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118. Genus EUCINOSTOMTUS Baird. Mojarras

Body comparatively elongate; preorbital and preopercle entire; anal spines 2 or 3, the second
one not greatly enlarged; second interhzmal spine enlarged, forming a hollow cone entered by the
posterior tip of the air bladder.

KEY TO THE SPECIES

a. Body rather slender, depth 2.6 to 3.2 in length; premaxillary groove on median line of snout open

and linear. . . e el californiensis, p. 270
aa. Body somewhat deeper, depth 2.2 to 3 in length premaxﬂlary groove crossed by scales in
front, leaving a naked pit behind_______ . ______________ .. gula, p. 270

150. Bucinostomus californiensis (Gill). Mojarra.

Diapterus californiensis Gill, Proc., Acad. Nat. 8cl., Phila., 1862, p. M5; Cape 8sn Lucas,

Bucinestomve pseudogyla, Jordan and Evermann, 1896-1900, p. 1363,

Head, 3 to 3.4; depth, 2.8 to 3.2; D. IX, 10; A. III, 7; scales 42 to 47. Body elongate, com-
pressed; back somewhat elevated; head rather long; snout pointed, 3.05 to 3.8 in head; eye, 2.5 to
3.3; mouth small, terminal; maxillary reaching anterior margin of eye, 2.8 to 3 in head; premaxil-
lary groove open and linear (i. e., not closed by scales anteriorly); teeth pointed, forming a band
on each jaw; gill rakers short, seven on lower limb of first arch; scales moderate, firm, cycloid;
dorssl fin continuous, the anterior spines somewhat elevated; caudal fin deeply forked; anal fin with
three spines, the second and third of about equal length, the second somewhat the stronger; ventral
fins inserted a lttle behind base of pectorals; pectoral fins rather long, 3.4 to 4.5 in length of body.

Color silvery, with bluish reflections on back; dorsal fin plain or more or less dusky, the spinous
part usually with a black margin; other fins mostly translucent.

Pour small specimens, ranging from 20 to 72 millimeters (44§ to 234 inches) in length,
were preserved. These specimens, together with ten others from Beaufort, N. C., ranging in length
from 30 to 120 millimeters (114 to 434 inches), form the basis for the foregoing description.

Meek and Hildebrand (1923-1927, p. 584) came to the conclusion, after examining many
specimens from both coasts of Panama and northward, that the representatives from the opposite
coasts were identical; and as the name californiensis has prlorlty over pseudogula, the first-men-~
tioned name supercedes the last one.

This fish is rare in Chesapeake Bay, where it appears to occur only as a straggler. The species
is mainly of seuthern distribution, being one of the most abundant ef fishes on both coasts of Pan-
ama. It has not been recorded previously north of Beaufort, N. C. It is nowhere of much com-
mercial importance, as the size attained is small. The maximum recorded length iz 8 inches.

Habitat.—On both coasts of tropical America, on the Atlantic from Virginia to Brazil.

Chesapeake localtlies.—(a) Previous records: None. - (b) Specimens in collection: From Lynn-
haven Roads, Va., September 30, 1921, seined on a sandy beach.

151. Bucinostomus gula (Cuvier and Valenciennes). Mojarra. -

Gerres guls Cuvier and Valenciennes, Hist. Nat. Poiss., VI, 1830, p. 464; Martinique.

Glerres argenteus Bean; 1891, p. 86,

Eucinostomus gula Jordan and Evermann, 1896-1800, p. 1370; Evermann and Hildebrand, 1810, p. 161.

This species was not taken during the present investigation and no specimens are at hand.
It is reported to differ from E. californiensis in the deeper body, 2.2 to 3 in length, and in having
the premaxillary groove on median line of snout closed by scales anteriorly, leaving a naked pit
behind. Relative to the relatiomship of these two species, Meek and Hildebrand (1923-1927, p.
583) contribute the following: ‘‘ This species, although usually easily separated from E. californiensis
by the deeper body and premaxillary groove scaling, has representatives that make the separation
extremely difficult.” It is then pointed out by these authors that in some specimens the pre-
maxillary groove is only partly clesed; and in these specimens the body is no deeper than in eothers,
havirg the groove open and linear, yel just as deep as some specimens having the groove com-
pletely elosed by scales in front. The species, therefore, appear to intergrade.
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This species, like the preceding, is of southern distribution, being common in tropical waters on
the Atlantie coast of America. The max1mum recorded size of this fish is 5 inches. Tt is nowhere
of commercial importance.

Habitat.—Massachusetts to Brazil; occurring only as a straggler north of Beaufort, N. C.

Chesapeake locahtv.es -—-(a) Previous records Cape Charles city, Va. (b) Specimens in col-
lection: None.

Family LXIX.—SCIENIDZ. The croakers and drums

Body elongate, more or less compressed; head rather large, the bones more or less cavernous;
mouth large or small; teeth in one or more series on jaws, none on vomer, palatines, pterygoids,
or tongue; barbels sometimes present on chin; no supplemental maxillary bone; premaxillaries
protractile; gill membranes not united, free from the isthmus; branchiostegals 7; lateral line con-
tinuous, extending on caudal fin; scales large or small, present on head; dorsal fins continuous or
separate; anal fin short, with one or two spines; caudal fin usually square or emarginate; air blad-
der usually large (absent in Menticirrhus); vertebra about 1014,

KEY TO THE GENERA
a. No barbels on lower jaw.
b. Teeth very small, those in lower jaw deciduous, wanting in adult; body comparatively short
and deep; mouth small, horizontal; preopercular margin entire; a dark spot behind upper
angle of gill OPening e o oo oo caemas Leiostomus, p. 271
bb. Teeth well developed, permanent in each jaw; no dark spot behind upper angle of gill
opening,.
¢. Mouth horizontal; gill rakers short and thick; one (sometimes several) black spot at base
of caudal . aa neeecee i ccmcccmiecccana Seienops, p. 276
cc. Mouth more or less oblique to nearly vertical; gill rakers rather long and slender; no bla.ck
spot at base of caudal.
d. Preopercle without bony serrse, snout ghorter than eye; mouth very oblique
....................................................... ~me-w=s Larimus, p. 278
dd. Preopercle serrate; snout not shorter than eye; mouth modexstely oblique.
e. Head not very broad; interarbital space not spongy to the touch. Bairdiella, p. 279
ee. Head broad; interorbital space very cavernous, more or less spongy to the
touch w ol S mmmmmmmmmma e Stellifer, p. 282
aa. One to many barbels on lower jaw.
f. Lower jaw with numerous barbels.
g. Preopercular margin strongly serrate; body covered with rather small scales, 64

to 72 in lateral series.. - - oo Micropogon, p. 283
gg. Preopercular margin entire; body covered with rather large scales, 41 to 45 in a
lateral series. .- .._ o .. oo __..___.....___._._ Pogonias, p. 287

ﬁ‘ Lower jaw with a single, short, thickish barbel.
: h. Anal fin with two spines, the second one somewhat enlarged.. Umbrina, p. 289
kk. Anal fin with a single weak spine. _____ . __.______..__ Menticirrhus, p. 290

119, Genus LEIOSTOMUS Lacépéde. Spots

Body comi)aratively short, compressed; back elevated; head short, obtuse; snout blunt; mouth
small, horizontal; teeth wanting in lower jaw (in adult); preopercle entire; glll rakers short; dorsal
fins contlguous, the first rather high, consisting of 10 spines. A single sx:;ecxes of this genus is known.

152. Leiostomus xanthurus Lacépéde. Spot; ‘““Croaker’’; “Silver gudgeon’’; Layfayette.

Leiastomus zanthuyrus Laocspdde, Hist, Nat. Poiss., IV, 1803, p. 439, Pl. X, fig, 1; Carolina. McDonald, 1882, p. 12; Bean,
1801, p. 89; Smith, 1892, p. 72; Jordan and Evermann, 1896-1900, p. 1458, Pl. CCXXIII, fig. 569; Smith and Bean, 1899, p. 187; Ever-
mann snd Hildebrand, 1916; p. 162; Fowler, 1912, p. 89, 1918, p. 18, and 1923, p. 7; Welsh and Breder, 1923, p. 177.

Liostamus obliguus Uhler and Lingger; 1876, ad. I, p. 118; ed. II, p. 100. Not L. obliguus (Mitchell).

Head 2.95 to 3.6; depth 2.55 to 3.6; D. X-1, 30 to 34; A. II, 12 or 13; scales 72 to 77. Body
rather deep, compressed; back strongly elevated in adult; head moderate; snout blunt, 2.75 to 3.4
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in head; eye 3 to 3.95; interorbital 3 to 3.85; mouth horizontal; lower jaw shorter than the upper,
included; maxillary reaching nearly opposite middle of eye, 2.65 to 3.2 in head; teeth in the jaws
minute, in villiform bands, wanting in lower jaw in adult; chin and snout with several pores; no
barbels; gill rakers short, 22 to 23 an lower limb of first arch; scales rather small, ctenoid, extending
on the caudal fin and covering most of it in adults, a few scales also present on the base of the other
fins; dorsal fins contiguous, the first composed of slender spines, the middle ones longest, notably
higher than any of the rays in the soft part; caudal fin truncate in very young, notably concave in
adult, the upper rays the longest; anal fin with two stiff spines, origin of fin under middle of soft
dorsal; ventral fins moderate, inserted a little behind base of pectorals; pectoral fins long, reaching
well beyond tips of ventrals in adult, failing to reach this point in young, 0.95 to 1.45 in head.

Color bluish gray with golden reflections above; silvery underneath; sides with 12 to 15 oblique
yellowish (dusky in preserved specimens) bars, in fish ranging upward of 50 millimeters, and again
becoming indistinct in very large fish; a large, yellowish black shoulder spot present, except in very
young; fins mostly pale yellow; dorsal and caudal fins more or less dusky; anal and ventrals also
partly dusky in large examples. Young fish, 40 millimeters and less in length, mostly pale; sides of
head silvery; sides of body and back each with a row of dark blotches composed of dusky punctu-
lations, besides other irregularly placed dusky points.

F1a, 155.—Leiostomus 2zanthurus,  From a specimen 8 inches long

Many specimens of this species, ranging from 15 to 345 millimeters (3§ to 1314 inches) in length,
were preserved. The very young differ notably in color from the adult, as shown in the descrip-
tion. 'The young also are notably more slender, with the back proportionately much less strongly
elevated, The comparatively short, compressed body, short, obtuse head, rather small horizontal
mouth, and the oblique bars, and particularly the dark shoulder spot, distinguish this fish from
related forms.

The male of this species makes a croaking or drumming sound, but it is not a loud one, owing
probably to the thinness of the walls of the air bladder and the feeble development of the drum-
ming muscles. k

The food of the spot, as shown by the contents of 157 stomachs removed from specimens taken
in Chesapeake Bay, consists mainly of small and minute crustaceans and annelids, together with
smaller amounts of small mollusks, fish, and vegetable débris. ‘

The spot grows rather rapidly during the first summer. The following sizes were collected
during the spring and summer: April, 23 to 25 millimeters (about 1 inch); May, 26 to 72 millimeters
(1 to 274 inches); June, 21 to 86 millimeters (74 to 3% inches); July, 32 to 82 millimeters (134 to
314 inches). The wide range in the size of young fish taken in the Chesapeake throughout most of
the year makes it difficult to determine a correct average rate of growth. As the spawning season
quite probably is a protracted one, a considerable variation in size among the young.would be
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expected. The larger fish apparently come from those parent fish that spawned first (late fall),
and the smaller fish result from the later (early winter) spawners. The monthly increase in length
appears to be quite rapid during the summer and early fall. . No spots less than 4 inches in length
were collected from September to November. The predominating sizes trawled by the Fish Hawk
in December, however, were only 85 to 95 millimeters (31§ to. 33§ inches) in length; while late in
January, out of a total eatch of 383 spots taken in various parts of the bay, 354 ranged in length
from 80 to 110 millimeters (334 to 41§ inches). Whether these small fish are runts that remained
in Chesapeake Bay over the winter while the larger fish migrated out, or are younger fish, is not
known. If they were younger fish one would be obliged to conclude that the species has a double
spawning period. In that event the smaller and younger fish would be expected to occur earlier
in collections. The absence of these smaller fish in catches made during September, October, and
November, when ‘thousands of spots, almost all over 4 inches long,; were taken with fine-meshed
collecting seines alongshore and in beam trawls offshore, together with the fact that spots with
large roe have been observed only during the fall and early winter, however, tends to discredit
such a theory. . o
Length frequencies of 1,321 spots, Letostomus xanthurus

[Mesasurements in' millimeters, grouped in 5-millimeter intervals]
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Collections of spots made at Beaufort in shallow water during the winter of 1926-27 consist
almost exclusively of small fish, their average length being considerably below that of fish taken
before cold weather came, which appears to indicate that the smallest young of the season have a
tendency to remain in their early habitat, whereas the larger ones migrate to deeper and warmer
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water.  We have measured a considerable number of spots collected throughout most of the year at
Beaufort, N. C., and find that, allowing for a somewhat longer growing season, the growth corre-
sponds fairly well with that of Chesapeake Bay. It appears from the data collected that the
Chesapeake Bay spot attains a length of about § inches at one year of age.

Spawning takes place in late autumn and probably during the winter, and apparently at sea,
for in the fall a general exodus of large fish with maturing roe takes place from the bay, the height
of this migration occurring during late September and throughout October. The gonads of 104
spots caught at Ocean View, Va., on October 16, 1922, ranging in length from 114 to 268 millimeters
(414 to 1034 inches), were examined for the status of development. The smallest fish in this lot
that had ripening roe was a female 214 millimeters (814 inches) in length. The ovaries and testes
of the larger fish were in various stages of development, suggesting that the spawning season is a
protracted one. A female and a male, respectively 214 and 224 millimeters (834 and 874 inches)
long, had very immature gonads, which probably would not have ripened by the coming winter.
Fish with large roe, however, have been observed only during autumn and early in the winter.
In the spring the spot is thin and poor, as shown elsewhere, indicating that it probably has spent
much energy in the process of reproduction. Nearly all spots that remain in the deeper parts of
the Chesapeake during the winter are imnmature fish, less than 6 inches in length. In fact, there is

B D aen

F1a. 156.—Lejostomus zanthurus. Young, 27 millimeters long

no evidence available (as already indicated) that spawning takes place within the bay. However,
the young appear to enter when quite small.

The spot is one of the most important food fishes found in Chesapeake Bay. During 1920 it
ranked seventh in quantity and sixth in value, the catch being 837,845 pounds, worth $63,138,

In Maryland it ranked eighth in quantity and ninth in value, the catch being 51,692 pounds,
worth $3,138. Of this amount, 48 per cent was caught with pound nets, 46 per cent with haul
seines, 3 per cent with purse seines, and 3 per cent with lines. Kent County is credited with the
largest catch, namely 20,710 pounds, followed by Dorchester with 8,500 and Calvert with 5,010
pounds.

In Virginia the spot ranked sixth, both in quantity and value, the catch being 786,153 pounds,
worth $60,000. Of this amount, 50 per cent was caught with pound nets, 33 per cent with haul
seines, 12 per cent with gill nets, and 5 per cent with lines The bulk of the catch was taken in three
counties, namely, Norfolk, 260,800; Princess Anne, 148,000; and Elizabeth City, 142,400 pounds.

The spot is caught in the Chesapeake from April until November, but the largest part of the
catch is taken during September and October. Records obtained from a set of two pound nets at
Lynnhaven Roads, Va., give the first catch of marketable spots in quantities of 10 pounds or more
on the following dates: April 5, 1910, May 17, 1912, April 25, 1916, April 21, 1917, May 1, 1918,
April 14, 1919, March 29, 1920, April 25, 1921, and April 4, 1922. The catch of marketable ﬁsh
taken during April and May is usually yery small. Large numbers of 6 and 7 inch spots often appear
in April, but these are discarded by the fishermen as they are not in prime condition and have no
marketable value. Large quantltles of these small spots are destroyed annually by fishermen
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who do not take the time at the pound nets to return them to the water alive. This wastage is
notably evident in the vicinity of Buckroe Beach and the lower York River, Va. ‘

Much the greater part of the annual cateh of spots is caught in the lower part of the bay, particu-

larly in the fall, when they are caught with large haul seines. In the vicinity of Ocean View, Norfolk
County, Va., twe. large haul seines were operated in 1920 by stationary shore equipment. About
164,000 pounds of spots were caught with these two seines, constituting a large part of the entire
catch from Chesapeake Bay. From September.23 to October 27, 1922, in 40 separate hauls with
the same two seines, 270,420 spots, weighing about 169,000 pounds, were caught, making an average
of 4,225 pounds per haul. The largest single haul of spots ever taken in Chesapeake Bay, as far
as known, was made by Lambert brothers (owners of one of the above-mentioned seines) on October
23, 1922, whick consisted of 90,000 spots, weighing 50,000 pounds.

Haul-seine fishing for spot is begun in July, and sometimes large catches are made during the
summer, but usually only small numbers are caught before September. The haul seines generally
vary in length from 100 to 300 fathoms, and the largest seines are operated in the vicinity of Ocean
View, Va. The Ocean View seine is 1,800 feet long, 25 feet deep, with 1-inch bar mesh in the
center and 11)4-inch mesh at the ends. . Both leads and corks are placed about 18 inches apart. To
uge such a large seine it is necessary to find a large area of water that has the proper depth and a
comparatively smooth, clean bottom. Two of the largest seines at Ocean View are operated by
crews of about 22 men each. The seine is set out a short while before low tide in order that most of
the hauling may be done on slack water. The entire seine is carefully arranged in a seine boat,
which is towed by a power boat while making a haul. The boats are run from the beach in a per-
pendicular line until a 200-fathom hauling line has been paid out. Then the 300 fathoms of seine
are put out in the shape of a half ellipse. To the end of the seine put overboard last a hauling line,
350 fathoms in length, is attached, and this is paid out in an oblique line until shore is reached. By
experience the fishermen are able to judge these distances very closely. After the seine has been
paid out and the boats have returned to shore hauling is commenced by means of a winch operated by
electric power. For about an hour no work, excepting that of two men who coil the lines as the seine
is slowly being drawn to shore, is required of the fishermen. After the staffs or ends of the seine
reach shore, the entire crew is needed to complete the haul. By means of a hook attached to loops
made on the lead line, the power winch continues to do the heavy work of hauling, but now on only
one end of the seine. When one end has been brought ashore a certain distance the other end is worked
gimilarly. After about two-thirds of the seine has been beached the fishermen haul in the remainder
of it without the aid of the winch. The closer the seine gets to the shore, the more care must be
exercised in “‘footing” the lead line and apportioning the strain on the seine. If the catch of fish is
small the seine can be drawn upon the beach by the crew. Very often, however, a large catch ig
made, which necessitates scooping the fish out with small hand nets, each of which is operated by
two men. An average haul was timed as follows:

1. Started to prepare equipment for making haul at 7.20 p. m.

2. Beginning of haul, seine boat left beach at 8.11 p. m.

3. Seine boat returned to beach after paying out seine at 8.23 p. m.

4. Seine and catch of fish landed at 10.15 p. m.

When a catch of spots is landed the fish are scattered on the sandy beach and thereby become
coated with sand. They are then packed carefully in “trays” and hauled to market by auto
truck, or, if held over night at the fishery, they are placed in a cold-storage room. A tray is a
shallow wooden box that holds about 120 4-pound spots. The process of packing the fish in trays
is called ‘““getting up.” .

A large part of the catch of spots is shipped to various parts of Virginia and Maryland and
a small pﬁ? to outside markets. The spot is the favorite fish of Norfolk and many parts of

Virginia, and for this reason the market is rarely glutted. During the heavy runs in the fall many
consumers buy a tray of spots to salt down for use in the winter, and many are held in cold storage
and disposed of during the winter, when fish are scarce locally. Ocean View, Va., is famous for its
fine spots, and the trade name “Ocean View spots” is commonly used in the markets. During
October the fish are in prime condition and large numbers are caught by anglers, who preserve their
catch by salting. '





