ----------------------------------. . . (N) M. hubbsi (p. ) 
( H) . Lateral line scales modally 54 to 56 (Table 5) ; symphysial pores less 

(Table VI) .............. ...... .................................... M. h. hubbsi (p. 465) 
(HH). Lateral line scales modally 51 to 53 (Table 5) ; symphysial pores 

more (Table VI) .................................... M. h. polyporosus (p. 468) 
HH. Markings at base of pelvic fins present in only 2 out of 67 specimens; prepectoral 

area never scaled; interspace between nuchal cirri bases contained 3 or more 
times in a single base ; anal rays 18 or 19 (20 in 1 of 67 specimens I; largest 
S')ecimen 47 mm. !N) M. zaca'.! (p. 470) 

KEY TO THE ATLANTIC SPECIES OF MALACOCTENUS 

( W) =Western Atlantic 
(E) = Eastern Atlantic 

A. Length of shortest pelvic ray contained four or more times in longest; a patch of 
small teeth anteriorly behind the large outer row in each jaw; pectoral rays 
usually 15 . ... ..... ....... ...... ... . ............... (W) M. boehlkei (p. 443) 

AA. Length of shortest pelvic ray contained less than four times in longest; small teeth, 
when present, in a single row behind the large outer row; pectoral rays 14 to 

17 --·-··------------ ·---------------------·--------··--· ----------··--------------·-------------------------------------- B 
B. Pectoral rays typically 15 to 17; scales on prepectoral area, if present, about same 

size as those on body; small teeth present behind large outer row1 
---- - -- - ·----- - - -- C 

BB. Pectoral rays typically 14; scales on prepectoral area, if present, reduced in size; 
small teeth never present behind large outer row -------------------------------------------- D 

C. Pectoral rays 15 to 17(usually16); pectoral base never scaled; small teeth behind 
large outer row never more than 5 in each jaw; interspace between nuchal 
cirri contained 1h to 1 Vs times in a single base ; a distinct black blotch at bases 
of last dorsal spines (most prominent color marking) probably only rarely ex-
ceeding 30 mm. in standard length .... ..... ......... ... ...... (W) M. erdmani1 

( p. 444) 
CC. P ectoral rays 14 to 16 (usually 15) ; pectoral base rarely without scales; small 

teeth present as a series of more than 6 teeth behind each large outer row; inter
s pace between bases of nuchal cirri contained less than 1h time in a single base ; 
no outstanding black blotch at bases of last dorsal spines; frequently exceeding 
40 mm. in standard length ........ ....... .... .. (W) M. macro pus ( p.???) 

D. At least one scale on midline before first dorsal spine (it may be imbedded) ; 
color pattern primarily of three to five inverted triangles on sides of body; pre-
pectoral area scaled . ............................ (W) M. triangulatus ( p. 477) 

DD. No scales on midline before first dorsal spine ; color pattern otherwise; prepectoral 
area scaled or not ----------------------------------------·· ------------------------------------------------------ E 

E. Most prominent color markings a dark ocellus on anterior dorsal spines and an-
other on sides of body and bases of posterior dorsal spines; scales on venter, 
when present, same size as those on sides ; prepectoral area without scales; soft 
dorsal closely bound to caudal base .......... ... .............. (W) M. gilli ( p. 450) 

1 Because of the very small size of M. erdmani and the fragility of the teeth behind the outer row, 
these teeth are frequently lost when a needle is inserted into the mouth of a specimen. It is only with 
difficulty that they can be seen. 
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EE. Color markings otherwise; scales on venter, when present, reduced in size; pre-
pectoral area with or without scales; soft dorsal free from caudal base ____ ____ __ F 

F. Lateral line scales more than 56; scales usually present on prepectoral area; 
stripes on body extending almost to tips of dorsal spines without diminution ____ G 

FF. Lateral line scales less than 56; scales never present on prepectoral area; stripes 
on body changed considerably in appearance on dorsal; not extending more 

than 1h distance up dorsal spines ---------------------------------------------------------------------- H 
G. Dorsal spines 18 (28 specimens examined); at least one (usually 3) preopercle 

canal extending well onto opercle ------ --------------------- - (W) M. versicolor (p. 455) 
GG. Dorsal spines 20 ( 1 specimen examined); preopercle canals scarcely encroach-

ing on opercle __ __ _ ______ _______ ___________________ __ _ (E) M. africanus (p. 456) 

H. Membranes in region of first 3 dorsal spines more darkly pigmented than others; 
interspaces between bands on body of about uniform width; no humeral blotch 

present; 2 canals extending from preopercle onto opercle -- ------ -- -- --------- - --- ---- --- ---
-- __ _ __________ __ _ ____ _ (W) M. delalandei (p. 460) 

HH. Membranes in region of first 3 dorsal spines containing little or no pigment; not 
different from remaining membranes; anterior two or three bands on body 
separated from posterior bands by a wider space than occurs between any of 
the other bands; first two bands sometimes fused dorsally into a humeral blotch; 
3 canals extending from preopercle onto opercle .. (W) M. aurolineatus (p. 454) 

MALACOCTENUS BOEHLKE/, New Species 

(Plate III, Fig. 1) 

Description. Fin rays: dorsal XX, 13; XXI, 11 or 12; or XXII, 11; anal II, 20 to 23 

(22). Lateral line 58 to 66. Gill-rakers 8 to 11 (10). Symphysial pores 1or2 (1). 
Head 26.4 to 32.2 percent of standard length in specimens over 25 mm. Bony orbital 

diameter 8.8 to 11.4 percent of standard length in specimens over 25 mm; smaller than 
snout in specimens over 45 mm. All dorsal spines, except rarely third and fourth, greater 
than 10 percent of standard length. First dorsal spine always shorter than tenth to last 
dorsal spines. Length of shortest pelvic ray contained 41h to l l 1h times in longest; 6 or 
more times in specimens over 40 mm.; frequently appearing to be absent. lnterspace 
between nuchal cirri bases contained 1/z to 11;'.> times in a single base. Maxillary length 
8.5 to 10.7 percent of standard length; usually less than 9.3 percent. Largest specimen 

50.8 mm. 
Scales present on midline before dorsal, on prepecloral area, and prepelvic area in 

adults over 40 mm. Lateral line scales are variable in size and many of those on the 
posterior portion have no canals. The circuli of the body scales are more prominent 
than in the other species of the genus. Breast scales of males are sometimes imbedded. 

There are two preopercular canals which just encroach upon the opercle. 

Coloration is different in males and females. In males all the fins are clear with some 

scattered dusky areas on the membranes. There is an ocellus on the membranes between 

the second, third, and fourth dorsal spines about midway up from their bases. There are 

six or seven pentagonal saddle-like markings on the body with their bases on the dorsal 

body contour. The saddles are darker ventrally. Below each of these saddles and between 

the anterior ones are darker diamond-shaped marks, each of which has a clear spot in 

its center. These diamonds are lighter than the saddles in some specimens. On the pre-
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pectoral, prepelvic, and ventral head regions there are alternating dark and light bands, 
which in the latter area extend onto the cheeks. 

Females have the same basic color pattern as males, but are much lighter. In some 
cases the pattern is scarcely visible, and in all specimens the ventral areas are uniformly 
light. 

Coloration in life, as taken from color slides kindly supplied by Dr. J. Bohlke, shows 
that the saddles and diamonds of males are black, margined with white. The top of the 
head, areas between the saddles, and the dorsal and caudal fins are yellow-brown. In 
females the saddles are orange-brown, and the diamonds are bright orange with white 
centers. The belly and the areas between the diamonds are white. The fins and head are 
tinged with light orange. 

Discussion. Dr. J . Bohlke informs me that in contrast to other labrisominids, M. 
boehlkei is taken only in comparatively deep water: fifty feet. 

Relationship. This species of Malacoctenus differs from all others in its extremely long 
pelvic fins and in the nature of its dentition. It is most closely related to M. macropus 
and M. erdmani in the nature of its high pectoral count and the fact that small teeth are 
present behind the large outer rows. 

Holotype. ANSP 74719, an adult male, 42 mm. in standard length, from north of the 
east end of Rose Island, Bahamas ( ANSP Station 292), 25° 07' 55" north latitude and 
77° 05' 32" west longitude iH. 0. Chart 1611 / June, 1938). Collected by C. C. G. 
Chaplin, E. Browing, S. Waterma!l, and J . Bohlke, May 5, 1956. 

Paratypes. Eighteen specimens. One from Sandy Cay. Baham<J.s: ANSP 74691; 17 
from one-quarter mile north of t!~e center of Green Cay, Bahamas: ANSP 77931-33. 

I take pleasure in naming this species for Dr. J. Bohlke, who first brought a specimen 
to my attention and who gave considerable assistance in curatorial matters. 

MALACOCTENUS MACROPUS (Poey) 

(Plate III, Fig. 2) 

Myxodes macropus Poey, 1868: 399; Poey, 1875: 173; Jordan, 1887a: 599; Garman, 
1896: 39·~. 

M a!acoctenus macro pus, Jordan and Evermann, 1896: 467; Jordan and Evermann, 
1898: 2357; Evermann and Kendall, 1900 : 93; Bean, 1905: 319; Jordan, Ever
mann, and Clark, 1930: 460; Longley, 1932: 300; Fowler, 1941: 98; Longley and 
Hildebrand, 1941: 247; Fowler, 1945: 327; Fowler, 1947: 7; Manter, 1947: 295*; 
Fowler, 1952: 105; Kanazawa, 1952: 90; Springer, 1955b: 70; Springer and 
Bullis, 1956: 97; Smith, 1957: 15. 

PLATE III 

Arranged Top to Bottom 

FIG. 1. Malacoctenus baehlkei, ANSP 74719, holotype, an adult male 42 mm. in standard length, 
from Rose Island, Bahamas. 

Fie. 2. Malacactenus macro pus, ANSP 74714, an adult male, 33 mm. in standard length, from New 
Providence Island, Bahamas. 

Fie. 3. Malacoctenus erdmani, ANSP 74726, an adult male, 23 mm. in standard length, from Hog 
Island, Bahamas. 

Fie. 4. Malacoctenus margaritae margaritae, SU 49680, an adult female, 39.2 mm. in standard 
length, from the Gulf of Nicoya, Costa Rica. 

Fie. 5. Malacoctenus margaritae mexicanus, UCLA W53-91, an adult male, 44 mm. in standard 
length, from Bahia Santa Inez, Baja California, Mexico. 
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Malacoctenus moorei Evermann and Marsh, 1900a: 358; Evermann and Marsh, 1900b: 
309; Jordan and Evermann, 1900: 3188; Rosen, 1911: 67; Beebe and Tee Van, 
1928: 235. 

Acteis moorei, Jordan, 1904: 543; Jordan and Thompson, 1905: 254; Jordan, Ever
mann, and Clark, 1930: 460; Parr, 1930: 128*; Nichols, 1930: 375; Herre, 1942: 
15. 

Acteis macropus, Jordan and Thompson, 1905: 254. 

Description. Fin rays: dorsal XXI, 9 to 11; XXII, 8 to 10; or XXIII, 9 or 10 (dorsal 
formula variable with population) ; anal II, 18 to 22 (20 or 21) ; pectorals 14 to 16 ( 15). 
Lateral line 40 to 45. Gill-rakers 8 to 11. Symphysial pores 1 or 2. 

Head 24.5 to 28.6 percent of standard length in specimens over 25 mm. Bony orbital 
diameter 8 to 11 percent of standard length in specimens over 25 mm.; usually greater 
than snout length, occasionally equal to it. Snout length never exceeding 10 percent of 
standard length (usually 8 to 9 percent) . First dorsal spine 11.3 to 18.8 percent of 
standard length (rare I y less than 13 percent) ; always exceeding second through fifth 
and last four dorsal spines; frequently exceeding tenth dorsal spine. Length of shortest 
pelvic ray contained 2 to 31/s times in longest. lnterspace between bases of nuchal cirri 
contained less than 1h times in a single base. Maxillary length 8.5 to 9.6 percent of 
standard length. Largest specimen 43.2 mm. 

Scales not present on midline before dorsal; present on prepectoral area and breast. 
Last several scales of lateral line without tubes. 

None of the preopercular canals extend onto the opercle. 
Mature males have a large fleshy pad enveloping the innermost ray on each pelvic fin. 
Sexual dimorphism of color pattern exists only for the dorsal fin, which is spotted in 

the areas above the bands on the body in females, and is uniformly dusky in males. 
The anal and caudal fins are dusky; the pectorals and pelvics are unmarked. The 

body is marked by six to nine irregular bands, which are darker dorsally. Each band 
may divide into two on the ventral portion of the sides. The interspaces between the 
bands are light or dusky. The venter and ventral head regions may be light or uniformly 
dusky; infrequently the underside of the head is irregularly marked. The sides of the 
head may be light, dusky, with or without small spots. 

Specimens from Campeche Banks, Mexico, are more heavily pigmented than any 
others which were examined. 

Discussion. Collections from Campeche Banks, Mexico, have modal counts of 23 
total anal elements and 32 total dorsal elements. Those from other localities have modal 
anal counts of 22 and modal dorsal counts of 31. 

The type material of Myxodes macropus (MCZ 12511) consists of two specimens of 
approximately 31 and 25 mm. Both of these specimens are in very poor condition, but 
for the sake of future stability of the name, I take the opportunity here to designate the 
larger specimen as lectotype. 

Relationship. Malacoctenus macropus differs from all other species of Malacoctenus 
in particulars of its dentition. It is most closely related to M. boehlkei and M. erdmani. 
It differs from the former also in having a shorter pelvic fin in the nature of its 
coloration, and from the latter in the nature of its scalation, coloration, size, and typical 
fin counts. 

Material. Six hundred fourteen specimens were examined. One from Vero Beach, 
Florida (H56-24, Personal collection of R. W. Harrington) ; 10 from Miami south to 
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Key West, Florida: ANSP 74503, 74687, CNHM 41677-78, 50248, TNHC 3886, UM 
64; 162 from Tortugas, Florida: ANSP 74501, 74686, BMNH 1933.10.12.181-7, SU 
8235, UM 54, UMMZ 87963, 147736, 147788, USNM 50823, 88079, 88081-82, 92579, 
114709, 114714, 116820-22, 117125, 118389, 131317, 133882-83; 34 from Cay Sal 
Bank, Bahamas: UM 853; 335 from the northern Bahamas: AMNH 17307, 17935, 
18287, 20262, ANSP 72189, 72593-99, 74485-74·500, 74571-81 (including one 
stained), 74714, 74720, 74731, USNM 53222-23; 4 from Cuba: MCZ 12511 (Syntypes 
of M. macropus), USNM 37430, 114704; 11 from Puerto Rico: SU 8151, UMMZ 
171195, 171201, 171232, USNM 49370 (holotype of M. moorei), 128792; 3 from the 
Virgin Islands: ANSP 74502, MCZ 12632, USNM 78160; 1 from Antigua: SU 37246; 
2 from the Cayman Islands: BMNH 1939.5.12.178, 1939.5.12.181; 1 from Jamaica: 
USNM 50898; 43 from Campeche Banks Mexico : CNHM 59876; 1 from Bermuda: 
CNHM 48713. 

MALACOCTENUS ERDMAN/ Smith 

(Plate III Fig. 3) 

Clinus puertoricensis, Metzelaar, 1919: 152* (not of Evermann and Marsh). 
M alacoctenus bimaculatus, Herre, 1942: 17 (part not of Steindachner). 
Malacoctenus erdmani Smith, 1957: 8. 

Description. Fin rays: dorsal XX, 9 or 10; XXI, 8 to 10; or XXII, 8 or 9 (XXI, 9 in 
54 percent of specimens) ; anal II, 17 to 20 ( 18 or 19) ; pectorals 15 to 17 ( 16) . Lateral 
line 40 to 44. Gill-rakers 8 to 10 (8 or 9). Symphysial pores 1 or 2 (1). 

Head 26.8 to 30.2 percent of standard length in specimens over 17 mm. Bony orbital 
diameter frequently exceeding 10 percent of standard length; always larger than snout 
length (except possibly in holotype; see Smith, 1957) which never exceeds 10 percent 
of standard length. First dorsal spine always more than 10 percent of standard length 
(usually more than 11 percent); never exceeded by second through fifth, fourth from 
last, third from last, or penultimate dorsal spines; sometimes equaled by second dorsal 
spine; usually exceeded by tenth and last dorsal spines. Length of shortest pelvic ray 
contained 14;5 to 21/z times in longest. Interspace between bases of nuchal cirri con
tained 1/z to 1 % times in a single base. Maxillary length 8.3 to 11 percent of standard 
length (usually less than 10 percent). Largest specimen 29 mm. 

Scales are not present on midline before dorsal or on prepectoral areas. They are 
sometimes present on the breast in males. 

There are two preopercular canals which barely encroach on the opercle. 
A hook is usually present on the anterior margin of the celithrum of adults. 
Mature males have a large fleshy pad enveloping the innermost ray on each pelvic fin. 
Coloration is dependent upon sex to varying degrees. All the fins are clear and un-

marked, though some females have a very delicate spotting on the dorsal, anal, and 
caudal. Banding in mature males is usually more emphasized, and those bands above 
the venter may extend onto and across this area. The bands form very dark areas on 
either side of the light pelvic bases. Frequently the head is barred below with light and 
dark areas. Barring in females frequently is subdued, and the venter and area below 
the head are uniformly light. 

There are indications of about eight bands on the body. These are darkest dorsally; 
they may be entirely interrupted or only subdued in their mid-portions, but darker 
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again below. The most obvious marking is a subquadrate blotch on the back at the 
bases of the last few dorsal spines. Infrequently the dorsal portions of the bands equal 
this blotch in intensity. It is probably becam:e of this blotch and M. erdmani's presence 
in a superimposed ecological habitat !Smith, 19571, that it is confused with M. gilli. 

Additional lighter bands are often indicated in the interspaces between the bands 
below the midline of the body. 

The sides of the head are variably dusky. 
Specimens of 12 mm. show indications of adult coloration. 
Discussion. Of 15 specimens from Cuba, two had 19, ten had 20, two had 2L and one 

had 22 total anal elements. These frequencies indicate a possible difference from popu
lations in the Bahamas. Of 51 specimens from the Bahamas. three had 19, 14 had 20, 
32 had 21, and two had 22 total anal elements. Of 18 specimens from Puerto Rico, nine 
each had 20 and 21 total anal elements. 

From the published description of Metzelaar's 11919 i material from Cura~ao, it 
would appear that he had this species. Herre's ( 1942_1 specimens were examined and 
found to consist of a mixture. 

Relationship. This species is most closely related to M. boehlkei and M. macropus. 
It differs from both of these in the nature of it::: dentition, which is decreased, and in its 
typical fin ray counts. 

Material. l\inety-nine specimens were examined. Sixty-three from the Bahamas: 
A'.\SP 74461-62 I including one stained I. 74509- 10, 74695-98, 74725-27 I and 12 un
catalogued specimens bearing Lot number 282 i, CM 891, CS:\M 114707; 18 from 
Cuba: USl\M 107415-16, 114701, 82543, 82541; 17 from Puerto Rico (paratypesl: 
UMMZ 171157, 171173, 171176. 171183. 171187, 171192, 171204. 171207, 171211, 
171217, 171226, 171231; 1 from Barbado:::: SC 49616. 

MALACOCTENCS MARGARITA£ (fowlerl 

(for synonymy see subspecies) 

Description. Fin rays: dorsal XX, 12; XXL 10 to 12; or XXII, 11 I XXI, 11 in 85 
percent of specimens I ; anal II, 20 to 22 t 211 ; pectorals 14 to 16 1151. Lateral line 51 
to 56. Gill-rakers 10 to 12. Symphysial pores 1 to 4. 

Head 25.4 to 27.9 percent of standard length in specimens o•:er 30 mm. Bony orbital 
diameter frequent! y exceeding 10 percent of standard length; always larger than snout 
length, which never attains 10 percent of standard length I usually less than 9 percent I. 
First dorsal spine never exceeding 12 percent of standard length I usually about 10.5 
percent I ; only consistently exceeding fourth from last, third from last. and penultimate 
dorsal spines; always exceeded by tenth dorsal spine. Length of shortest pekic ray 
contained 1-1-;5 to 2~(') times in longest. lnterspace between nuchal cirri bases con
tained l1h to 2y2 times in a s:ngle base. Maxillary length 7.9 to 9.3 percent of standard 
length. Largest specimen 50.3 mm. 

Scales present on midline before dorsaL on prepectoral area, and on breast. 
There are two preopercular canals extending onto the opercle, the more ventral of 

which is the longest and extends 1/ 5 to 2/5 the distance across the opercle. 
Color pattern is variable and differences between the two subspecies are nebulous. 

Usually the same markings are present in both subspecies, but are distinct in mexicanus 

and fuzzily blotched in margaritae. 

Coloration is here described from specimens from the type locality of mexicanus. 
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The major differences in the coloration between the sexes are to be found in the color 
pattern on the body. Males are more uniformly colored and the nature of the bars on 
the body are more readily recognized. In females there is extensive spotting on the sides 
and the bars are broken up, and are thus not clearly recognizable. 

The dorsal, anal, and caudal fins are lightl y and delicately spotted. Occasionally the 
anal is dusky. Some males lack spotting on the dorsal and caudal. There is a subbasal, 
dusky streak on the spinous dorsal. The pelvics and pectorals are clear, except for a few 
spots at the bases of the pectoral rays. Infrequently, there is a spot at the base of each 
pelvic fin. 

The venter is uniformly light, and the ventral portion of the head is finely spotted 
or lined with dark on a light ground color. The sides of the head are variously lined 
with dark; the most prominent marking is a line which extends ventrally from each 
orbit onto the branchiostegal membranes. 

Relationship. This species is most closely related to the Atlantic M. macropus by the 
nature of its pectoral count and scalation of the breast and prepectoral area. It differs 
from that species most prominently in dentition, spine lengths, and in the absence of 
fleshy pads on the pelvics of mature males. It differs from all species of Malacoctenus, 
except M. boehlkei and M. erdmani, in haYing a higher pectoral count ; it differs from 
these latter two species most prominently in lacking small teeth behind the large outer 
row in each jaw. 

MALACOCTENUS MARGARITAE MARGARITAE (Fowler) 

(Plate III , Fig. 4) 

Acteis margaritae Fowler, 1944: 285. 
Acteis sp. Hubbs, 1952: 105. 

This subspecies is separated from M. m. mexicanus under the account; for that sub
species. 

Hubbs (1952) overlooked Fowler's description in reporting an undescribed species 
of Acteis from the Panamanian province. 

Material. Forty specimens were examined. Nine from Piedra Blanca Bay, Costa Rica: 
SU 49681; 7 from Port Parker, Costa Rica: SU 49680; 1 from Bahia Honda, Panama: 
SU 49682; 23 from the Perlas Islands, Panama: ANSP 70050-59, 7004 7 lholotype of 
A. margaritae) ; UCLA W53-292, W53- 283. 

MALACOCTENUS MARGARIT AE MEXICA NUS, New Subspecies 

(Plate III , Fig. 5) 

Malacoctenus m. mexicanus differs from M. m. margaritae in having a larger awrage 
number of symphysial pores, a smaller average number of scales in a longitudinal series 
between the anterior lateral line and the dorsal contour (Table 2), and in having the 

TABLE 2 
Frequency Distributions of Symphysial Pores and Number of Scales in a Longi tudinal Series between 

the Anterior Lateral Line and Dorsal Contour in Subspecies of Malacoctenus margaritae 

margaritae 
mexicanus 

4 
67 

13 
6 

Porrs 

6 
4 

6 
1 

19 5 
67 
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length of the shortest pelvic ray contained in the longest usually more than 21;4 times 
(usually less than 21;'.'l times in margaritae). 

The subspecies are allopatric, separated by approximately seven hundred miles of 
coast line from which no clinids are known. Malacoctenus m. margaritae is known only 
from those areas south of the Gulf of Fonseca, and M. m. mexU:anus only from those 
areas north of the Gulf of Tehuantepec. 

Holotype. USNM 174956, an adult male, 46.6 mm. in standard length, from the south 
side of Bahia Santa Inez, Baja California, Gulf of California, Mexico (UCLA field 
number W53-86). Collected by Dr. Boyd W. Walker and party, April 26, 1953. 

Paratypes. One hundred eighty-three specimens. Eighty-five parachronotopotypes: 
USNM 174959; 94 from the Islas Venados: BMNH 1957.5.1.51-76, CNHM 61905, 
UCLA W53-91 , W53-89; 1 from Inez Island: SU 49683; 1 from Bahia Conception, 
Baja California, Gulf of California: UCLA W53-97; 1 from Punta de las Cuevas, So
nora, Gulf of California: UCLA W52-51; 1 from Acapulco, Guerrero: SU 49684. 

Named mexicanus because it is found only on the coast of Mexico. 

MALACOCTENUS GILLI (Steindachner) 

(PlatdV, Figs. 1 and 2) 

Clinus gilli Steindachner, 1867: 352. 
Labrisomus biguttatus Cope, 1871: 4 73. 
Myxodes lugubris Poey, 1875: 173; Jordan 1887a: 599; Lee, 1889: 669. 
Myxodes varius Poey, 1875: 174; Jordan, 1887a: 599; Lee, 1889: 669*. 
Clinus bimaculatus Steindachner, 1876: 228; Metzelaar, 1919: 153; Metzelaar, 1922: 

135. 
Labrisomus gilli, Jordan, 1887a: 599. 
Malacoctenus varius, Jordan and Evermann, 1896: 467; Jordan and Evermann, 1898: 

2357; Bean, 1905: 319*; Rosen, 1911 : 67; Jordan, Evermann, and Clark, 1930: 
459. 

Malacoctenus lugubris, Jordan and Evermann, 1896: 467; Jordan and Evermann, 1898: 
2357; Bean, 1905: 319; Jordan, Evermann, and Clark, 1930: 460. 

M alacoctenus gilli, Jordan and Evermann, 1896 : 467; Jordan and Evermann, 1898: 
2358; Fowler, 1920; 149*; Jordan, Evermann, and Clark, 1930; 460; Longley, 
1933: 294; Butsch, 1930: 30*; Fowler, 1944: 472*. 

Ma!acoctenus bimaculatus, Jordan and Evermann, 1896: 468; Jordan and Evermann, 
1898: 2358; Rosen, 1911: 67*; Jordan, Evermann, and Clark, 1930: 460; Herre, 
1942: 17 (in part); Kanazawa, 1952: 91. 

PLATE IV 

Arranged Top to Bottom 
FIG. 1. Malacoctenus gilli, ANSP 74717, an adult male, 49 mm. in standard length, from Silver Cay, 

Bahamas. 
FIG. 2. Malacoctenus gilli, UM 889, an adult female, 38.5 mm. in standard length, from Nicholstown, 

Andros Island, Bahamas. 
FIG. 3. Malacoctenus aurolineatus, ANSP 74730, an adult male, 40 mm. in standard length, from 

Sandy Cay, Bahamas. 
FIG. 4. Malacoctenus versicolor, UM 852, an adult female, 56.5 mm. in standard length, from Cay 

Sal Bank, Bahamas. 
FIG. 5. Malacoctenus africanus , UZMK P76932, a young male, 32.3 mm. in standard length, from 

Dakar, Senegal. 
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Malacoctenus biguttatus, Jordan and Evermann, 1896: 468 ; Jordan and Evermann, 
1898: 2360 ; Bean, 1905: 319; Rosen, 1911: 67" ; Fowler, 1920: 151; Beebe and 
Tee Van, 1928 : 229; Jordan, Evermann, and Clark, 1930 : 460 ; Longley, 1932: 
300; Schmitt and Schultz, 1940: 9; Fowler, 1944: 472; Fowler. 1952: 105; Fowler. 
1953: 69. 

Malacoctenus puertoricensis Evermann and Marsh, 1900: 358; Evermann and Marsh, 
1900B: 309 ; Jordan and Evermann, 1900: 3189; Fowler, 1928: 467 ; Jordan, Ever
mann, and Clark 1930: 460 ; Nichols, 1930: 376 ; Fowler, 1942C: 12* (spelled 
portoricensis ) ; Fowler, 1944: 472 (spelled portoricensis) ; Smith, 1957: 14. 

Labrisomus albipes Fowler, 1944 : 117. 

Description_ Fin rays: dorsal XVIII, 10; XIX, 10 or 11 ; XX, 9 to 11 ; or XXI, 9 or 
10 (XX, 10 in more than 55 percent of specimens from any locality ; usually more than 
60 percent) ; anal II, 17 to 21 (18 to 20) ; pectorals 13 to 16 (14). Lateral line 42 to 47. 
Gill-rakers 9 to 12. Symphysial pores 1 or 2 ( 1 I. 

Head 26 to 30 percent of standard length in specimens over 24 mm. Bony orbital dia
meter larger than snout in specimens under 32 mm.; usually smaller than snout in 
specimens over 40 mm. ; frequently exceeding 10 percent of standard length in the 
smaller specimens; rarely reaching 10 percent in the larger specimens. First dorsal spine 
always more than 10 percent of standard length (usuall y more than 11 percent ) ; al
ways exceeding third, fourth, and last four dorsal spines ; always exceeded by 10th 
dorsal spine, which is rarely less than 12 percent of standard length. Length of shortest 
pelvic ray contained 1 9/ 10 to 2 7 / 10 times in longest. lnterspace between nuchal cirri 
bases contained 1h to l 1h times in a single base. Maxillary length 8.8 to 10.7 percent of 
standard length. Largest specimen 58 mm. 

Scales never present on midline before dorsal or on prepectoral area; usually present 
on breast. 

There are two preopercular canals which scarcely encroach on the opercle. 
Mature males have a large fleshy pad enveloping the innermost ray of each pelvic fin. 
There is considerable dimorphism of coloration between the sexes. In males the anal 

and caudal are uniformly light dusky. The dorsal is marked regularly with dusky and has 
a dark blotch basally on the membranes of the anterior three spines, and another of 
slightly less intensity extending from basally on the membranes of the last four dorsal 
spines to the back. The pectorals are clear. except for a dusky crescent at the bases of 
the rays. The pelvic is perfectly clear. The body is uniformly dark dusky with faint 
indications of about six bands. The prepectoral area is usually covered by a reticulation 
of dark lines, as is occasionally the underside of the head. The venter and head are uni
formly dark. 

In females the dorsal, anal, and caudal fin s are densely spotted. There are two blotches 
on the dorsal similar to those in the male. The pectorals are clear, except for a few faint 
spots at the bases of the rays. The pelvics are unmarked. The bars on the body appear 
as areas slightl y darker than the ground color of the body. Their margins are outlined 
by spots of a similar size to those on the fins. The venter is usually lighter in color than 
the sides of the body. The prepectoral area is spotted, or, rarely, shows the reticular 
pattern found in males. The underside of the head is light or barred with dark and light 
stripes, at least one of which extends to beneath the middle of both orbits. There are two 
spots behind the eye ; one each on the dorsal margin of the preopercle and operc!e. 

Young males are similar to females in color pattern . Color pattern is recognizable in 
specime'ls of 12 mm. 
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There is a tendency for prominent markings to fade in specimens which have been 
preserved for a long period of time. 

Discussion. There is some indication of a dine in dorsal and anal counts (Table 3) ; 
the Bahamas representing one extreme and the more eastern Antilles, the other. 

TABLE 3 

Frequency Distributions of Total Anal and Total Dorsal Elements in Malacoctenus gilli 

Dorsal Anal 

Elements 19 2J 21 22 23 28 29 30 31 

Bahamas 34 33 3 2 43 30 
Cuba -·-· 4 29 3 3 31 4 
Puerto Rico 1 8 70 10 13 70 7 
Virgin Islands 12 8 1 1 15 3 
Barbados 6 27 10 24 
Tobago 4 4 
Curao;ao 2 2 
Courtown Cay 1 1 
Old Providence Island 1 1 
Honduras 1 1 
British Honduras 1 
Cayman Islands 1 1 
Tampico, Mexico 1 1 
Bermuda 1 1 

All nominal type material, except that of Clinus gilli and C. bimaculatus, was ex
amined. A photograph of one of the two syntypes of C. gilli was kindly given to me by 
Dr. Kiihsbauer of the Vienna Museum, and has been deposited in the U.S. National 
Museum. The color of this specimen is almost completely lost. As I have been unable to 
examine either specimen, designation of a lectotype cannot be made at the present time. 

The description of Labrisomus albipes Fowler is based on a young male of M. gilli. 
Relationship. Malacoctenus gilli differs from all other Malacoctenus in the nature of 

its color pattern. It is similar to M. erdmani, M. macropus, and M. aurolineatus in that 
mature males have the median pelvic rays enveloped in large fleshy pads. In addition to 
coloration, it differs from the first two in the nature of its dentition and by its lower 
pectoral count; and from the latter in never having a hook on the cleithrum, in the 
nature of its scalation, and in the nature of the preopercular pores extending onto the 
opercle. 

Material. Two hundred eighy-one specimens were examined. Eighty-eight from the 
Bahamas: ANSP 7767, 10590 (holotype of L. biguttatus) , 72600---05, 74667-71, 74717-
18 (including one stained), MCZ 34168, UM 854, 889, USNM 38381; 39 from Cuba: 
USNM 37538-39 (holotypes of M. varius and M. lugubris, respectively) , 82542, 82587-

88; 86 from Puerto Rico: SU 8656, UMMZ 171161, 171166, 171170, 171174, 171178, 

171182, 171186, 171191, 171203, 171209-10, 171216, 171221-23, 171227-28, 171230, 

171234, 171236, USNM 49371 (holotype of M. puertoricensis), 50180, 125974, 128802, 

147634; 20 from the Virgin Islands: UZMK 82, 3-19, P76257, ANSP 73298; 34 from 

Barbados: ANSP 74672-74, SU 32035; 1 from the Grenadines : AMNH 17385; 4 from 

Tobago: BMNH 1931.125.361-364; 2 from Cura«_<ao: USNM 38534, 92807; 1 from 

Courtown Cay (holotype of L. atbipes) : ANSP 69994; 1 from Old Providence Island: 

USNM 107112; 1 from Honduras: CNHM 39843; 1 from British Honduras: CNHM 

39822; 1 from the Cayman Islands: BMNH 1939.5.12.178A; 1 from Tampico, Mexico: 

BMNH 1908.7.6.24. 
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MALACOCTENUS AUROLINEATUS Smith 

(Plate IV, Fig. 3) 

Malacoctenus biguttatus, Fowler, 1950: 89 (not of Cope). 
Malacoctenus aurolineatus Smith, 1957: 2. 

Description. Fin rays: dorsal XVIII, 10 or 11; XIX, 10 to 12; XX, 10 to 12; or XXI, 
10 or 11 (XIX or XX, 11 in 80 percent of specimens); anal II, 17 to 21 (19 or 20); 
pectorals 13 to 15 (14). Lateral line 42 to 55 (48 to 53). Gill-rakers 10 to 12. Sym· 
physial pores 1 to 4 ( 1 or 3). 

Head 24.4 to 30.4 percent of standard length in specimens over 26 mm. Bony orbital 
diameter 7.5 to 10.4 percent of standard length; only rarely exceeding snout length, 
which is 7.6 to 11.3 percent of standard length in specimens over 26 mm. (either of these 
measurements usually less than 10 percent of standard length). First dorsal sp;ne rarely 
less than 10 percent of standard length; never exceeded by second, third, or last four 
dorsal spines which rarely attain 10 percent of standard length; always exceeded by 
tenth dorsal spine which is rarely less than 12 percent of standard length: sometimes 
exceeded by fourth and fifth dorsal spines. Length of shortest pelvic ray contained 1% 
to 1 9 / 10 times in longest. lnterspace between bases of nuchal cirri contained 3 to 7 
times in a single base. Maxillary length 8.1 to 10.6 percent of standard length. Largest 
specimen 46.5 mm. 

Sca!es never present on midline before dorsal, prepectoral area, or breast. 
There are three preopercular canals extending onto the opercle; the middle one, which 

is the longest, extends 1h to 112 the distance across the opercle. 
A hook is usu a Hy present on the anterior margin of the cleithrum in adults. 
Mature male, hJve a large fleshy pad enve!oping the innermost ray on each pelvic fin. 
There is a difference in co!oration between the sexes. Mature males have the color 

pattern more darkly emphasized than do most females. Infrequently, the females will 
have a light delicate spotting on the dorsal, whereas the males never do. 

All the fins are clear, except for a light dusky streak which extends subbasally along 
the spinous dorsal. 

There are six rectangular bands on the body separated by lighter interspaces, the 
last three of which contain subquadrate splotches below the midline of the body. The 
middle interspace is noticeably the largest. The mid-portions of the anterior three bands 
may be strikingly darker than the others, and they are occasionally fused, forming an 
elongate humeral splotch. There are two dark lines in the prepectoral areas, the anterior 
of which may extend across the prepelvic area, joining the two sides. The venter is uni· 
formly light. The ventral portions of the head may be uniformly dusky or lightly barred 
with dark and light. In some individuals, usually males, this barring may be well de
veloped. The head is variously marked with dusky, and there is usually a c!ark line be· 
low the eye which is continuous with one of the bars below the head. 

Specimens of 13 mm. show indications of adult coloration, and specimens of 15 mm. 
have the adult color pattern in all particulars. 

Discussion. Specimens from Puerto Rico have modally 21 total anal and 30 total 
dorsal e!em::nts; specimens from the Bahamas, Cuba. and Campeche Banks have modally 
22 total anal and 31 total dorsal e~ements. 

Re1ationship. Ma'acoctenus aurolineatus appears to be quite different from all other 
Ma!acoctenus, particularly in the nature of its color pattern. In having the inner pelvic 
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rays enveloped by fleshy pads in mature males, it resembles M. macropus, M. erdmani, 
and M. gilli. In addition to color pattern, it differs from the first two in dentition and 
pectoral count, and from the latter in the nature of scalation, the preopercular canals on 
the operc~e. the nuchal cirri, and the number of times the length of the shortest pelvic 
ray is contained in the longest. 

Material. One hundred seventy-five specimens were examined. One from Tortugas, 
Florida: l'SNM 114715; 74 from the Bahamas: ANSP 72589, 74519- 29, 74692-94 (in· 
eluding one stained), 74730; 43 from Cuba: USNM 82534-35, 114708, 114710, 
114759; 10 from Puerto Rico (paratypes): UMMZ 171162- 63, 171185, 171190, 
171214; 1 from the Virgin ls!ands: UZMK P76991; 1 from Tobago: BMNH 1922.6.22. 
109; 1 from St. Andrews Island: ANSP 72682; 42 from Campeche Banks, Mexico: 
CNHM 45652. 

MALACOCTENUS VERSICOLOR (Poey) 

(Plate IV, Fig. 4) 

Myxodes versicolor Poey, 1875: 173; Jordan, 1887: 599. 
Ma'ar::octenus versicolor, Jordan and Evermann, 1896: 468; Jordan and Evermann, 

1898: 2359; Jordan, Evermann, and Clark, 1930: 460; Smith, 1957: 14. 
M alacoctenus delalandi, Herre, 1942: 1 7 (not of V alenciennes) . 

Description. Fin rays: dorsal XVIII, 11 or 12 (12 in 25 out of 27 specimens); anal 
II, 18 or 19; pectorals 13 or 14 ( 14). Lateral line 59 to 64. Gill-rakers 11 to 13 ( 12 or 
13). Symphysial pores 1 to 5. 

Head 26.2 to 27.8 percent of standard length in specimens over 36 mm. Bony orbital 
diameter 7.8 to 8.9 percent of standard length in specimens over 36 mm.; never much 
larger (usually less) than snout length. First dorsal spine 11.3 to 15.8 percent of stand
ard length (rarely less than 12 percent); always exceeding all other dorsal spines, ex· 
cept the second which occasionally equals the first. Length of shortest pelvic ray con· 
tained 1% to 1% times in longest. Interspace between nuchal cirri bases contained 
1% to 6 times in a single base (usually less than 2% times). Maxillary length 8.6 to 
9.7 percent of standard length. Largest specimen 64 mm. 

Scales not present on midline before dorsal, or on prepectoral area of specimens under 
30 mm. Scales usually present on breast. 

There are three preopercular canals extending onto the opercle. The middle canal is 
the longest and extends from 1 / 5 to 3 / 5 the distance across the opercle. 

Female coloration differs from that of males in the presence of scattered smalL dark 
spots in the interspaces between the bands on the body. 

There are five or six bands on the body, the anterior four of which extend undimin· 
ished onto the spinous dorsal. The interspaces between the bands are dusky over a !ight 
ground color. The venter may be uniformly light or with a few heavy markings. The 
prepelvic region and ventral portions of the head are light or spotted. Three dark 
"spokes" with lighter interspaces extend from the eye: one anteroventrally. one median· 
ventrally, and one posteriorly. The opercle is variably blotched. 

The interspaces between the bands on the spinous dorsal are clear or dusky. The soft 
dorsal is variably dark spotted. The caudal and anal are barred. The pelvics are uni· 
formly light, except for the median ray on e2ch, which is uniformly dark. The pectorals 
are dusky or spotted, with the darkest areas anteroventrally. 
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Discussion. The location of the holotype of M. versicolor is not known; however, 
Poey's designation and figure are sufficient for the establishment of the identity of this 
form. The designation of a neotype would serve no useful purpose. 

Relationship. This species appears to be most closely related to M. africanus, as indi
cated by the nature of the coloration and lateral line scale count. It differs from that 
species in the nature of the dorsal formula and preopercular pores extending onto the 
opercle. When more specimens of M. africanus are available it may be found that these 
two species are conspecific. 

Material. Twenty-eight specimens were examined. Four from the Bahamas: BMNH 
1939.4.19.39, UM 852, 887; 1 from Cuba: USNM 114752; 2 from Puerto Rico UMMZ 
171151, USl\M 117435; 1 from the Virgin Islands: UZMK P76935; 15 from Barbados: 
Al\"SP 74477, SU 37289; 5 from Tobago: BMNH 1920.12.22.184--186, 1924.7.22.77. 

MALACOCTENUS AFR/CANUS Cadenat 

(Plate IV, Fig. 5) 

Malacoctenus africanus Cadenat, 1950: 271. 

Description. Fin rays: dorsal XX, 10; anal II, 19; pectorals 14. Lateral line 60. Gill
rakers 11. Symphysial pores 2. 

Head 30.6 percent of standard length. Bony orbital diameter 9.3 percent of standard 
length. Snout length 9.9 percent of standard length. First dorsal spine 13.6 percent of 
standard length, exceeding all others. Length of shortest pelvic ray contained 1 % times 
in longest. Interspace between nuchal cirri bases contained 11/2 times in a single base. 
Maxillary length 11.1 percent of standard length. Only one specimen examined 32.3 
mm. (maximum length recorded in original description 73.5 mm.). 

Scales not present on midline before dorsal; present on prepectoral area and breast. 
:\one of the preopercular pores can be considered as extending onto the opercle. 
The specimen examined is a male. There are six bands on the body, the anterior four 

of which extend undiminished onto the spinous dorsal. Between the second, third, and 
fourth bands from the posterior, are lighter bands. The ground color of the interspaces is 
dusky. The head and venter are dusky. There are four faint "spokes" extending from 
the orbit: one anteroventrally, one medianventrally, one posteriorly, and one dorso
posteriorly. 

The interspaces between the bands on the dorsal fin are dusky, as are the entire soft 
dorsal, caudal, pelvic, and pectorals (except for a blotch at the bases of the rays). 

Discussion. In his paper, Cadenat (1950) gave a crude drawing which he labeled: 
Malacoctenus africanus Cadenat. In the text, under the heading "Malacoctenus," he 
makes the statements: "Ce genre de Blenniidae a ecailles est nouveau par la cote OC· 

cidental d'Afrique. Un espece, qui sera decrite sous le nom de M. africanus . ... "Ob· 
'iiously, Cadenat did not intend to describe this species at that time. This is further 
evidenced by the fact that he des'gnated no type material. He did, however, distinguish 
the form from the other clinid ( L. nuchippinnis) in the Dakar area. All attempts to con
tact Dr. Cadenat have failed to elicit response, and I have been unable to examine any of 
his material. Nevertheless, the figure, the name, and the differentiation given in his paper 
are sufficient to constitute species description; and so the name must stand. The type be
comes, then, the figure (No. 211, page 270). From this figure I am able to count twenty 
dorsal spines and possibly ten rays; the same number as in the single specimen I have 
examined. 
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Relationship. This species appears to be most closely related to the western Atlantic 
M. versicolor, and may ultimately prove to be conspecific with it. It differs from M. 
versicolor in the dorsal formula and in the nature of the preopercular pores extending 
onto the opercle. 

Material. One specimen was examined from Dakar, Senegal: UZMK P76932. 

MALACOCTENUS G/GAS, New Species 

(Plate V, Figs. 1and2) 

M alacoctenus delalandi, Seale, 1940: 38 (in part; not of V alenciennes) . 

Description. Fin rays: dorsal XIX, 12; XX, 11to14; XXI, 10 to 13; XXII, 11to13; 
or XXIII, 13 (XXI, 12 in 70 percent of specimens); anal II, 20 to 24 (22 or 23); 
pectorals 13 to 15 (14) . Lateral line 53 to 65 (56 to 62). Gill-rakers 9 to 12 (10 or 11). 
Symphysial pores 1 to 3 ( 1 or 2). 

Head 23.4 to 31.0 percent of standard length in specimens over 22 mm. (less than 28 
percent in specimens over 45 mm.). Bony orbital diameter always shorter than snout 
and less than 8.5 percent of standard length in specimens over 60 mm.; always larger 
than snout and more than 8.5 percent of standard length in specimens under 42 mm.; 
rarely attaining 10 percent of standard length in specimens over 35 mm. Snout always 
less than 10 percent of standard length. In specimens from Guaymas and environs the 
first dorsal spine usually exceeds 13 percent of the standard length and all other dorsal 
spines. In specimens from other localities the first dorsal spine is frequently between 
10 and 13 percent of the standard length; decreasing in proportional size with increas· 
ing standard length (always more than 11 percent of standard length in specimens 
under 45 mm. and usually less than 11 percent in specimens over 60 mm.); it always 
exceeds the third, fourth, fifth, and last four dorsal spines (frequently exceeds all 
dorsal spines in specimens under 40 mm.) ; it is always exceeded by the tenth dorsal 
spine in specimens over 60 mm.; and is sometimes exceeded by the second dorsal spine 
in specimens over 60 mm. Length of shortest pelvic ray contained 11;3 to 1% times 
in longest. Interspace between nuchal cirri bases contained 1h to 1 time in a single 
base. Maxillary length 6.9 to 10.8 percent of standard length (usually less than 10 
percent). Largest specimen 96.5 mm. 

Scales present or not on midline before dorsal; present on prepectoral area of all 
specimens over 32 mm.; present on breast of all specimens over 46 mm. 

There are two to four preopercular canals extending onto the opercle, the longest of 
which extends less than one-half the distance across the opercle (usually less than one
quarter the distance) . 

Coloration differs between the sexes. Males have the dorsal, anal, and caudal uni 
formily dusky. The membranes of the anterior three dorsal spines are the darkest, and 
there is frequently a dark stripe subbasally on the spinous dorsal. The pectorals are 
clear with a dark, crescent mark extending oYer the bases of the rays. The pelvics are 
dusky with the innermost ray the darkest. The body has fiye irregular bands which are 
darker above the midline of the body; the anterior three bands do not extend ventrally 
as far as the anal base. The interspaces between the bands are uniformly dusky, darker 
above, and sometimes diffusely splotched ventrally. The Yenter is uniformly light and 
the ventral portion of the head is diffusely dusky. The sides of the head are variable; 
darker above and usually with either dark or light spots on the lower third. 

Females have the dorsaL anal, and caudal spotted. The pectorals, peh-ics, and bands 
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on the body are like those of the male. The interspaces between the bands are darker 
above and contain a diffuse reticular pattern below. The venter is similar to that of the 
male. The ventral side of the head is diffusely mottled as are the sides of the head. Fre. 
quently the entire body and head are suffusd with light specks. 

Specimens of about 18 mm. show indications of adult coloration. 
The following description of life coloration is taken from the field notes of Dr. Clark 

Hubbs (field number Q48-3): 
Ground color olive-green above. Two bluish stripes one scale width just above posterior lateral line. 

Color orange-brown below with bluish-whitish blotches covering about five scales. Abdomen white. 
Head olive-brown with bluish spots below eye and on cheek. Lower part of head olive-yellow. Mem· 
branes of spinous dorsal olive-green with four irregular rows of blotches on spines. Lower one blackish, 
upper ones orange-brown. Soft dorsal same, has seven orangish blotches and upper membranes 
whitish. Caudal membranes colorless; rays have seven alternate rows of orangish and yellowish stripes. 
Anal membranes orange-brown; rays with white, orange-brown, and yellow stripes; orange-brown 
from membranes then cover rays. Anterior tips whitish. Pectoral membranes colorless, rays almost 
so; colored at base with a blackish stripe. Above that three alternate stripes of yellow. Spinous dorsal 
where fin indents, fewer rows of blotches; orange-brown. Outer half of ray orange-brown. Pelvic 
orange-brown darker at tip. 

Discussion. This species, which attains the largest size of all the species of Malacoc· 
tenus, is restricted to the waters of the Gulf of California. Frequency distributions of 
total anal and dorsal elements (Table 4) indicate the possible presence of a dine 
when localities are listed north to south; a break possibly occurs at that latitude passing 
through Guaymas. Comparisons of specimens from opposite coasts of the Gulf show 
no significant differences, except for the longer first dorsal spines found in specimens 

TABLE 4 

Frequency Distributions of Total Anal and Total Dorsal Elements in Malacoctenus gigas, 
Arranged Geographically from North to South 

22 

Vicinity of Punta Peiiasco 
and Punta Cholla 21 

Vicinity of San Felipe 
Vicinity of Punta Diggs 
Isla San Luis 
Isla Mejia 
Isla Angel de la Guarda 
Northern Isla Tiburon 
Bahia los Angeles 
Isla Partida 
Southern Isla Tiburon 
Bahia San Francisquito 
Guaymas and vicinity 
Santa Inez and vicinity 
Isla Espiritu Santo 

Anal 

23 24 25 26 

65 353 76 1 
2 

11 l 
2 
l 

4 6 
5 41 2 
2 13 l 
1 

9 
4 14 

27 87 
15 38 
11 17 2 

PLATE v 
Arranged Top to Bottom 

Dorsal 

31 32 33 34 35 

3 31 371 109 
1 1 

12 1 
1 1 
1 

1 8 1 
5 38 6 

12 4 

9 
2 15 1 
9 102 3 
8 43 3 

1 2 25 2 

36 

2 

F1G. l. Malacoctenus gigas, SU 49648, an adult male, 75 mm. in standard length, from Bahia San 
Francisquito, Baja California, Mexico. 

FIG. 2. Malacoctenus gigas, SU 49618, an adult female, 80.5 mm. in standard length, from Punta 
Cholla, Sonora, Mexico. 

FIG. 3. Malacoctenus delalandei, SU 17870, an adult female, 41.5 mm. in standard lenth, from Ustup 
Island, Cape San Blas, Panama. 

FIG. 4. Malacoctenus afuerae afuerae, USNM 128214, an adult female, 46 mm. in standard length, 
from Lobos de Afuera Bay, Peru. 

F1G. 5. Malacoctenus a/uerae multipunctatus, CNHM 61900, an adult female, 48 mm. in standard 
length, from Bahia Santa Inez, Baja California, Mexico. 
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from the immediate Y:cinity ::>f Guaymas as compared to first dorsal spine lengths of 

specimens from other localities. 
Relationship. Malacoctenus gigas appears to be m'Jst closely related to a group of 

species comprising also M. afuerae in the Pacific, and M. delalandei in the Atlantic. It 
can be distinguished from the former and the other Pacific species by the characters 

giYen in the key. It differs from all the Atlantic species, except M. boehlkei, in its typi

cally high anal and dorsal formulae. lt differs from all but M. gilli, M. erdmani, and 

M. boehlkei in the number of times the interspace between the nuchal cirri bases is 

contained in a single nuchal cirrus base. It differs from the first of these in its larger 

number of lateral l'ne scales, and from the latter two in the nature of its dentition and 

lower pectoral count. 
Holotype. SU 49617, an adult male, 78 mm. in standard length. from 250 yards 

south of the tip of Punta Cholla, Sonora, Mexico (six miles north of Punta Peiiasco). 

Collected by Clark Hubbs and Janet Haig, March 19, 1948. 
Paratyp ~s . E!ght hundred forty-six specimens. Five hundred thirteen from the vicinity 

of Punta Peiiasco and Punta Cholla, S::>noro: SU 4 7183-84, 49618 ( parachronotopo

types) , 49624-31, 49534-42. UZMK 76956; 2 from the vicinity of San Felipe, Baja 

California: SU 49623, UCLA W54--193; 13 from the vicinity of Punta Diggs, Baja 

California: l "CLA W52-69, W52- 192A, W54-194; 2 from Isla San Luis: UCLA W52-

74; 1 from Isla Mejia: SU 49646; 10 from Isla Angel de la Guarda: UCLA W54--20; 

58 from Js!a Tiburon: Cl\HM 61903. SC 17875. 49619. CCLA W56-27; 16 from just 

south of Bahia Los Angeles, Baja California: TNHC 2973; 1 fom Isla Partida: SU 

49647; 3 from Bahia San Pedro, Sonora: SU 49649; 18 from Bahia San Francisquito, 

Baja California: SL' 49648; 115 from Guaymas and vicinity, Sonora: CAS 20721-22, 

SU 16483, 16537, 16644-45. 16655, 19180, 49643-45, 49622, UCLA W52-51; 54 from 

the vicinity of Santa Inez. Baja California: BMNH 1957.5.1.205-236. SU 49620-21, 

49650, UCLA W53-86, USNM 174961; 30 from Isla Espiritu Santo: CAS 6041. 
Named gigas because of its being the largest member of its genus. 

MALACOCTENUS DELALANDEI (Valenciennes) 

(Plate V, Fig. 3) 

Clinus delalandii Valenciennes (in Cuvier and Valenciennes), 1836: 379; Gunther. 

1861: 264 (in part). 
labrisomus delalandii, Swainson, 1839: 277. 
Clinus delalandi , Muller, 1864: 632 (in part) ; Gunther, 1868: 389 (in part). 

Jlalacoctenus delalandi, Gill, 1860: 103; Jordan and Evermann, 1896: 468 (in part); 

Gilbert. 1900: 179; Evermann and Marsh, 1900: 310; Jordan, Evermann, and 

Clark, 1930: 459 (in part); Nichols, 1930 : 376; Fowler, 1942A: 178. 
labrisomus delalandi, Jordan, 1887: 599. 
Ualacoctenus delalandii, Meek and Hildebrand, 1928: 938; Fowler, 1944: 472; Schultz, 

1949: 179. 

Description. Fin rays : dorsal XIX, 9 to 11; XX, 9 to 11; or XXI, 9 (XX, 10 in 75 per

cent of specimens) ; anal II, 17 to 20 ( 19) ; pectorals 13 to 15 (14). Lateral line 48 to 

54. Gill-rakers 10 to 12. Symphysial pores 1 to 6 ( 3 or 4). 
Head 26.5 to 29.2 percent of standard length in specimens over 25 mm. Bony orbital 

diameter 8.3 to 11.2 percent of standard length; always larger than snout length, which 

does not exceed 10 percent of standard length. First dorsal spine 10 to 13 percent of 
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standard length; only consistently exceeding third, fourth, fourth from last, third from 
last, and penultimate dorsal spines; usually exceeded by tenth dorsal spine. Length of 
shortest pelvic ray contained 1% to 2 times in longest. Interspace between nuchal 
cirri bases contained 11;2 to 8 times in a single base (usually 2 to 4 times). Maxillary 
length 8.2 to 9.8 percent of standard length. Largest specimen 55.8 mm. 

Scales not present on midline before dorsal or on prepectoral area. Breast usually 
scaled in adult males; mostly naked in females . The breast scales become fleshy in mature 
males. 

There are two or three preopercular canals extending onto the opercle, the more ventral 
is the longest, extending two-fifths to one-half the distance across the opercle. 

Coloration depends on sex and geographic distribution. Females have the dorsal, anal, 
and caudal fins densely spotted; body pattern is overlain by numerous irregular patches 
of dusky spots. In contrast to this, the fins of males are uniformly colored, as is the body. 
Both sexes have the membranes of the anterior three or four dorsal spines more heavily 
pigmented than any of the others, and a dusky area running subbasally the length of 
the spinous dorsal. There is a dark, crescent mark at the base of the pectoral rays in 
all specimens, otherwise the pectorals and pelvics are unmarked. 

The six irregular bands on the body are usually discernible in females, but rarely so in 
males. All specimens from Brazil, Panama, Venezuela, and Tobago have a well developed 
dark blotch covering most of the opercle. Only a few specimens from Guatemala and 
neither specimen from Puerto Rico showed indications of this blotch. The ventral portions 
of the body and head are uniformly dusky in males, but the ventral portion of the head is 
either barred with light and dark or spotted in females. The body is usually abruptly 
lighter below the midline. Four dark "spokes" with lighter interspaces extend from the 
eye: one anteroventrally, one ventrally (the most distinct) , one posteriorly, and one 
dorsoposteriorly. Specimens 16 mm. long show indications of adult coloration, though 
the fins are variably spotted at this stage. 

Discussion. This species was named for its collector, Delalande. It is therefore neces
sary to emend Valenciennes' name delalandii to delalandei in accordance with the rules 
of nomenclature. 

Relationship. This species appears to be most closely related to the Pacific M. afuerae 
and M. gigas. It differs from the former most notably in the nature of the preopercular 
canals on the opercle, the typical formula of the dorsal, and the color pattern; and from 
the latter in dorsal and anal formulae, coloration, and the number of times the interspace 

between the nuchal cirri bases is contained in a single base. 
Mate rial. One hundred nineteen specimens were examined. Thirty from Guatemala: 

UMMZ 144151; 2 from Puerto Rico: USNM 50179, 126125; 2 from Tobago: BMNH 
1924.7.22.78-79; 11 from Natal, Brazil: CNHM 61893, SU 49584; 7 from Venezuela: 

USNM 123170-71; 67 from Panama: USNM 81893-97, 114751, CNHM 26001-15, 

18547, Sl117870, UCLA W53-268. 

MALACOCTENUS AFUERAE (Hildebrand) 

(For synonymy see subspecies) 

Description. Fin rays: dorsal XVIII, 11 or 12; XIX, 10 to 12; or XX, 9 to 11 (XIX, 11 
in 62 percent of specimens) ; anal II, 18 to 20 (19) ; pectorals 13 to 15 ( 14). Lateral 
line 53 to 61 ( 53 to 56). Gill-rakers 11 to 15 (11 to 13). Symphysial pores 3 to 13 ( 4 

to 8). 
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Head length 27 to 31.4 percent of standard length in specimens over 15.5 mm. Bony 
orbital diameter larger than snout in specimens under 38 mm. ; either of these measure
ments usually less than 10 percent of standard length. First dorsal spine never attaining 
11.5 percent of standard length (usually less than 10 percent) ; always exceeding second 
through fourth and fifth from last through penultimate dorsal spines; always exceeded 
by other dorsal spines, except last, which it sometimes exceeds. Length of shortest pelvic 
ray contained 11/z to 1% times in longest. Interspace between nuchal cirri bases con
tained more than four times (sometimes bases meet) in a single base. Maxillary length 
9.3 to 11.2 percent (usually less than 10.5 percent of standard length. Largest specimen 
56.6 mm. 

Scales are not present on the midline before the dorsal fin ; sometimes present on the 
prepectoral area ; present on the breast of males only, the scales becoming fleshy with 
maturity . 

There are two or three preopercular canals extending onto the opercle, the longest 
of which extends one-half to three-quarters the distance across the opercle. When two 
canals are present the more ventral one is the longest ; when three canals are present the 
middle one is the longest. 

Coloration is discussed under the subspecies. 
R elationship. This species appears most closely related to the Pacific ,U . gigas and the 

Atlantic M. delalandei. It can be distinguished from the former by characters 
given in the key, and from the latter in the nature of the preopercular canals on the 
opercle, by the typical formula of the dorsaL and in coloration. 

MALACOCTENUS AFCERAE AFUERAE 1Hildebrand1 

!Plate V, Fig. 4) 

labrisomus af uerae Hildebrand, 1946: 400. 
M alacotenus af uerae, Hubbs, 1952: 104. 

This subspecies is separated from M. a. multipunctatus under the account for that 
subspecies. 

Because of the poor, or juvenile, condition of those specimens examined, it is necessary 
to refer to the original desc ription and fi gure for purposes of determining the color 
pattern. In none of the specimens examined, nor in Hildebrand's figure or account is 
there to be found indications of a profuse spotting of the venter or sides of the body. 
Despite the poor condition of the type material it is hardly considered possible that spot
tin g as found in M. m. multipunctatus ever existed , except on the wntral surface of the 
head. Faint indications of the body bands are still di scernible in the type materiaL 

Material. Six specimens were examined. One from Port Parker, Costa Rica: SU 
49595 ; 1 from Chame Point, Panama : l-S:\M 81963 ; 1 from Manta, Ecuador: CSNM 
143030 ; 3 from Lobos de Afuera Bay, P eru: CS:\M 12821.3 I holotype of l. afuerae), 
128214 . 

. MALACOCTENUS AFUERAE ML'LTIPUNCTATCS. :\ew Subspecies 

I Plate V, Fig. 5) 

.1Ialacoctenus a. multipunctatus diffffers from lit/. a. afuerae in the nature of its dense, 
dark spotting, which in most youn g and all adults encompasses all of the ventral regions 
anterior to the anus and the sides of the body and head below the midline I in females and 
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some males, all of the body, head, and unpaired fins). Spots on the \"enter and breast of 
males may be obscured by the presence of fleshy scales. Though only six specimens of 
M. a. a/uerae are known, none approximate the spotted condition of J/. a. m11/ti
punctat11s. 

Frequently males are lighter and more uniform in color than females. especially abo,-e 
the midline of the body. l-sually the spotting on males takes the form of a fine peppering 
rather than a polka-dotting as found in females. 

The complex color pattern is best understood by reference to the photograph rather 
than by a written description. 

The two subspecies are allopatric, separated by approximately sewn hundred miles 
of coastline from which no clinids are known_ -1/alacoctenus a. ajuerae is known only 
from those areas south of the Gulf of Fonseca and J/_ a. multipunctatus only from those 
areas north of the Gulf of Tehuantepec. 

Holotype. SC 49596, an adult male 43.8 mm_ in standard length. from the southwest 
end of San Lucas Bay, Baja California_ l\lexico. Collected by J. Bohlke_ D. Cohen_ and J. 
Lindbergh, May 20, 1952 I Field number: 44-TP-l). 

Paratypes. One hundred thirty-se,·en specimens from l\Iexico. One from one and one
half miles south of Punta Peiiasco, Sonora: SC 49599; 2 from Bahia Agua Dulce. Isla 
Tiburon, Gulf of California: UCLA W56-26; 1 from the southwest corner of Isla Par
tida, Gulf of California: SU 49600; 2 from Punta de las Cuerns, Sonora: CCLA W50-
37; 90 from Bahia Santa Inez, Baja California: Cl\HM 61900, CS:\M 17--1-962; 2 from 
Bahia Coyote in Bahia Concepcion, Baja California: CCLA W53-91: I parachronoto
potypes: SU 49591; 7 from Cape San Lucas, Baja California: SC 18933: 1 from 
Mazatlan, Sinaloa: UCLA W51-58; 19 from the Islas Venados: BM:\H 1951.5.1.11-81. 
UCLA W51-20, W51- 33, W51- 54; 2 from l\Iazanillo, Colima: l -l\f\IZ 171893; 3 from 
Puerto Marques, Guerrero: SU 49598. 

Named multipunctatus for the numerous spots which distinguish it from the other 
species of Malacoctenus. 

MALACOCTE/\'CS HL-BBSI. :\ew Species 

(for synonymy see subspecies I 

Description. Fin rays: dorsal XIX. 10 to 13: XX, 9 to 12; or XXL 10 to 12 I XX. 11 
in 75 percent of specimens of fl!/. h. hubbsi and 59 percent of specimens of J/. h. poh-
porosus) ; anal IL 18 to 23 ( 19 to 21; 20 in 18 percent of M. h. hubbsi and 53 percent of 
M. h. polyporosus I ; pectorals 13 to 15 ( 14 I. Lateral line --1-9 to 61 I Table 5 I. Gill-rakers 
10 to 14 ( 11or12): Symphysial pores 1to10 I Table 6 I. 

Head 26.0 to 30-8 percent of standard length in specimens over 22 mm. Bony orbital 
diameter smaller than snout in specimens over --1-5 mm.; larger than snout in specimens 
under 35 mm. Either of these two measurements usually less than 10 percent of standard 
length. First dorsal spine rarely less than 11 percent of standard length. decreasing in 
proportional size with increasing standard length I as much as 28 percent of standard 
length in specimens under 25 mm .. though usually 13 to 15 percent in specimens up to 
45 mm.) ; usually exceeding second through fifth and last four dorsal spines; frequently 
exceeded by second and tenth dorsal spines in specimens owr --1-8 mm. Length of shortest 
pelvic ray contained 1 Y:? to 2 times in longest. Interspace between nuchal cirri bases 
contained 1 to 31h times in a single base. Maxillary length 8.6 to 10.2 percent of stand
ard length (usually less than 9.8 percent I. Largest specimen 19.5 mm. 
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TABLE 5 

Frequency Distributions of Lateral Line Scales in Malacoctenus hubbsi (Arranged North to South 
for Each Heading) 

49 50 51 S2 S3 S4 SS S6 s; S8 59 60 61 

M. h. hubbsi 

Pacific Coast, Baja California 

Puerta Mala Arrima 1 10 25 28 10 7 1 ··-· 
Bahia Magdalena 1 3 11 28 29 19 9 5 2 

Gulf Coast, Baja California 1 

Isla Mejia 2 7 11 9 5 3 
Isla Angel de la Guarda 6 9 7 8 2 1 
Isla Partida 3 11 15 9 9 3 4 
Bahia San Francisquito 6 20 36 32 12 9 1 
Bahia San Carlos 2 11 22 15 6 3 
Isla Santa Inez 1 1 
Bahia Santa Inez 2 5 20 16 8 1 
Isla Ildefonso 2 1 2 10 8 22 15 1 
Isla Coronado 1 
Isla Monserrate 2 3 1 2 
Bahia Agua Verde 1 1 4 2 
Isla Cerralvo 2 2 
Bahia de los Muertos 3 2 1 
Punta Frailes 4 1 
San Lucas 2 

Gulf and Pacific Coast, Mexico 

Isla Tiburon 9 10 16 10 4 
Isla San Pedro Martir2 9 6 8 10 4 
Isla San Pedro Nolasco 1 1 1 1 .... 
Bahia San Pedro 2 7 5 1 1 
Guaymas and environs 1 4 12 38 58 70 39 20 9 6 

M. h. polyporosus 

Punta Camaron 1 2 
Mazatlanl 3 7 30 22 20 5 2 1 
Chamela 1 
Cleophas (Tres Marias) 1 
Acapulco 1 

l Including adjacent islands. 
2 Arbitrarily included here. 

Scales never present on midline before dorsal; present or absent on prepectoral area 

and breast of adult of M. h. hubbsi; always present on prepectoral area and breast of 

adults of M. h. polyporosus. 
There are two to four preopercular canals (the most ventral of which may be present 

only as a pore) extending onto the opercle, the longest of which extends from two-fifths 

to three-fifths the distance across the opercle. 
Color pattern is variable with sex and locality. Specimens of M. h. hubbsi vary 

geographically and within a series more than do those of M. h. polyporosus. The most 

striking character demonstrating this is represented in Plate VI, Figure 4 showing ex· 

tremes in color pattern of the ventral side of the head. Some specimens of M. h. hubbsi 

show the spotted condition which is present in M. h. polyporosus, but in no specimen of 

M. h. polyporosus is the underside of the head barred. The barred pattern, or some 

recognizable variation of it, always constitutes a large, if not the largest, percentage of 

ventral head patterns present in any series of M. h. hubbsi. 
There is a spot almost always present at the base of each pelvic fin. 
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TABLE 6 
Frequency Distributions of Symphysial Pores in Specimens of Malacoctenus hubbsi 

Over 4-0 mm. in Standard Length 

2 10 

M. h. hubbsi 

Pacific Coast, Baja California 

Puerta Mala Arrima 46 IO 6 
Bahia Magdalena 51 25 28 6 

Gulf Coast, Baja Californial 

Isla Mejia 13 7 13 4 
Isla Angel de la Guarda 13 13 20 3 
Isla Partida 12 7 25 IO 1 
Bahia San Francisquito 59 36 40 4 
Bahia San Carlos 9 4 7 2 
Isla Santa Inez 2 l 
Bahia Santa Inez 13 15 2-t 8 1 
Isla Ildefonso 24 18 20 3 
Isla Coronado l 
Isla Monserrate 3 3 l 
Bahia Agua Verde 4 3 4 
Isla Espiritu Santo 1 
Isla Cerralvo 2 l 
Bahia de los Muertos 2 4 2 
Punta Frailes 2 2 2 
San Lucas 1 2 

Gulf and Pacific Coast, Mexico 

Isla Tiburon 19 18 18 4 
Isla San Pedro Martir2 11 7 12 1 
Isla San Pedro Nolasco 2 3 
Bahia San Pedro 8 1 7 1 
Guaymas and environs 126 72 113 23 

M. h. polyporosus 

Punta Camaron 1 2 
Mazatlan1 1 IO 14 26 21 20 5 3 1 
Cleophas (Tres Marias\ 1 

1 Including adjacent islands. 
! Arbitrarily induckd here. 

Males of both subspecies are usually separable from females by ha,·ing a more uniform 
coloration and decreased, or usually absent. spotting of the dorsal, anal. and caudal fins. 

Other particulars of coloration can be determined from the photographs. 
Relationship. Malacoctenus hubbsi appears to be most closely related to a group of 

species comprising also M. zacae, M. costaricanus, M. zonifer, M. zonogast.er, and M. 
ebisui, in the Pacific and M. triangulatus in the Atlantic. It can be distinguished from 
the Pacific forms by the characters given in the key. It differs from M. triangulatus in 
lacking scales on the midline before the dorsaL in haYing the length of the shortest peh-ic 
ray contained in the longest fewer times, and in coloration. 

Holotype. See nominal typical subspecies. 

MALACOCTENUS HUBBS/ HUBBS/, l\ew Subspecies 

t Plate VI, Figs. 1, 2, and 4) 

Malacoctenus delalandi, Osburn and :\"ichols, 1916: 178 4 tnot of Valenciennes). 
Malacoctenus, new species Barnhart and Hubbs, 1946: 371 •. 
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This subspecies is separated from M. h. polyporosus under the account for that sub
species. 

In Table 6 it can be seen that there is a bimodality of the symphysial pores at the 1 
and 3 frequencies for this subspecies. Young specimens always have one centrally lo
cated pore. If more pores are formed at a later stage they usually appear as a pair 
rupturing simultaneously. The number of pores present appears to be stabilized by the 
time the individual attains 40 mm. 

Barnhart and Hubbs (1946) referred to Osburn and Nichols' (1916) specimen of 
M alacoctenus, from Cedros Island in Bahia San Sebastian Vizcaino, as a new species. 
Although this specimen has not been seen, the only specimens of Malacoctenus known 
from localities that far north on the Pacific coast are those of M. h. hubbsi. 

Holotype. SU 49651, an adult male, 57.3 mm. in standard length, from the southwest 
end of Isla San Pedro Martir, Gulf of California, Mexico. Collected by J. Bohlke and 
party, May 4, 1952 (Field number: 34-TP-2). 

Paratypes. Two thousand five hundred ninety-three specimens. Nine hundred sixty· 
four from Puerto Mala Arrima, Bahia Sebastian Vizcaino, Baja California, Pacific 
coast: UCLA W51-221, W51-223-4; 246 from Bahia Magdalena, Baja California, 
Pacific coast: SU 49659- 60, UCLA W55--85, W55-93-4; 39 from Isla Mejia, Gulf of 
California: SU 49668; 95 from Isla Angel de la Guarda, Gulf of California: UCLA 
W54-258, W54-262, W56-20; 145 from Isla Partida, Gulf of California: SU 18932, 
49669, UCLA W56-22; 136 from Bahia San Francisquito, Baja California, Gulf coast: 
SU 49670-72; 24 from Moreno Rocks, Bahia San Carlos, Baja California, Gulf coast: 
49664; 3 from Isla Santa Inez, Baja California, Gulf coast: SU 49657-58; 137 from 
Bahia Santa Inez, Baja California, Gulf coast: BMNH 1957.5.1.150.,-204, SU 18935, 
49655-56, UCLA W53-91; 1 from Bahia Coyote, Bahia Conception, Baja California, 
Gulf coast: UCLA W53-97; 67 from Isla Ildefonso, Gulf of California: SU 19182, 
49673- 75; 1 from Isla Coronado, Gulf of California: SU 18769; 8 from Isla Monser· 
rate, Gulf of California: SU 49665; 11 from Bahia Agua Verde, Baja California, Gulf 
coast: SU 18934; 2 from Isla Espiritu Santo, Gulf of California: CAS 20719, SU 
49654; 5 from Isla Cerralvo, Gulf of California: SU 49663; 8 from Bahia de los 
Muertos, Baj a California, Gulf coast: SU 49662; 7 from Punta Frailes, Baja Cali· 
fornia, Gulf coast: UCLA W52- 263; 6 from Cape San Lucas, Baja California: SU 
49676, USNM 134904, UCLA W55-118; 111 from Isla Tiburon, Gulf of California: 
USNM 174965, SU 49653, 49667; 43 from Isla San Pedro Martir, Gulf of California: 
SU 49652 (parachronotopotypes); 6 from Isla San Pedro Nolasco, Gulf of California: 
SU 18968, 49666; 17 from Bahia San Pedro, Sonora: SU 18969; 521 from Guaymas 

PLATE VI 
Arranged Top to Bottom 

Fie. 1. Malacoctenus hubbsi hubbsi, SU 49652, an adult male, 58.5 mm. in standard length, from 
Bahia San Carlos, Baja California, Mexico. 

Fie. 2. Malacoctenus hubbsi hubbsi, SU 49664, an adult female, 57 mm. in standard length, from 
Bahia San Carlos,Baja California, Mexico. 

Fie. 3. Malacoctenus hubbsi polyporosus, UCLA W51- 20, an immature male, 49 mm. in standard 
length, from the Islas Venados, north of Mazatltan, Sinaloa, Mexico. 

Fie. 4. Ventral view of Malacoctenus h. hubbsi (upper) and Malacoctenus h. polyporosus (lower) 
showing coloration of ventral side of head. 

Fie. 5. Malacoctenus zacae, SU 49685, holotype, an adult male, 43.8 mm. in standard length, from 
Puerto Marques, Guerrero, Mexico. 

Fie. 6. Malacoctenus zonogaster, SU 37583, an adult female, 58.5 mm. in standard length, from 
James Island, Galapagos. 
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and environs, Sonora: CAS 20720, SU 16654, 16564, 16514, 16522, 16573, 49661, 
CNHM 42685, 50254, 61902. 

I take pleasure in naming this species for Dr. Clark Hubbs in recognition of his con
tributions to the study of clinid systematics. 

MALACOCTENUS HUBBS! POLYPOROSUS, New Subspecies 

(Plate VI, Figs. 3 and 4) 

This subspecies differs from M. h. hubbsi most prominently in having a higher average 
number of symphysial pores (Table 6) , in having a lower average number of lateral 
line scales (Table 5), and a lower average number of anal rays (see Description under 
species). 

The two subspecies are entirely allopatric: M. h. hubbsi is known only from the Gulf 
of California coast of Mexico as far south as Guaymas, the Gulf and Pacific coasts of 
Baja California, and the islands of the Gulf of California; M. h. polyporosus is known 
only from the coast of the Mexican mainland from Punta Camaron, north of Mazatlan, 
to Acapulco and the Islas Tres Marias. 

Holotype. USNM 174957, an adult male, 51 mm. in standard length, from the Islas 
Venados, just north of Mazatlan, Sinaloa, Mexico. Collected by G. Bartholomew and K. 
Norris, February 26, 1951 (Field number: W51-26) . 

Paratypes. Four hundred ninety-nine specimens. Three from Punta Camaron, Sinaloa: 
UCLA W51-44; 8 from Mazatlan, Sinaloa: UCLA W51-58; 485 from the Islas Venados: 
ANSP 74511, BMNH 1957.5.1.90--149, CNHM 61898, UCLA W51-20, W51-29, W51-
54, USNM 17 4960 ( parachronotopotypes) ; 1 from Chamela, J alisco: SU 49677; 1 from 
Acapulco, Guerrero: SU 49679; 1 from Isla Maria Cleophas, Tres Marias: SU 49678. 

Named polyporosus for its many symphysial pores. 

MALACOCTENUS COST ARICA NUS, New Species 

(Plate VII, Fig. 1) 

Description. Fin rays : dorsal XIX, 11; anal II, 19; pectorals 13 or 14 (14). 
Lateral line 50 or 51. Gill-rakers 10 or 11. Symphysial pores 4 and 7. 

Head 27.6 to 30.0 percent of standard length in specimens over 28 mm. Bony orbital 
diameter 8.4, 8.0, 10.4, 10.6, and snout length 8.8, 8.4, 9.7, 8.8 percent of standard 
length respectively in specimens 51.2, 49.8, 28.8, 28.3 mm. First dorsal spine more than 
11 percent of standard length; exceeding second through fifth and last four dorsal 
spines; sometimes exceeding tenth. Length of shortest pelvic ray contained 1 % to 2 
times in longest. lnterspace between bases of nuchal cirri contained more than four 

PLATE VII 

Arranged Top to Bottom 
FIG. l. Malacoctenus costaricanus, SU 49601, holotype, an adult female, 49.8 mm. in standard 

length, from Piedra Blanca Bay, Costa Rica. 
FIG. 2. Malacoctenus zoni/er zonifer, UCLA W51-52, an adult female, 58.5 mm. in standard length, 

from the Islas Venados, north of Mazatlan, Sinaloa, Mexico. 
FIG. 3. Malacoctenus zonifer sudensis, SU 49707, an adult female, 49 mm. in standard length, from 

the Gulf of Nicoya, Costa Rica. 
FIG. 4. Malacoctenus triangulatus, ANSP 74729, holotype, an adult male, 45 mm. in standard length, 

from New Providence Island, Bahamas. 
FIG. 5. Mal,acoctenus ebisui, SU 49614, an adult female, 31.3 mm. in standard length, from Bahia 

Honda, Panama. 
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times in a single base. Maxillary leng<h 9.2 to 10.6 percent of standard length. Largest 
specimen 51.2 mm. 

Scales present on midline before dorsal, on ventral margin of prepectoral area, and 
sometimes on breast. 

There are three preopercular canals extending onto the opercle, the middle one of 
which is the longest, and extends three-fifths to two-thirds the distance across the opercle. 

There are six irregular bands on the body, much darker above the midline of the 
body. These bands extend slightly onto the dorsal. The body is noticeably lighter below 
the midline. There are numerous small spots in longitudinal series on the body, most 
noticeable below the midline of the body in the adults; absent in the young. The head 
is light and unmarked except for some dark spots behind the eye and on the dorsal 
portions of the preopercle and opercle. The membranes of the anterior three dorsal 
spines are the darkest. The dorsal has some dark spots distally on the sixth from the 
last spine. Other dark spots are found, distally on the first two dorsal rays. The anal is 
marked with dusky spots. The caudal is irregularly barred (barring absent in the small 
specimens) and has dark spots distally on the uppermost and lowermost two rays. The 
pectorals and pelvics are unmarked. 

Relationship. Malacoctenus costaricanus appears to belong to a group of species in
cluding M . hubbsi, M. zacae, M. ebisui, M. zonifer, and M. zonogaster, in the Pacific, and 
M. triangulatus in the Atlantic. It can be distinguished from the Pacific species by char· 
acters given in the key. It differs from M. triangulatus in dorsal and anal formulae, 
number of symphysial pores, number of times the length of the shortest pelvic fin is 
contained in the longest, and in coloration. 

Holotype. SU 49601, an adult female, 49.8 mm. in standard length, from Piedra 
Blanca Bay, Costa Rica. Collected by the l\ew York Zoological Society Zaca Expedition, 
February 2, 1938 (Original number 28151). 

Paratypes. Three specimens. Two parachronotopoty'pes: SU 49602; 1 paratopotype: 
SU 49603. 

Named costaricanus because it is known only from Costa Rica. 

MALACOCTENUS ZACAE, New Species 

(Plate VI, Fig. 5) 

Description. Fin rays: dorsal XX, 9 to 11 or XXI, 9 or 10 (XX, 10 in 75 percent of 
specimens); anal II, 18 to 20 (19); pectorals 14. Lateral line 50 to 55. Gill-rakers 9 
to 11. Symphysial pores 3 to 15 ( 4 to 8). 

Head 26.0 to 31.2 percent of standard length in specimens over 16.5 mm. in standard 
length. Bony orbital diameter larger than snout in specimens under 40 mm.; equal to 
or larger than snout in specimens over 40 mm. Either of these measurements attaining 
10 percent of standard length only rarely in specimens over 30 mm. First dorsal spine 
always exceeding 10 percent of standard length (see Discussion below) ; usually ex
ceeding all other dorsal spines, except in specimens from Mazatlan south; here occasion
ally exceeded by tenth dorsal spine. Length of shortest pelvic ray contained lV2 to 
1% times in longest. Interspace between nuchal cirri bases contained more than 3 times 
(sometimes bases meet in midline) in a single base. Maxillary length 8. 7 to 9.6 percent 
of standard length. Largest specimen 47 mm. 

Scales not present on midline before dorsal or on prepectoral area; a few sometimes 
encroaching on breast. 
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Tht!re are three (rarely four) preopercular canals extending onto the opercle, the 
two more ventral of which are of about equal length and extend one-half to three-quarters 
the distance across the opercle. Frequently the upper half of the operc'.e is covered by a 
branching network of these canals. 

I could detect no differences between the coloration of males and females, although 
individual specimens may show considerable variation. 

The dorsal may or may not be spotted. The membranes of the anterior three spines 
are the darkest. There is usually a concentration of pigment distally on the anterior two 
or three soft rays. There are spots or dusky areas on the dorsal above the bands on the 
body. The anal may be unmarked or barred with dusky. The caudal is clear or with 
irregular elongate spots on the rays. There are frequently concentrations of pigment at 
the tips of the upper and lower rays. The pectorals are clear with some dusky areas at 
the bases of the more ventral rays. The pelvics are unmarked. The body has five or six 
irregular, triangular-like bands with their bases dorsal. The bands are usually darkest 
in their midportions and lightest below the midline of the body. They are frequently 
indicated as dusky areas outlined by pairs of darker blotches dorsally, medially, and 
ventrally. The interspaces between the bands are dusky above and lighter be!ow the mid
line, with irregular markings below the midline. The venter is unmarked, and only very 
rarely are there dark spots at the bases of the pelvic fins. The ventral portion of the head 
is unmarked or delicately specked. The sides of the head may be uniformly dusky, 
marked with distinct lines and blotches, or with three or four "spokes" radiating from 
each orbit. Frequently there is a dark quasi-circle on the lower half of the opercle with 
lines extending ventrally from it. A similar mark may appear on the prepectoral area. 
There is usually a branched stripe extending beneath the orbit. 

Discussion. There appears to be a north-south dine in the length of the first dorsal 
spine when recorded as percent of standard length (Table 7). However, when more ),: : 

TA BLE 7 
Frequency Distributions of F irst Dorsal Spine Lengths Recorded as Percent of 

Standard Length in Malacoctenus zacae 

Upper Class Limits 10 9 11.9 12.9 13.9 14 .9 15.9 

Arroyo Seco, Paci fic Coast, Baja Californ ia 
Los Frailes, tip of Baja California l l l 
San Lucas, tip of Baja California 2 4 4 2 
Mazanillo, Colima 1 l 
Acapulco, Guerrero 4 13 8 6 
Puerto Marques, Guerrero l 5 2 1 

16.9 17.9 

3 

specimens are known it may be that two subspecies are present: one from Baja Cali 
fornia and the Gulf coast of Mexico, and the other on the P acific coast of Mexico from 
Mazatlan southward. In northern specimens the spine reaches its maximum length. 

Relationship. This species is most closely related to a group comprising also in the 
Pacific M. hubbsi, M. ebisui, M. zonifer, M. costaricanus, and M. zonogaster, and in the 
Atlantic, M. triangu!atus. It can be distinguished from the Pacific forms by characters 
given in the key. It differs from M. triangulatus in having typically lower counts for the 
dorsal and anal fins, in not having the prepectoral area scaled, in not having scales on the 
midline before the dorsal, and in the number and nature of the preopercular canals ex
tending on the opercle. 

Holotype. SU 49685, an adult male, 43.8 mm. in standard length, from Puerto Mar-
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ques, south of Acapulco, Guerrero, Mexico. Collected by C. L. Hubbs, Zaca Expedition, 
September 10, 1946 (Field number: H 46--239) . 

Paratypes. Sixty-eight specimens from Mexico. Eight parachronotopotypes: SU 
49686; 1 paratopotype: SL' 49688; 35 from Acapulco, Guerrero: SU 49687, USNM 
174966; 2 from Mazanillo, Colima: UMMZ 171895; 14 from the vicinity of Cape San 
Lucas, Baja California: CNHM 61899, SU 49690; 4 from Frailes Bay, Baja California 
(east coast): BMNH 1957.5.1.88-89, UCLA W52-263; 4 from three miles north of 
Arroyo Seco, Baja California (west coast): SC 49689. 

Named zacae for the Zaca Expedition. 

MALACOCTENUS ZONOGASTER Heller and Snodgrass 

(Plate VI, Fig. 6) 

Labrosomus delalandi, Gilbert, 1890: 452 (not of V alenciennes) . 
Malacoctenus zonogaster Heller and Snodgrass, 1903: 217; Snodgrass and Heller, 1905: 

420; Kendall and Radcliffe, 1912: 152; Herre, 1936: 403; Fowler, 1938: 259; 
Seale, 1940: 39; Fowler, 1944: 521; Hubbs, 1952: 105. 

M alacoctenus delalandi, Borodin, 1928: 32" (not of Valenciennes). 

Description. Fin rays: dorsal XX, 12; XXI 10 to 12; or XXII, 10 or 11 (XXI, 11 in 
82 percent of specimens); anal II, 20 to 22 (21); pectorals 14. Lateral line 57 to 64 
(59 to 62). Gill-rakers 10 to 13. Symphysial pores 1to14 (3 to 8). 

Head length 26.2 to 29.0 percent of standard length in specimens over 26 mm. Bony 
orbital diameter sometimes exceeding 10 percent of standard length; larger than snout 
in specimens over 40 mm.; usually smaller than snout in specimens over 50 mm. Snout 
length never attaining 10 percent of standard length. First dorsal spine usually exceed
ing 12.5 percent of standard length; always exceeding all other dorsal spines. Length 
of shortest pelvic ray contained ll/z to 21/,3 times in longest. lnterspace between nuchal 
cirri bases contained 2 to 5 times in a single base. Maxillary length 7.9 to 9.3 percent of 
standard length. Largest specimen 69.2 mm. 

Scales sometimes present on midline before dorsal and on breast; never present on 
prepectoral area. 

There are from two to five, usually two or three, preopercular canals extending onto 
the opercle, the more ventral of which is the longest and extends from one-third to one
half the distance across the opercle. 

Color pattern is variable with sex. Males have the dorsal clear or dusky with few or no 
dark spots. The membranes of the anterior three dorsal spines are darker than the 
others. The anal is dusky, becoming darker at its distal margin. The caudal is spotted; 
the pectorals are dusky with a few dark spots on the proximal portions of the ventral 
rays. The pelvics are variably marked, but the innermost ray is always dark. There are 
six irregular bands on the body which are uniformly dark. The interspaces between the 
bands are dusky with little or no indications of spotting. The venter is light or dusky 
without conspicuous markings on the midportions. The ventral portion of the head is 
darkly mottled or barred. The sides of the head are mottled. There is a conspicuous dark 
blotch on the upper third of the opercle, below which is a slightly smaller light area. 

Females have the dorsal, anal, and caudal densely spotted. The membranes of the 
first three dorsal spines are like those of the male. The pectorals are dusky and spotted, 
especially on the proximal portions of the ventral rays. The pelvics are like those of the 
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male. There are six irregular bands on the body which are sometimes interrupted and 
always lighter below the midline of the body. The interspaces between the bands are 
conspicuous for rows of small dark spots, lighter below the midline of the body, and con
taining irregular marks. In larger females the venter is darkly spotted or lined over its 
entire area. In smaller females the spotting does not extend across the venter. The sides 
of the head are as in the male. Specimens of 16 mm. show indications of adult coloration. 

Relationship. Malacoctenus zonogaster appears to belong to a group comprising in 
the Pacific M. hubbsi, M. zacae, M. costaricanus, M. zonifer, M. ebisui, and in the At
lantic, M. triangulatus. It can be distinguished from the Pacific forms by characters 
given in the key. It differs from M. triangulatus, in lacking scales on the prepectoral 
area, in having the length of the shortest pelvic ray contained fewer times in the longest, 
and in coloration. 

Material. Two hundred nineteen specimens were examined from localities throughout 
the Galapagos Islands, to which area this species is restricted: AMNH 3530, BMNH 
1938.12.12.111-112, CAS 3062-63, 3124-25, 3681-84, 4088-89, 4497--4505, 4965-68, 
5347, 5497, 6905, CNHM 24876-24918, MCZ 29410, SU 24378, 24390, 24397-98, 
37581-85, 37588, UCLA W53-16, W53-152. W55-314. USNM 38297. 65568, 107111. 

MALACOCTENUS ZONIFER (Jordan and Gilbert 1 

(For synonymy see subspecies) 

Description. Fin rays: dorsal XIX, 11 or 12; XX, 10 to 12; or XXI, 11 (XX. 11 in 
85 percent of specimens); anal II, 17 to 21 (19 or 20); pectorals 13or14 (14). Lateral 
line 52 to 60 (54 to 58) . Gill-rakers 9 to 13 (10 to 12). Symphysial pores 1 to 20. 

Head 26.4 to 30.0 percent of standard length in specimens over 22 mm. Bony orbital 
diameter usually smaller than snout in specimens over 40 mm.; usually larger than snout 
in specimens less than 35 mm. Either of these measurements rarely attaining 10 percent 
of standard length in specimens over 40 mm. Length of first dorsal spine usually less 
than 10 percent of standard length (always less than 11 percent) ; always exceeding 
third, fourth, and last four dorsal spines; always exceeded by tenth dorsal spine; some
times exceeded by second and fifth dorsal spines. Length of shortest pelvic ray con
tained 1% to 13,4 times in longest. lnterspace between nuchal cirri bases contained 
11;2 to 4 times in a single base. Maxillary length 9.2 to 10.5 percent of standard length. 

Largest specimen 68 mm. 
Scales present on midline before dorsal; absent on prepectoral area; sometimes pres

ent on breast, more frequently in males than females. 
There are two or three preopercular canals extending onto the opercle, the more ven

tral of which is usually the longest and extends one-sixth to two-fifths the distance across 

the opercle. 
Coloration is described under each subspecies. 
Relationship. This species is most closely related to a group in the Pacific comprising 

M. hubbsi, M. costaricanus, M. zacae, M. zonogaster, and M. ebisui, and in the Atlantic, 
M. triangulatus. It can be distinguished from the Pacific forms by the characters given 

in the key. It differs from M. triangulatus in having the length of the shortest pelvic ray 
contained fewer times in the longest, in typical dorsal and anal formulae, in number of 

symphysial pores, and in coloration. 
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MALACOCTENUS ZONIFER ZONIFER (Jordan and Gilbert) 
(Plate VII, Fig. 2) 

Clinus phillipi, Lockington. 1881: 114 * (not of Steindachner I . 
Clinus zonifer Jordan and Gilbert, 1882b: 361; Jordan and Gilbert, 1883: 108. 
Labrosomus zonif er, Jordan, 1885: 389; Jordan, 1887b: 908. 
Labrisomus delalandi, Jordan, 1889: 333* (not of Valenciennes). 
Labrosomus delalandi, Jordan, 1895: 501 (not of Valenciennes). 
Malacoctenus delalandi, Jorditn and Evermann, 1898: 2358 (not of Valenciennes); 

Ribeiro, 1915 : 7 (not of Valenciennesl; Jordan, Evermann, and Clark, 1930: 459 
(in part; not of V alenciennes). 

Malacoctenus delalandii, Kendall and Radcliffe, 1912: 151 (in part; not of Valencien
nes). 

Malacoctenus zonifer, Hubbs, 1952: 104 (in part). 

This subspecies is separated from Malacoctenus z. sudensis under the account for that 
subspecies. 

There are slight differences in coloration between males and females. Adult males 
have the head more uniformly dark than do females. Usually the dark opercle is divided 
by a light, narrow arched line. Females have the head spotted ventrally; the spots ex
tend onto the branchiostegal membranes, but do not extend across the gular fold. The 
opercle in females usually exhibits two spots ventrally which are larger than any of the 
others on the head. The dorsal, caudal, and pectorals are spotted in both sexes, though 
less so in males. The membranes of the anterior four dorsal spines have a concentration 
of pigment ventrally, which is less intense or absent dorsally. The anal of males is dusky, 
that of females spotted. The pelvics of both sexes are clear, except for the innermost ray 
which is dusky or spotted. There are five dark bands on the body, the first four of which 
do not extend ventrally as far as the anal base. The interspaces between the bands are 
much darker above the midline of the body, due primarily to an increased density of 
the scale markings. The venter is uniformly light. The prepectoral area is spotted. 

The type material of this subspecies consists of three specimens, all females. In two 
of these (USNM 164585) the anal elements total 22; in the third specimen (USNM 
28122) the anal elements total 21. This latter specimen is here designated lectotype. 

This subspecies is known only from the coasts of Mexico and the adjacent islands; 
only one specimen is known from north of Mazatlan. 

Material. Three hundred sixty-nine specimens were examined. One from La Paz, 
Baja California: SU 2982; 159 from Mazatlan and adjacent islands Osias Venados), 
Sinaloa: BMNH 95.5.27.152, 95.5.27.154, CAS 6040, SU 2981, 49717, UCLA W51-20, 
W51-26, W51-29, W51-33, W51-52, USl\M 28122, 37159, 47421, 164585; 9 from 
Cleophas Island, Tres Marias: SU 49718; 6 from Chamela and adjacent islands, Jalisco: 
SU 49709-11; 61 from Mazanillo, Colima: AMNH 15858, UMMZ 171892; 100 from 
Acapulco, Guerrero: MCZ 29607, SU 49719, UCLA W56-17; 2 from Puerto Marques, 
Guerrero: SU 49720; 9 from Puerto Angeles, Oaxaca: SU 49712; 19 from Puerto 
Guatulco, Oaxaca: SC 49713-15; 4 from Tangola-Tangola, Oaxaca: SC 49708, 49716. 

MALACOCTENUS ZONIFER SUDENSIS, l\'.ew Subspecies 
(Plate VII, Fig. 3) 

Clinus delalandii, Gunther, 186la: 371 (in part) ; not of Valenciennes) ; Gunther, 
186lb: 264 (in part; not of Valenciennes); Boulenger, 1899: 8* (not of Valen
ciennes). 
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Malacoctenus delalandi Gilbert and Starks, 1904 : 189* (no t of Valencinennes l ; Borodin, 
1928: 32* (not of Valenciennes); Seale, 1940: 38 (in part; not of Valenciennes). 

Malacoctenus delalandii, Kendall and Radcliffe, 1912: 151 (in part; not of Valencien
nes). 

Malacoctenus zonifer, Meek and Hildebrand, 1928: 940; Nichols and Murphy, 1944: 
255*; Fowler, 1944: 521*; Tortonese, 1951: 113; Hubbs, 1952: 104 (in partl. 

Malacoctenus z. sudensis differs from M. z. zonifer in having the dorsal portions of 
the membranes of the first three or fou r dorsal spines always heavily pigmented, in 
having a higher average number of symphysial pores at any particular length (Table 
8), in having a higher average number of gill-rakers and total anal elements (Table 91, 
in having a lesser degree of sexual dimorphism of coloration (males have a spotted anal 
fin and frequently two spots ventrally on the operde I , and in the presence of spots on 
the gular fold of many adults. 

The basic color pattern is the same as that of M. z. zonifer, but differs as mentioned 
above and in having the spots on the head. body, and fins somwhat larger; occasionally 

TABLE 8 
Frequency Distributions of Symphysial Pores in Malacoctenus z. zonijer (Ital icized I 

and M. z. sudensis Grouped by Standard Length Intervals of 5 Millimeters 

Porrs 9 10 II 12 13 u 15 16 I~ 18 19 20 

S.L. 
24 2 

15-19.9 
1 

3 1 
20-24.9 

3 4 5 

2 7 2 
25-29.9 

4 4 5 3 

3 10 3 3 
30-34.9 

11 4 3 

9 13 2 
35-39.9 

7 11 4 

1 9 11 3 1 1 
40-44.9 

3 4 7 5 2 

2 16 11 
45-49.9 

3 9 12 6 10 2 3 1 

8 23 20 9 2 2 
50-54.9 

2 5 3 7 5 8 2 3 2 4 1 

2 15 22 11 7 1 
55-59.9 

1 3 2 2 2 

4 5 6 
60-64.9 

1 

1 1 
65-69.9 
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TABLE 9 

Frequency Distribution of Gill-rakers and Total Anal Elements in Malacoctenus zoni/er 

Gill - ra!u·r ~ / . nal Ele men! s 

10 II 12 13 19 :!) 21 22 23 

zoni/er 
La Paz, Baja California .... 1 1 
Mazatlan, Sinaloa 2 18 55 7 28 61 
Chamela, Jalisco 4 6 
Mazanillo, Colima 7 30 9 19 41 
Acapulco, Guerrero 5 40 5 1 l 23 71 
Port Guatulco, Oaxaca 6 l 1 12 6 
Tangola-Tangola, Oaxaca 3 4 
Las Tres Marias 4 5 8 

sudensis 
Nicaragua 2 10 4 1 2 21 l 
Costa Rica 14 26 26 2 1 11 61 3 
Panama 6 53 55 4 17 132 
Colombia 3 l 5 
Ecuador 8 2 10 

there may be a few spots on the venter. The bands on the body are less uniformly 
colored. 

In specimens as small as 15.5 mm. the dark pigmentation of the anterior membranes 
of the dorsal fin is recognizable, and this alone is suffi cient to identify young of this 
subspecies from all other labrisomines. 

This subspecies is known only from the Pacific coasts and adjacent islands of Central 
and South America south of the Gulf of Fonseca and north of Peru. It is separated from 
M. z. zonifer of the north by approximately seven hundred miles of coastline from which 
no clinids are known. 

Holotype. SU 49691, an adult male, 49.8 mm. in standard length, from Saboga, Perlas 
Islands, Panama. Collected by the Antares Expedition of the New York Zoological 
Society, June 27, 1933 (Original number : 24200 ) . 

Paratypes. Three hundred forty-four specimens. Sixteen from Corinto, Nicaragua: 
SC 49695-96; 4 from Brito, Nicaragua: A:'\SP 10574-10577 ; 5 from San Juan de! Sur, 
Nicaragua: SL' 49697 ; 8 from Port Parker, Costa Rica: SL" 49698, 49700 ; 19 from 
Piedra Blanca, Costa Rica : SU 49702- 04; 4 from Port Culebra, Costa Rica: SU 49701 ; 
17 from the Negritos Islands, Gulf of l\icoya, Costa Rica: SL" 49707; 28 from Braxil
lito Bay, Costa Rica: CAS 4014-41; 1 from Balboa, Canal Zone: l"SNM 81898; 1 
from Bahia Honda, Panama : SU 49706; 1 from La Venta, Panama: l"SNM 144828; 
10 from Piiias Bay, Panama : USl\M 101933 ; 1 from Bella Vista Reef, Panama : 
USNM 144825 ; 27 from Saboga, P~rlas Islands : SL" 49692 (parachronotopotypes), 
l'SNM 144824, 174963; 10 from Pacheca, Perlas Islands: CAS 6987, SU 49693; 170 
from San Jose, Perlas Islands : BMl\H 1957.5.1.1- 50, CNHM 61898, l"CLA W53-283, 
USNM 144820, 144822, 128493; 1 from Isla Parida, Panama: St: 49705 ; 2 from the 
Secas Islands, Panama : l 'S:l\'M 102002 ; 1 from Peri co Island, Panama: l"Sl\'M 65567; 
2 from Tabogella Island, Panama: l"S'.\M 144826; 3 from Port l'tria, Colombia: 
USl\M 101936, 101990 ; 1 from Cobita Bay, Colombia: CAS 6907; 1 from Corrientes 
bay, Colombia: l "S;\M 94046; 2 from Manta, Ecuador: l 'SNM 101987-88 ; 3 from 
St. Helena Bay, Ecuador : BMl\H 98.12.31.44--46. 

Named sudensis because it occupies the southern part of the range of the species. 
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MALACOCTENUS TRIANGULATUS, New Species 

(Plate VII, Fig. 4) 

Malacoctenus versicolor, Longley and Hildebrand, 1941: 248 (not of Poey). 
Malacoctenus puertoricensis, Fowler, 1950: 84 (not of Evermann and Marsh). 
Malacoctenus delalandei, Smith, 1957: 14 (not of Valenciennes). 
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Description. Fin rays: dorsal XIX, 12 or 13; XX, 11 to 13; or XXI, 11 (XX, 12 in 81 
percent of specimens); anal II, 20 to 22 (21); pectorals 13 to 15 (14). Lateral line 52 
to 61. Gill-rakers 11to14. Symphysial pores 1to3 ( 1or2). 

Head 26 to 30 percent of standard length in specimens over 26 mm. Bony orbital 
diameter 8.3 to 11.5 percent of standard length in specimens over 26 mm.; rarely 
shorter than snout length. First dorsal spine rarely less than 10 percent of standard 
length (usually more than 11 percent), always exceeding next three and last four dorsal 
spines, which are usually less than 10 percent of standard length. Length of shortest 
pelvic ray contained 21/s to 31/s times in longest. lnterspace between nuchal cirri bases 
contained l l/5 to 3:Y2 times in a single base. Maxillary length 8.2 to 10.6 percent of 
standard length. Largest specimen 48 mm. 

Scales present on midline before dorsal and on prepectoral area; absent on these areas 
in young, but very rarely in adults. Breast usually scaled in adult males; usually naked 
in adult females. The last scale in the lateral line series frequently without a pore. 

There are two preopercular canals extending onto the opercle, the more ventral of 
which extends from one-quarter to one-half the distance across the opercle. 

There is considerable variation in the color pattern between individuals. The most 
common pattern consists of five or six subtriangular, saddle.like markings on the body, 
with their bases on the dorsal contour. The saddles may be dark, almost as light as the 
color of the interspaces between them, or in rare specimens entirely absent (body with
out color). The saddles may be uniformly colored, embody a reticulate pattern of light 
lines, or be indicated in outline only by dark spots. The ventral apices of the saddles may 
appear abruptly constricted below the midline of the body. The most anterior saddle 
may be more heavily pigmented than the rest and extend onto the anterior dorsal spines 
as a conspicuous black blotch. The interspaces may be uniformly light or have dusky 
triangular patches present. 

The fins of mature males are clear or lightly dusky, with occasional specimens having 
light spots on the dorsal. The dorsal, anal, and caudal fins of females are lightly to 
heavily spotted. 

The venter is usually light to dusky. Many specimens have a dark line extending from 
the prepectoral area of one side across the prepelvic area to the prepectoral area of the 
other side. The prepelvic area may be uniformly dark in males. The ventral side of the 
head is light or with alternating dark and light bars, most distinctly represented in males. 
The sides of the head are light to dusky, with most specimens having two small dark 
spots on the posterior margin of the circumorbital series. A specimen 16 mm. in standard 
length from Puerto Rico exhibits adult coloration. 

Relationship. Malacoctenus triangulatus appears to be most closely related to a group 
comprising also the Pacific forms: M. hubbsi, M. zacae, M. costaricanus, M. zonogaster, 
M. zonif er, and M. ebisui. It differs from M. hubbsi in having scales on the midline be
fore the dorsal, in having the length of the shortest pelvic ray contained a greater number 
of times in the longest, and in coloration; from M. zacae and M. costaricanus in the 
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same characters and in typical dorsal and anal formulae and in the nature of the pre
opercular pores; from M. zonogaster in having scales on the prepectoral area, in the 
number of times the length of the shortest pelvic ray is contained in the longest, and in 
coloration; from M. zonifer in having the prepectoral area scaled, in the number of times 
the length of the shortest pelvic ray is contained in the longest, and in coloration; from 
M. ebisui in the same characters as for M. zonif er and in having modally higher dorsal 
and anal formulae. It differs from the other Atlantic forms by those characters given in 
the key. 

Holotype. Al\SP 74729, an adult male, 45 mm. in standard length from just west of 
Delaport Point, 1\ew Providence Island, Bahamas ( ANSP Station 212), 25 ° 05' 04" 
north latitude and 77° 27' 42" west longitude ( H. 0. Chart 1377 /1\ov., 1936). Collected 
by C. C. G. Chaplin and J. Bohlke, April 11 , 1955. 

ParalJpes. Two hundred sixty-three specimens. Twenty-three from Tortugas, Florida: 
CNHM 6981, USNM 116823- 24, 88120; 177 from the Bahamas: ANSP 72590-91, 
74479-93, 74478 (parachronotopotypes), 7453lre43, 74699, 7470lre07 (including one 
stained l ; 3 from Cuba: lJSl\M 37430, 82536-37; 5 from Puerto Rico : UMMZ l 7118L 
171193, 171225, USi\M 128794; 5 from Barbados : ANSP 74530; 22 from Isla Fer
nando l\oronha: BMl\H 1888.1.19.92- 100 ; 1 from Old Providence Island: ANSP 
72684; 1 from the Cayman Islands : BM:\H 1939.5.12.179-190; 7 from Campeche 
Banks, Mexico : Cl\HM 59878; 3 from Caho Roja, Vera Cruz, Mexico: IMSC (no 
number I. 

l\amed triangulatus for the triangular-like saddles on the body. 

MALACOCTENUS EB/SUI, New Species 
(Plate VII , Fig. 5) 

Description. Fin rays: dorsal XIX, 11or12; XX, 10 to 12; or XXI, 10 (XX, 11 in 
76 percent of specimens); anal II , 18 to 21 (20); pectorals 14: Lateral line 52 to 58. 
Gill-rakers 11 to 13. Symphysial pores 1 or 2. 

Head 24. 7 to 30.0 percent of standard length in specimens over 28 mm. Bony orbital 
diameter always larger than snout; usually exceeding 10 percent of standard length 
in specimens under 35 mm.; usually less than 10 percent in specimens over 35 mm. 
Snout always less than 9.5 percent of standard length. First dorsal spine only rarely 
attaining 10 percent of standard length; never reaching 10.5 percent; always exceeding 
second, th(rd, fourth , and last four dorsal spines; always exceeded by remaining dorsal 
spines. Length of shortest pelvic ray contained 1 % to 21/s times (usually more than 
1 % times) in longest. Inters pace between nuchal cirri bases contained 1 % to 21/s 
times in a single base. Maxillary length 8.5 to 10.4 percent of standard length . Largest 
specimen 47 mm. 

Scales present on midline befo re dorsal ; not present on prepectoral area; present 011 

breast of males only, becoming fl eshy with maturity. 
There are two (rarely three) preopercular canals extending onto the opercle, the 

more ventral of which is the longest and extends from one-half to two-thirds the dis
tance across the opercle. 

Color pattern varies with sex and individually. In males all the fins are unmarked, 
except the caudal, which is frequently spotted. There are five inverted, subtriangular 
bands on the body, the anterior two of which are reduced in intensity and sometimes 
absent; the posterior three are frequentl y fused dorsally. The interspaces between the 
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bands are either uniformly dusky, or with a few faint markings, and lighter below the 
midline of the body. The venter is unmarked as is usually the ventral portion of the head, 
which occasionally has some faint spots. The sides of the head are dusky with a few dark 
spots. 

In females all of the fins are unmarked, except the spinous dorsal and the pectorals of 
some specimens. The spinous dorsal may be lightly spotted and there may be some dark 
spots at the bases of the pectoral rays. The bands on the body are variable, but the 
second and third from the posterior are the most developed. The last band may be absent 
and the first two bands may be lighter than the rest. The bands are darker dorsally or 
medianly, and may be uniformly colored or appear as dusky areas outlined by pairs of 
dark spots. The interspaces between the bands are uniformly dusky dorsally. much 
lighter below, and contain irregular dark markings. The prepectoral area is variably 
spotted. The venter is unmarked, but a spot may be present at the base of each pelvic fin. 
The ventral portion of the head is spotted as are the sides of the head. There are several 
spots radiating from the orbit. 

Young of 17 mm. show indications of adult coloration, and usually there is a dusky 
spot extending well onto the membranes of the anterior three dorsal spines. 

Discusswn. Females from north of the Gulf of Tehuantepec appear to be more strik
ingly marked than those from south of the Gulf of Fonseca; however, no other characters 
were found which would separate specimens from the two areas. 

Relationship. Malacoctenus ebisui appears to be most closely related to a group in the 
Pacific comprised of M. hubbsi, M. zacae, M. costaricanus, M. zoni/er, and M. zono
gaster, and in the Atlantic, M. triangu!atus. It can be distinguished from the Pacific 
forms by characters given in the key. It differs from M. triangulatus in not having the 
prepectoral area scaled, in its typical dorsal and anal formulae, and in coloration. 

Holotype. SU 49604, an adult female, 31 mm. in standard length, from Bahia Honda, 
Panama. Collected by the Eastern Pacific Zaca Expedition, March 19, 1938 (original 
number: 28589) . 

Paratypes. Fifty-three specimens. Eleven parachronotopotypes: SU 49605; 15 para
topotypes: SU 49611, 49613-14; 1 from the Perlas Islands, Panama: USNM 174967; 
1 from Panama: BMNH 61.8.13.32; 4 from Piedra Blanca Bay, Costa Rica: SU 49609-
10; 3 from Uvita Bay, Costa Rica: SU 49612; 1 from the Gulf of Nicoya, Costa Rica: 
CNHM 61901; 6 from Port Parker, Costa Rica: SU 49607-08, 49699; 2 from Chamela, 
Jalisco, Mexico: SU 49606; 7 from Mazanillo, Colima, Mexico UMMZ 171894; 1 from 
Mazatlan, Sinaloa, Mexico: USNM 174964; 1 from Magdal ena Island, Tres Marias: 
SU 49615. 

Named ebisui for Ebisu, the patron god of the Japanese fishermen. 

ZOOGEOGRAPHY 
As stated in the introduction, Labrisomus and Ma!acoctenus are restricted to the At

lantic and eastern Pacific. Although there are no species common to both areas, the 
similarity of the number of species in the two areas is of interest. There are sixteen 
species of Labrisomus: eight as recognized by Hubbs (1953) in the eastern Pacific and 
eight as recorded in this study from the western Atlantic (one of which, L. nuchipinnis, 
is also found in the eastern Atlantic). :\either of us found subspecies indicated. I found 
eighteen species of Malacoctenus: nine in the eastern Pacific, eight in the western At
lantic, and one in the eastern Atlantic. At least eight subspecies, belonging to four 
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species, are indicated for the Pacific; none for the Atlantic. The zoogeographic distri
bution of the western Atlantic and eastern Pacific species of the genera Labrisomus 

and Malacoctenus are given in Figures 3 and 4 respectively. This similarity of number 
at the species level can be carried even further for clinid fishes. In Paraclinus (limited 
to the eastern Pacific and western Atlantic) Hubbs (1952) found six species (and six 



Fie. 4. Distribution of the Species and Subspecies of Malacoctenus. 

Symbols are as follows: M. boehlkei, a; M. macropus, b; M. erdamni. c; M. gilli, d; M . aurolineatus, e; M. triangulatus, f; M. versicolor. 
g; M. africanus, h; M. delalandei, k; M. margaritae mexicanus, I; M. margaritae margaritae, L; M. gigas, m; M. h.ubbsi hubbsi, n; M. 
hubbsi polyporosus, N; M. afuerae mulaipunctatus, o; M. afuerae ajucrae. O; M. zonifer zonijer, p; M. zonifer sudensis, P; M. zacae, 
q; M. ebisui, r; M. costaricanus. s; M. zonogaster, t. 
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similarities: there are six members of the subgenus Labrisomus and one each of the 
subgenera Brockius and Gobioclinus in the Pacific, and one Labrisomus, two Brockius, 
and five Gobioclinus in the western Atlantic. Part of the importance of the above findings 
is that they serve as examples contradictory to the general findings of Ekman ( 1953) 
and Jordan (1905) that the tropical western Atlantic fauna is richer than the tropical 
eastern Pacific fauna. The clinid genera Cryptotrema, Mnierpes, Starksia, and Exerpes 
are found only in the tropical eastern Pacific, whereas all tropical Atlantic clinid 
genera are also found in the tropical eastern Pacific (pending revision of the emblem
ariids and chaenopsids I. Meek and Hildebrand 0923) indicated the existence of a 
tropical eastern Pacific fish fauna considerably larger than that of the tropical western 
Atlantic, and Briggs ( 1955) found a larger number of gobiesocid species in the tropical 
eastern Pacific than in the tropical western Atlantic. 

PACIFIC 

Hubbs (1952), in expanding on Ekman's (1935) Panamanian faunal region, pri
marily used species of Paraclinus as indicators of tropical eastern Pacific zoogeographic 
provinces. He considered that area to be divided as follows: I 11 a Panamanian province 
extending from an indefinite point in northern Peru to the vicinity of Bahia Honda, 
Panama, (2) a Mexican province extending from the boundary of the Panamanian 
province northward to a point somewhere north of Mazatlan, Sinaloa, on the mainland of 
Mexico, and a point near La Paz, at the southern tip of Baja California, and another 
point between Punta Abreojos and Port San Barto!me on the Pacific side of Baja Cali
fornia, and (3) a Gulf of California province with its southern limits near La Paz and 
somewhere north of Mazatlan. 

He proposed further subdivisions of the Mexican province as follows: ( 11 south of 
Guatemala to Bahia Honda, Panama, ( 21 the Mexican mainland, and ( 3 I the southern 
part of Baja California. 

Hubbs (1953) found what he considered only partial support for his original pro
posals from his study of eastern Pacific Labrisomus. He believed the demarcations of 
his Mexican from his Panamanian and Gulf of California provinces to be less sharp than 
he had previously proposed. He also believed his knowledge of Labrisomus distributions 
in the Mexican province to be incomplete on the basis of his Paraclinus studies. 

Briggs (1955) found what he thought were differences from the provinces as proposed 
by Hubbs if the boundaries were to be based solely on knowledge of gobiesocids. Briggs' 
data would indicate that the Mexican province should extend north of Mazatlan to 
Guaymas on the mainland. He interpreted Hubbs (19521 as setting a boundary "just 
north" of Mazatlan; whereas Hubbs' wording was "north of Mazatlan". From the data 
Hubbs gives on Paraclinus, this boundary could be interpreted as existing at Guaymas. 
It is unfortunate that he did not state this locality explicitly. 

Information gained from the study of Pacific Malacoctenus, and reinterpretation of 
Hubbs' and Briggs' findings, results in a more uniform, although by no means com
pletely satisfactory, concept of tropical eastern Pacific zoogeography. 

In the eastern Pacific there is an area occupying approximately seven hundred miles 
of coastline which has its northern border roughly at Salina Cruz at the middle of the 
Gulf of Tehuantepec, Mexico, and its southern border approximately at the Gulf of 
Fonseca, Nicaragua. From available maps and literature, the coast in this area appears 
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to be sand, mud, mangroves, and few or no rocks. The coast extending from this area 

both to the north, to Mazatlan, and to the south, to perhaps Peru, is frequently inter

rupted by rocky areas. 
A few collections (Beebe, 1938; Hildebrand, unpublished manuscript) are known to 

have been made from this intermediate block of coastline, and there are probably some 

others, but no specimens of the Clinidae, Gobiesocidae, or Tripterygiidae (Richard 

Rosenblatt, personal communication) have ever been reported from there. 

This Central American gap separates the subspecies of several sedentary forms: 

Ma!acoctenus a. afuerae from south of the gap and M. a. multipunctatus from the north; 

M. ;:; . sudensis from south of the gap and M. z. zonifer from the north; M. m. margaritae 

from south of the gap and M. m. mexicanus from the north. Hubbs ( 1953) re

ported distinctions between populations of labrisomus multiporosus from either side 

of the gap (l. multiporosus, which occupies the most northern locality of those species 

of labrisomus found south of the gap, reaches north, in that area, only to middle Pana

ma). Malacoctenus hubbsi, M. zacae, and labrisomus striatus are not found further 

south than the northern border of the gap, and M. costaricanus is not known to reach 

north to its southern boundary. Al-Uthman (1955) found that an undescribed species 

of the clinid genus Brannerella was separated into two morphological types which had 

their limits north and south of the gap respectively (a third morphological type was 

described from the Galapagos). Richard Rosenblatt informs me that there are several 

closely related tripterygiids which occur only on one side of the gap or the other. Gins

burg (1947) described Bathygobius r. curticeps from north of the gap and B. r. ramosus 

from south of it; he did, however, group a small sample of specimens from Ecuador and 

Peru with the northern form. Ginsburg (1953) also describes Dormitator l. mexicanus 

from north of the gap and D. l. latifrons from south of it. Only two gobiesocids (Tomi

codon petersi and Gobiesox adustus) are considered by Briggs (1955) to be undifferen

tiated on either side of the gap. Of nine other species inhabiting the mainland coast of 

the tropical eastern Pacific, eight are restricted to areas either to the north or to the 

south of the gap, and one ( G. papillifer) is separated into different subspecies on either 

side of the gap. 
There is also evidence from the invertebrate fauna which suggests that the gap is real. 

Bayer (1953) found no species of the coelenterate family Gorgoniidae from the area 

of the gap. The relationships between the species from the two areas on either side were 

not mentioned. Ekman (1953) gives similar distributions for the crab genus Mithrax 

(after Rathbun, 1925). A perusal of Rathbun's paper indicates that many of the species 

are the same from either side of the gap; however, it must be pointed out that the sys

tematics of infraspecific categories in marine invertebrates has received little attention. 

In light of the above evidence a southern boundary for the Mexican Province would 

be placed in the region of Tangola-Tangola Bay, as suggested by Briggs (1955). The 

northern limit of the Panamanian Province would be shifted to the Gulf of Fonseca. 

The area between these two points should perhaps be defined separately, for which I 

propose the name "Pacific Central American Fauna] Gap." 

There are two clinids which are apparently undifferentiated on either side of the Gap: 

Malacoctenus ebisui and Paraclinus mexicanus, although there appear to be subtle dif

ferences in color between specimens from the two localities in the first of these. Non

sedentary forms do not appear to be affected by the gap. 



484 Systematic and Zoogeography of the Clinid Fishes 

If the "rncuum·' of the gap as defined above is an artificial one, it can at least be 
surmised that there is a quick change from the Panamanian to the Mexican provinces in 
that area. 

There is some paleogeological information which may have bearing upon the prob
lem. Schuchert I 1955 L in his paleogeological map of the Miocene, indicates an area 
between what are now the limits of the Gulf of Tehuantepec through which the Atlantic 
and Pacific were joined (Not all geologists agree that a Tehuantep~c oceanic bridge 
existed. See Durham, Arellano. and Peck. 1952). A second oceanic connection is shown 
occupying an area roughly betw(>en the Gulf of Fonseca, Nicaragua, and the Gulf of 
Chiriqui. Panama. The first channel was supposedly present during upper Miocene and 
lower Pliocene. and the second during lower and middle Miocene (Schuchert, 1935), 
although the possibility of the two having been for a short period contemporaneous is 
not negated. An area of coastline is situated between these two channe!s which is almost 
identical with that of the fauna I gap proposed here. This mass of land was most probably 
continuous with Jamaica in the Atlantic ISchuchert. 1955). What the marine fauna! 
distributions were during Miocene times cannot be told from present knowledge. but it 
is commonly believed that specific differences b!"tween the tropical Atlantic and Pacific 
fauna in this hemisphere did not occur until after the oceanic bridges had ceased to 
exist in either upper l\Iiocene or lower Pliocene. lnfraspecific differences (or in some 
cases specific differences I on either side of the Gap would have occurred after the oceanic 
connections had been closed for some time. This explanation still leaves unanswered the 
problem of how the species were able to maintain their integrity in earlier times in the 
areas on either side of the Gap, unless no barrier to gt-ne dispersal was present. There is 
no reason, on the basis of known geologv, to suspect that the coast was ecologically dif
ferent in Miocene-Pliocene time than at the present. Mountain building had already 
established a rocky coast north and south of the Gap by the Miocene. The mountains of 
the inland area comprising the Gap are of recent development and do not extend onto 
the coast as do the older northern and southern ranges. 

As stated above. Mazatlan is the approximate northern end of the rocky coast on the 
l\Iexican mainland south of the Gulf of California. From Mazatlan to Guaymas, on the 
mainland, the coast consists primarily of mangroves and river deltas. From Guaymas, 
which is rocky, north to Punta Pefiasco the coast is sandy in nature with isolated rocky 
points, the most northern of which is Punta Pefiasco. The extreme northern end of the 
Gulf is occupied by the delta of the Colorado River. The entire Gulf coast of Baja Cali· 
fornia can be considered essentially rocky. as are the numerous islands of the Gulf. This 
is also true for much of the Pacific coast of the peninsula. For the purposes of this study 
the Pacific coast is important only as far north as Bahia Sebastian Vizcaino, where con
siderable cold-,rnter upwelling occurs. This upwelling acts as a demarcation line be
t\\·een the tropical and temperate eastern Pacific faunas of the northern hemisphere. I 
am informed (Dr. B. \\' . Walker I, however. that most of the tropical forms drop out at 
a point further south. Bahia .Magdalena. 

My findings agree with those of both Hubbs (Mazatlan) and Briggs (Guaymas) for 
the northern boundaries of the :'.\Iexican proYince. 

:\Iazatlan is the northern limit for M. z. zonifer, M. hubbsi polyporosus, M. zacae, M. 

ebisui. and probably Labrisomus striatus on the Mexican mainland. Guaymas is the 
northern limit of :ll. margaritae mexicanus and the southern limit for M. gigas and M. h. 
hubbsi on the mainland. The area between Mazatlan and Guaymas is devoid of clinids 
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(and gobiesocids), except for a single specimen of L. xanti known from Topolobampo 
Bay. The area between Mazatlan and Guaymas has probably acted as the isolating 
barrier separating M. hubbsi into two subspecies. 

Workers at the University of California at Los Angeles, inform me that there are many 
species of different ecological requirements which are separated by the Mazatlan· 
Guaymas faunal gap. 

Malacoctenus afuerae multipunctatus and Labrisomus multiporosus exceed both of 
the boundary lines for the northern limits of the Mexican province. 

On the Gulf coast of Baja California, M. z. zonifer reaches Espiritu Santo Island, but 
M. zacae and L. striatus scarcely reach the mouth of the Gulf. 

The northern limit of the Mexican province on the Pacific coast, Bahia Sebastian 
Vizcaino, is reached by L. xanti, L. multiporosus, and M. h. hubbsi. 

The Gulf of California province is represented in this study by only one endemic 
Malacoctenus, M. gigas; as are the Galapagos Islands with only one species of Malacoc
tenus: the endemic M. zonogaster. 

ATLANTIC 

Results of the present study agree with Ekman ( 1953) in indicating that the tropical 
western Atlantic is essentially a single zoogeographic unit without notable subdivisions. 
The coasts of Central and South America, the Gulf of Mexico, and Bermudas have a 
paucity of species as compared to the coasts of southern Florida, the Bahamas, and the 
Antillean chain, and no species are present in the former areas which are not found in 
the latter. Only one labrisominid occurring in this region, M. delalandei is not known 
from above 20° N. latitude. Of the sixteen species of labrisominids in the western At
lantic, the largest number, thirteen, are known from the northern Bahamas, and one, 
M. boehlkei, is known only from that area. This concentration of species compared to 
the number known from the eastern Antillean chain may be an artifact of collecting, al· 
though Erdman (1957) notes a general decrease in the number of fish species from the 
West Indies as one proceeds from west to east. Because of the extreme distance separating 
the Bermudas from other tropical coastlines, a paucity of tropical fish species in those 
islands is not to be unexpected. 

There are three areas which are not known to have clinid faunas. These are the coast· 
lines of the northern Gulf of Mexico, northern South America between eastern Vene· 
zuela and Natal, Brazil, and between eastern Honduras and middle Panama. All of these 
are characterized by the presence of any or all of the following: large river deltas, mud, 
sandy beaches, and mangroves. These areas do not appear to have an isolating effect on 
the populations on either side of them as the currents of the region wash all shores from 
south to north and are able to distribute the planktonic larvae of some of the species 
throughout the region. An example of this is well demonstrated by the sandy coasts of 
northern Mexico and Texas which are not proper habitats for labrisominids. About 
seventy years ago rocky jetties were built at Brownsville, Port Aransas, and Galveston, 
Texas, providing a suitable habitat in these areas for the first time. The jetties at the 
first two localities are now inhabited by Labrisomus nuchipinnis; those at Galveston 
do not support any clinids, possibly because of the low salinities of this locality. 

The most interesting element of the Atlantic labrisominid fauna is L. nuchipinnis. 
This species has the widest distribution of any known clinid and exceeds the ranges of 
any of the other clinids in the area it occupies. It is interesting to note that L. multi-
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porosus, the nearest relative of L. nuchipinnis, has the widest distribution of any Pacific 
Labrisomus species. 

Within the tropical western Atlantic, variation does occur in several of the labriso
minid species. Such variation is most notable in L. nuchipinnis, L. haitiensis, M. ma
cropus, M. erdmani, and M. gilli, but there is no discernible geographic pattern to this 
variation which would afford an explanation for it. 

Only two clinids are found in the tropical eastern Atlantic, L. nuchipinnis and the 
endemic M. africanus. The range of the former shows only slight agreement with the 
limits of the tropical eastern Atlantic as given by Ekman (1953, after W. Michaelson; 
reference not given l: Cape Verde Islands to Mossamedes, Angola. Labrisomus nuchi
pinnis is known from as far north as the Madeira Islands and only as far south as An
nobon Island. This latter limit is of interest as it lies in the area where the warm Guinea 
Current from the north meets the cold Benguela Current from the south and together 
leave the coast as the South Equatorial Current. 

The problem arises as to the locality or origin of Labrisomus and Malacoctenus. The 
absence of living species or fossils from the Indo-Pacific probably indicates their ab
sence from that region at any time. The presence of a Miocene fossil, Labrisomus pro
nuchipinnis Arambourg !1921, 1927), from the Mediterranean coast would tend to 
support Steinitz (1950) conclusion that Labrisomus on the African coast is a Tethys 
relic. Further support for this argument would be the endemic Malacoctenus africanus, 
known only from Dakar. The form?r existence of a uniform Tethys fauna would still 
not explain how species crossed the Atlantic. The predominent east-to-west flow of the 
oceans would favor an African origin, but the significantly larger American fauna 
would indicate a center of origin in this hemisphere. Hubbs (1953) believes that La
brisomus, with a long pelagic larval stage, crossed from Brazil to Africa via an equa
torial counter-current. If this is true, we are still in need of an explanation for the distri
bution of Malacoctenus which apparently does not have planktonic larvae (specimens 
of 10 or 12 mm. are collected with adults). It is interesting that Cadenat (1950) reports 
numerous predominantly western Atlantic fishes from the west African Coast, and 
Burkenroad !1939) reports that the western Atlantic shrimp, Penaeus duorarum is also 
found on the west African coast. Because of the presence of a Miocene fossil Labriso· 
mus, crossings would have to have occurred prior to, or during, the Miocene. The 
presence or absence of a counter equatorial current at that time is not known, neither 
is the mechanism allowing L. nuchipinnis to remain undifferentiated on either side of 
the Atlantic. Further speculation on these matters is considered useless until more his
torical and oceanographic evidence is available. 

Summary 

The subtribe Labrisomini is comprised of the genera Labrisomus and Malacoctenus. 
These fishes are sedentary and predominantly restricted to the rocky coasts and coral 
reefs of the tropical marine waters of the western hemisphere. A systematic revision of 
these genera reveals the existence of sixteen species, and no subspecies, of Labrisomus, 
and eighteen species, and eight subspecies, of Malacoctenus. 

The following taxa are described as new: Malacoctenus boehlkei and Malacoctenus 
triangulatus from the western Atlantic; M alacoctenus hubbsi hubbsi, M alacoctenus 
hubbsi polyporosus, Malacoctenus margaritae mexicanus, Malacoctenus gigas, Mala-
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coctenus a/uerae multipunctatus, Malacoctenus zoni/er sudensis, Malacoctenus zacae, 
Malacoctenus costaricanus, and Malacoctenus ebisui from the eastern Pacific. 

No species of either Malacoctenus or Labrisomus are common to both the Atlantic 
and Pacific. 

The present study indicates five expanses of coastline in this hemisphere which are de
void of clinid fishes, as well as other groups of sedentary fishes and invertebrates: 1) 
between Guaymas, Sonora, Mexico, and Mazatlan, Sinaloa, Mexico, 2) between the 
middle of the Gulf of Tehuantepec, Oaxaca, Mexico, and the Gulf of Fonseca, Nicaragua, 
31 the northern coast of the Gulf of Mexico, 4.) the Atlantic coast between eastern Hon
duras and central Panama and 5) the coast between eastern Venezuela and Natal, Brazil. 
All of these sections of coastline are characterized by the presence of river deltas, sand, 
mud, or mangroves; conditions unsuitable as clinid habitats. The first two areas listed 
act as barriers to gene, dispersal since several species are represented on either side of 
their boundaries by subspecies; other species do not exceed either one or the other of 
their boundaries. 

On the basis of the present study the northern limit of the Panamanian marine fauna] 
province is located at the Gulf of Fonseca, Nicaragua, and the southern limit of the 
Mexican marine faunal province is placed at about the middle of the coast of the Gulf 
of Tehuantepec, Mexico. For the area between these two localities is proposed the name 
"Pacific Central American Fauna] Gap." The present study indicates that the northern 
boundary of the Mexican marine fauna! province on the Mexican mainland can be placed 
at either Mazatlan, Sinaloa, or Guaymas, Sonora, depending upon the species used as 
indicators. 
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