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bay; otherwise it is difficult to ascount for the schools of fry slightly more than 1 inch long present
in the lower bay beginning in April. These 1-inch fry probably are found along our entire coast,
from Virginia to Texas, in the spring, for we have found them in North Carolina and along various
parts of the Florida coast. It is not believed that these young migrate from southern waters to
Chesapeake Bay.

The growth of the mullet fry is very slow during the winter, at least in the more northern waters.
At Beaufort, Jacot (1920, p. 203), on December 22, collected fish 22 to 32 millimeters long. He
found them the same size during January and early February and only 24 to 36 millimeters by
February 24. These represented the full range of the sizes caught during each period. Many
young mullets of the following sizes were collected in Chesapeake Bay: April, 25 to 36 millimeters;
May, 30 to 49 millimeters; June, 43 to 60 millimeters. At the same time, and throughout the
summer and fall, larger mullets were taken as follows: ‘April, 175 to 194 millimeters; May, 118 to
160 millimeters; June, 102.to 132 millimeters; July, 113 to 167 millimeters; August, 150 to 155
millimeters; September, 107 to 200 millimeters; October, 280 to 301 millimeters.

The growth of the young during the spring appears to be quite regular, but we are unable to
follow this growth after June. It is difficult to determine the age and growth .of larger fish with
the limited data at hand. In the spring, schools of mullets 4 to 6 inches long are rather common;
in the summer, 5 to 8 inches; and in the fall 8 to 12 inoches. However, mullets 4 to 12 inches long
are taken throughout this period. Jacot (1920, p. 220) believes that, according to their scales,
5 to 8 inch jumping mullets arriving in April at Beaufort, N. C., are 14 to 17 months old.

The mullets in 1920 ranked thirteenth in quantity and fourteenth in value in Chesapeake Bay,
the total catech amounting to 282,020 pounds, worth approximately $10,207.

In Maryland the mullets ranked tenth in quantity and twelfth in value, the catch being
35,337 pounds, value at $1,861. Approximately 36 per cent of this amount was eaught in fyke
nets, 23 per cent in haul seines, 21 per cent in gill nets, and 20 per cent in pound nets.. The
counties taking the largest quantities were Cecil, Kent, and Somerset.

In Virginia the mullets ranked eleventh in quantity and fourteenth in va]ue, the.cateh being
246,683 pounds, valued at $8,346. Approximately 85 per cent of this amount was eaught with
gill nets, 14 per cent with haul seines, and 1 per cent in pound nets. The counties making the
largest catches were Norfolk, Elizabeth City, Accomac, and Princess Anne., It is believed that
a large part of the cateh credited to Norfolk County wa# actually taken in North Carolina waters.!®

The striped mullet is taken in the Chesapeake from June until November. It is found in all
parts of the bay, particularly on the western shore, which is considerably broken up with islands,
small bays, and ereeks. It is especially common in Mobjack Bay, the Jower York River, Back
River, and Lynnhaven Bay.

The first run of fish usually appears in the lower part of the bay some time in June. The
fish at this season .are scarcely large enough to make fishing profitable, however, as they are only
about § to 7 inches in length. As the season advances the size of the fish caught increases, and by
September and October, when a definite run of fish oceurs, the usual length is 10 to 12 inches.
Fishermen and people residing along the water front catch a large number of mullets for their
own use, of which no record is obtainable. During October, when the mullets are most abundant,
of fair size, and in prime condition, many are caught with small seines and salted down for home
consumption during the winter months. In the vicinity of Back River and Buckroe Beach as
many as six small fishing crews are commonly seen at one time during October watching for schools
of mullets. As the striped mullet usually betrays its presence by its habit of jumping out of the
water, a practiced eye can discern an approaching school of fish at a considerable distance. The
fish usually follow the shore and therefore are captured rather easily if the fishermen use precision
and speed, for the mullet is an elusive fish. It is a fast swimmer and a good jumper, and when
no other avenue of escape is available many individuals often obtain their freedom by jumping
over the net. (An account of the methods used for catching mullet is given by Schroeder, 1924,
p. 36.) A typical crew for catching mullets for home consumption is composed of the owner of the
seine and several of his neighbors, who fish together and share the catch.

18 The catch of mullets assigned to Virginia from Norfolk County, quite certainly is too great because of the shipment of
mullets from North Carolins waters through the inland waterway to Norfolk City. However, it is impossible to separate or even
to estimate with a degree of accuracy the fish taken locally and those coming from North Carolina,
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The entire catch of mullets is consumed locally, as it is an esteemed food fish, and if a surplus
exists it is salted for future use. In the fall and winter the Baltimore and Norfolk markets receive
mullets from North Carolina and Florida. During 1921 and 1922 the fishermen received from 8
to 15 cents per pound and the retail price varied from 15 to 25 cents a pound.

“Mullet,” ‘“jumping mullet,” and “jumper” are the names commonly used in the bay.
“Fatback” is a term apparently applied only at Cape Charles. The last-mentioned name prob-
ably alludes to the rather broad back and the layer of fat present there in the fish. Jumping mullet
and jumper, of course, refer to the characteristic jumping habit of this species, to which reference
already has been made.

In North Carolina the mullet is one of the principal species taken, and in Florida it is the most
valuable of the many species of fish taken within the waters of that State, the catch in 1918 amount-
ing to 35,527,840 pounds, with a value of $1,565,843.

The size of the Chesapeake mullet averages from 8 to 12 inches in length; and the maximum is
about 15 inches. These sizes are considerably smaller than those attained farther south, where
20-inch fish are common and 30 inches is the maximum. Following are weights of Chesapeake
Bay striped mullets: Seven and one-half inches, 2.5 ounces; 834 inches, 4.6 ounces; 9 inches, §
ounces; 914 inches, 5.6 ounces; 10 inches, 6.7 ounces 104 inches, 7.5 ounces; 12 inches, 10 ounces.

Habiiat.—Warm waters of both hemispheres; on the Atlantic coast of America from Cape
Cod to Bratzil.

Chesapeake localities.—(a) Previous records: ‘“Salt water of Chesapeake Bay,” Hampton
and Cape Charles city, Va. (b) Specimens in collection: From many localities from Love Point,
Md., southward to Cape Charles and Norfolk, Va.

97. Mugil curema Cuvier and Valenciennes. Silver mullet; White mullet; Mullet.

Mugil curema Cuvier and Valenciennes, Hist. Nat. Poiss., X1, 1836, p. 87; Brazil, Martinique, Cuba. Bean, 1891, p. 92;
Jordan and Evermana, 1896-1900, p. 813, P1. CXXV], fig. 344.

Mugil albula Uhler and Lugger, 1876, ed. I, p. 140; ed. II, p. 119.

(?) Querimana gyrans Evermann and Hildebrand, 1910, p. 160.

Head 3.6 to 4.1; depth 3.1 to 4.75; D. IV-I, 8; A. III, 9 (young of about 50 millimeters and
less in length with II, 10 rays); scales 35 to 41. Body moderately compressed; caudal peduncle
rather strongly compressed, its depth 2.1 to 2.35 in head; head at eyes scarcely deeper than broad;
snout rather short, its length 4.35 to 6 in head; eye 3.15 to 4.35; interorbital 2.4 to 2.9; mouth
moderate, oblique, the lower jaw included, the gape somewhat broader than deep; adipose eye-
lid well developed in adult, undeveloped in young; gill rakers numerous, slender, close set; scales
moderate, with crenate membranous edges, extending on the base of caudal and covering almost
entirely the second dorsal and anal fins; origin of spinous dorsal about equidistant from tip of
snout and base of caudal; origin of second dorsal a Iittle posterior to origin of anal; caudal fin
moderately forked; anal fin similar to but longer than second dorsal; ventral fins inserted about
equidistant from tip of snout and middle of anal base; pectoral fins not quite reaching opposite
origin of first dorsal, 1.25 to 1.6 in head. ‘

Color in life dark greenish on back; silvery on sides; abdomen pale; opercle yellowish;
dorsals, caudal, and pectorals more or less yellowish, sometimes with dusky tips; other fins plain;
axil of pectoral bluish black.

Many small specimens, ranging in length from 30 to 150 millimeters (14 to 6 inches), are
at hand. This species differs from M. cephalus in its plain coloration, having no evident dark
stripes along the rows of scales; by the densely scaled, soft dorsal and anal fins; and by having
one more ray in the anal fin. The differences between the young and the adults of this species
appear to be similar to those described for M. cephalus. No doubt remains relative to the identity
of the young mullets formerly recognized under the generic name ‘‘Querimana.” The young of
this species and M. cephalus can be separated nearly as readily as the adults. The number of
spines and rays in the anal fins of these two mullets is quite constant but can not be relied upon
wholly as a means of identification. The young of this species usually has II, 10 rays and ordi-
narily is readily separable from the young of M. cephalus, which usually has II, 9 rays in the anal
fin, However, Jacot (1920, p. 200) points out that specimens of M. curema sometimes have 11 or
13 anal fin supports (rays or spines) and that M. cephalus occasionally has 10 (rarely 12) anal
fin supports.
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Earlier investigators appear not to have separated the young mullets of the Atlantic coast of
the United States into species, but considered them all*identical, calling them Querimanna gyrans.
Bean (1903, p. 365) stated that Querimanna was nothing but the young of Mugil. He, however,
placed Quertmana gyrans in the synonymy of Mugil trichodon, a southern species, probably
because the number of scales given by Jordan and Gilbert, who first described Q. gyrans, suited that
species. - Indeed, it is probable that Q. gyrans, the type of which we have not seen, was based
upon the young of M. trichodon, as the type specimens came from Key West, where that species
occurs. Querimana gyrans later was recorded from as far north as Cape Cod, where M. trichodon
does not occur. Bean’s reference led Smith (1907, p. 182) to say: ‘‘ The present writer is inclined
to accept Doctor Bean’s general conclusion in the matter, but regards it as unfortunate that
Querimana gyrans has not been shown to be the young of the striped mullet or the silverside
mullet. The chief obstacle to such an identification is the difference in the number of scales in the
lateral series, and until this is overcome the question must be considered unsettled.” The scales
in the young are quite easily lost, but in specimens from Chesapeake Bay in which they are present
the usual number possessed by M. curema and M. cephalus may be counted.

The food of this mullet apparently is identical with that of M. cephalus, consisting almost
wholly of minute organisms, which are found mixed with quantities of mud and vegetable débris.

The spawning habits of this species are as imperfectly known as in M. cephalus. Limited
evidence has been produced (Jacot, 1920, p. 226) which would suggest that the species spawns in
the spring of the year, whereas M. cephalus spawns in late autumn.

The growth of the silver mullet in Chesapeake Bay is difficult to follow with the limited data
at hand. A single young fish taken in May measured 41 millimeters (1.6 inches), whereas the many
young taken during June were 25 to 33 millimeters (1 to 1.8 inches) in length. No small fish were
caught during the summer, and the next sizes at hand are 115 to 136 millimeters (4.5 to 5.3 inches),
taken in September, and 95 to 148 millimeters (3.8 to 5.8 inches), caught in October. Jacot (1920,
p. 203) seined young at Beaufort, N. C., 30 to 36 millimeters (1.2 to 1.4 inches) long, in May, took
these sizes and somewhat larger fish throughout the summer, and young as small as 20 to 28 milli-
meters (0.8 to 1.1 inches) in September.

The silver mullet is taken in small quantities in Chesapeake Bay and is found under virtually
the same conditions as the striped mullet. Much that has been said of the latter, therefore, applies
also to this species. Neither the fishermen nor the markets distinguish the two kinds of mullets;
M. curema forms but a very small part of the marketable cateh.

This mullet seldom exceeds a length of 9 inches in the bay. Most of those seen are small
unmarketable fish, 6 inches or less in length, and are taken incidentally with other species of fish.
The small catch of silver mullets is included in the statistics given for the striped mullet. In south-
ern waters the average length is about 10 inches and the maximum about 14 inches.

Habitat.—On the Atlantic coast, from Cape Cod to Brazil, and on the Pacific coast from the
Gulf of California to Chile. :

Chesapeake localities.—(a) Previous records: Cape Charles city, Hampton, and ‘‘southern
part of Chesapeake Bay.” (b) Specimens in the collection: From ‘Annapolis, Md., lower York
River, vicinity of Norfolk, and Cape Charles, Va.

Family XLVIL—SPHYRZNIDZE. The barracudas

Body very elongate, little compressed; head long, pointed, pikelike; mouth large, nearly
horizontal; jaws elongate, the lower one strongly projecting; jaws and palatines with large teeth
of uneven size; opercular bones without spines or serrations; gill membranes separate, free from
the isthmus; gill rakers very short or obsolete; branchiostegals 7; gills 4, a slit behind the fourth;
pseudobranchiz well developed; air bladder large, bifurcate anteriorly; pyloric cmca numerous;
scales small, cycloid, present on cheeks and opercles; lateral line well developed; first dorsal with
five spines, second dorsal remote from the first, similar to anal and at least partly opposite it;
caudal fin forked; pectoral fins short, placed in or below the axis of the body.
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74. Genus SPHYRZENA Rése. Barracudas
The characters of the genus are included in the family description.

KEY TO THE SPECIES

a. Scales moderate, about 120 in a lateral series; ventral fins inserted in advance of first dorsal;
maxillary reaching eye in adults; pectorals reaching past base of ventrals._guachancho, p. 198

aa. Scales smaller, about 185 in a lateral series; ventral fins inserted under origin of first dorsal;
maxillary failing to reach eye; pectorals failing to reach base of ventrals__._borealis, p. 198

98. Sphyrena guachancho Cuvier and Valenciennes. Barracuda.

Sphyrana guackancho Cuvier and Valenclennes, Hist, Nat, Poiss,, ITI, 1820, p.342; Havana, Jordsn and Evermann, 1896~
1800, p. 824.

Head 3.4; depth 7.15; D. V-1, 9; A. I, 8; scales 120. Body very elongate, nearly cylindrical,
scarcely deeper than broad at base of first dorsal; caudal peduncle moderately compressed, its
depth 4 in head; head low, quadrate, with prominent ridges above; snout long and pointed, 2.1 in
head; eye 6.4; interorbital 4.8; mouth large, a little oblique; lower jaw sharply pointed and strongly
projecting; maxillary broad, reaching anterior margin of eye, 2.15 in head; teeth in the jaws and
on palatines large, lance-shaped, the lateral ones in lower jaw smaller; gill rakers obsolete; scales
small, present on cheeks and opercles, also extending on the second dorsal, anal, and-caudal fins;
dorsal fing far apart, the first with five slender spines, its origin behind base of ventrals; second
dorsal short, its origin in advance of anal and about equidistant from origin of spinous dorsal and

Fi1G. 112.—Sphyrana borealis. From a specimen 9 inches long

base of caudal; caudal fin forked, the lower lobe the longer; ventral fins rather small; pectoral fins
small, reaching well beyond base of ventrals, 2.6 in head.

Color bluish gray above, silvery below; dorsals and caudal dusky, other fins pale. The speci-
men in hand is of uniform color. Some specimens, however, are irregularly blotched with black
and the very young have black crossbars. :

A single specimen of this species, 395 millimeters (1514 inches) in length, was secured.

This barracuda is reported from Woods Hole, Mass., but it does not appear to have been
taken elsewhere north of Florida. The specimen at hand was trapped in a pound net in Lynnhaven
Roads on July 11, 1921. The fish was unknown by the fishermen, which indicates that barracudas
are very rare in Chesapeake Bay. This species is said to reach a length of 2 feet. In the Tropics
it has some value as a food fish.

Habitat.—Woods Hole, Mass., to Panama; apparently rather rare north of Florida.

Chesapeake localities.—(a) Previous records: None. (b) Specimen in collection: From Lynn-
haven Roads, Va. )

99. Sphyrena borealis DeKay. Barracuda; Northern barracuda.

Sphyrena borealis De Kay, Fauna, New York, Fishes, 1842, p, 39, P1. LX, fig.196; New York. Jordanand Evermann, 1896~
1900, p. 825; Evermann and Hildebrand, 1910, p. 160. -

This species is recorded from Chesapeake Bay by Evermann and Hildebrand (1910, p. 160),
who had two small specimens, 1 and 3 inches in length. Bean (1891, p. 83) states that William P.
Seal observed a Sphyrena at Cape Charles city but.secured no specimen. The species that was
observed, therefore, was undetermined. No specimens of this barracuda occur in the present
collection, and the fish quite certainly is very rare in Chesapeake Bay.
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This species is distinguished from S. guachancho (the only other species of the genus recorded
from waters north of Florida) principally by the smaller scales, the more posterior position of the
ventral fins with reference to the spinous dorsal, and by the smaller mouth, A comparison of these
characters is presented in the key to the species.’ ‘

This is the smallest of the barracudas, rarely resching a length of more than 1 foot. It has
been called the Northern barracuda because it was thought to be entirely of northern distribution,
its range having only recently been found to extend into the Tropics. )

Habitat.—Cape Cod to Panama.

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

Family XLVII.—-POLYNEMIDZ. The threadfins
: i

Body oblong, compressed; snout conical, projecting beyond mouth; eye anteriorly placed, with
a well-developed adipose eyelid; mouth large, nearly horizontal; teeth in villiform bands on jaws,
palatines, and sometimes on vomer; gills 4, a slit behind the fourth; branchiostegals 7; lateral line
complete, continued on caudal fin; dorsal fins 2, rather remote from each other, the first with 7 or

B S

F16. 113.—Polynemus octonemus

8 rather high, feeble spines; caudal fin deeply forked; anal fin either similar to second dorsal or much
longer; ventral fins abdominal, with I, 5 rays; pectoral fins placed low, in two parts, the lower part
consisting of free articulated filaments. .

75. Genus POLYNEMUS Linneus

Vomer with teeth; preopercle serrate, its lower posterior angle with a scaly flap; anal fin not
much longer than second dorsal, consisting of about 13 or 14 rays; pectorals with 3 to 9 free fila-
ments, all shorter than body. A single species was taken in Chesapeage Bay.

100. Polynemus octonemus Girard. Threadfin.

Polynemus octonemus Girard, Proc., Ac. Nat. Sci., Phila., 1858, p. 167; Brazos, Santiago, and Galveston.

Ploydactylus octonemus Jordan and Evermann, 1896-1900, p. 830, P1. CXXVIII, fig. 350.

Head 3.25 to 3.4; depth 3.1 to 3.35; D. VIII-I, 12; A, ITI, 13; scales about 58 (most of the
scales are lost in specimens at hand). A fairly accurate count, however, is obtainable from one
specimen, which gives the result stated when counting oblique series running upward and back-
ward above lateral line. Jordan and Evermann (1906, p. 830) give 70 scales in a lateral series. It
is probable that these authors started counting the series from the nape. Gill (1860, p. 280) states
that the lateral line runs through 60 scales. Body compressed; caudal peduncle rather strongly com-
pressed, deep, 2.2 in head; head moderate, compressed; snout conical, projecting far beyond mouth,
its length 5.3 to 5.55 in head; eye 4.75; interorbital 4 to 4.3; mouth moderate, inferior, horizontal;
magxillary broad, 2.35 to 2.45 in head; teeth small, in villiform bands on jaws, vomer, and palatines;

49826—28—14
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gill rakers long, 21 or 22 on lower limb of first arch; scales moderate, ctenoid, moderately deciduous,
extending forward on snout and on fins, the second dorsal and anal densely scaled; lateral line com-
plete, forked at base of caudal, the branches extending on the fin; origin of spinous dorsal a little
behind margin of opercle and about an eye’s diameter nearer origin of second dorsal than tip of
snout; the longest spine 1.4 in head; origin of second dorsal a little in advance of anal; caudal fin
deeply forked; anal fin similar to second dorsal, its base only a little longer; ventral fins rather small,
inserted about an eye’s diameter nearer origin of anal than tip of lower jaw; pectoral fing rather long,
1.15 in head, the filaments well separated from the rest of the fin, eight in number, the longest ones
reaching nearly to origin of anal.

Color in alcohol olivaceous; the fing dusky, the pectoral fins darkest. The fins are said to be
mostly pale in the young.

Only three specimens of this species—respectively, 233, 233, and 235 milimeters (91g, 914, and
93/; inches) in length—are at hand. This fish, although recorded from as far north as New York,
does not appear to have been taken previously in Chesapeake Bay, where it is scareely known by the
fishermen. The specimens at hand were the only ones seen during extensgive collecting expeditions,
and they were trapped in a pound net in Lynnhaven Roads, Va. - The species of this genus are con-
sidered good food fishes on the Isthmus of Panama, where several species are abundant. ’

Habitat.—New York to the Rio Grande.

Chesapeake localities—(a) Previous records: None. (b) Specimens in collection: From Lynn-
haven Roads, Va.

Family XLIX.—SCOMBRIDZ. The mackerels

Body fusiform, more or less compressed; head depressed above; snout pointed; caudal peduncle
slender, with one or more keels; mouth large; premaxillary not protractile; maxillary without a
supplemental bone; jaws with large or.small sharp teeth; preopercle unarmed except in very young;
opercle entire; gill openings large, the membranes separate, free from the isthmus; gills 4, a slit behind
the fourth; pseudobranchiz large; gill rakers long; dorsal fins 2, the first of weak spines, the second
similar to anal, followed by detached rays, known as finlets; caudal fin large, forked.

Scombroid fishes of the Orient have recently been studied in great detail by Kishinouye,”
who has grouped the fishes of that region into three families, placing (of the genera represented in
the present report) Scomber in Scombride and Sarda in Cybiide. Scomberomorus, however,
does not occur in the Orient, hence this genus is not included in Kishinouye’s work. It seems prob-
able that a detailed study would show this genus to be as distinct and equally as much deserving
of family rank as some of the groups recognized as families by Kishinouye. While we do not question
the arrangement of families in Kishinouye’s very excellent work, we prefer to retain in this report
the family Scombride as understood by Jordan and Evermann (1896-1900 p. 863) and others,
principally because we do not know where to place Scomberomorus in the new arrangement and we
have neither the time nor specimens to go into a study of this matter on this occasion.

KEY TO THE GENERA

a. Caudal peduncle without a median lateral keel but with two small keels, one above and one below

the median line and plaged more or less on base of caudal; first dorsal with 9 to 14 feeble spines.

b. Air bladder wanting; first dorsal with 10 to 14 weak spines_.._____._._.___._ Scomber, p. 201

bb. Air bladder present; first dorsal with 9 or 10 weak spines..__.___.__ Pneumatophorus, p. 202

aa. Caudal peduncle with a median keel on each side and with a smaller one above and below this
one; dorsal fin with 14 to 22 spines.

c. Scales not forming a corselet on anterior part of body; pectorals inserted near level of the

eyes; sides sometimes with yellowish spots and occagionally with one or more straight

dark lines - o .o Secomberomorus, p. 203
cc. Scales forming a corselet; pectoral fins placed lower than eye; sides without yellow spots.
d. Vomer toothless; sides with black longitudinal oblique bands_...______.___. Sarda, p. 205

dd. Vomer with villiform teeth; sides without black lengitudinal bands._.__ Thunnus, p. 207

1 Contributions to the comparative study of the so-called scombroid fishes, - Journal, College of Agricutture, Imperial Univer-
sity, Tokyo,Vol. VIII, No. 3, (1923), pp. 203 to 475, Pls. XIII—XXXIV, fig. A-Z. Tokyo.





