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said that during the late fall tautogs are commonly caught off the large stone breakwater at Cape
Charles city, and that fish of 8 or 9 pounds are sometimes taken. One fish about 13 inches in
length was taken from a pound net at Chesapeake Beach, Md., on April 29, 1922, establishing the
most northerly record for the bay. i

The small annual catch is utilized in the Chesapeake markets; principally in Norfolk and
Baltimore. The fishermen include this species among the mixed or miscellaneous fish, as it is rarely
taken in sufficient numbers at one time to pack in separate boxes. During 1921 and 1922 the retail
price ranged from 10 to 15 cents a pound. The tautog is a food fish of good flavor and is much
esteemed along the North Atlantic coast, where it assumes considerable importance.

In Chesapeake Bay the tautog is usually called “salt-water chub” or ‘“chub’; at Oxford, Md.,
fishermen call it “black porgy’’; and at Solomons, where it is rare, it is called “blackfish.” The
last name is in common use at New York.

The maximum weight reported for the tautog is 2214 pounds. This fish was caught off New
York in 1876 and was 3614 inches long. Fishermen reported individuals from Cape Charles city
weighing 8 or 9 pounds. The largest from Chesapeake Bay seen during the present investigation ,
weighed 4 pounds. Larger ones evidently are comparatively rare in the vicinity. The weight
of adult fish varies widely, some being much deeper, and therefore heavier, than others. One
Chesapeake specimen, 13 inches long, weighed 1 pound and 7 ounces, while a fish 14 inches long
weighed only 1314 ounces.

Habitat.—Bay of Fundy to South Carolina; not taken in commercial numbers south of Chesa-
peake Bay.

Chesapeake localities.—(a) Previous records: Southern part of the bay, Cape Charles city,
0Old Point Comfort, and Norfolk. (b) Specimens in collection: Chesapeake Beach and Solomons,
Md.; Tangier Island, Lewisetta, Lower York River, Cape Charles, Old Point Comfort, Buckroe
Beach, and Ocean View, Va. Rather rare north of Cape Charles city and the mouth of the York
River, and most common in the vicinity of Cape Charles.

137. Genus TAUTOGOLABRUS Giinther. Cunners

This genus differs from Tautoga principally in the more elongate body; lower head, with a more
gently convex upper profile; serrate preopercular margin; larger scales, about 40 in a lateral series;
and in having the cheeks and opercles more nearly fully scaled. This genus, like Tautoga, consists
of a single species.

176. Tautogolabrus adspersus (Walbaum). Cunner.

Labrus adspersus Walbaum, Artedi Piscium, 1792, p. 254; New York.

Taulogolabrus adspersus Lugger, 1877, p. 71; Jordan and Evermann, 1896-1900, p. 1577, P1. CCXXXV], fig. §95; Bigelow and
Welsh, 1025, p. 281, fig. 131.

Head 3.45; depth 3.45; D. XVIIL, 9; A.III, 8; scales4l. Body moderately deep, compressed;
caudal peduncle deep, its depth about equal to postorbital part of head; head rather low, moderately
long; snout pointed, 3.5 in head; eye 2.8; interorbital 4.7; mouth moderate, terminal; lips thin;
maxillary scarcely reaching anterior margin of eye, 3.5 in head; teeth in bands on anterior part of
jaws, becoming uniserial laterally, the outer ones anteriorly enlarged, caninelike; gill membranes
united but free from the isthmus; preopercular margin serrate; lateral line complete and con-
tinuous, running high anteriorly but becoming median on caudal peduncle; scales moderate,
thin, with smooth membranous edges, reduced on chest, present on cheeks and opercles; dorsal
fin long, continuous, the spines stiff, pungent, not quite as high as the soft rays, caudal fin
round; anal fin with three rather strong spines, the soft part similar to that of dorsal; ventral fins
moderate, inserted slightly behind base of pectorals; pectoral fins moderately broad, round, their
length 1.45 in head. _

Color in alcohol uniform brownish yellow; dorsal fin with a black spot on base of anterior
soft rays. Bigelow and Welsh (1925, p. 282) make the following observation concerning the color
of this fish: “To describe the color of the cunner is to list all the colors of the bottoms on which it
lives, it being one of the most variable of fishes.”
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A single small specimen of this species, 60 millimeters in length, was obtained. This cunner
is most readily distinguished from its nearest relative, the tautog, by the scaly gill covers, the
pointed snout, and the gently convex profile.

The cunner is reported to be virtually omnivorous in its feeding habits, feeding on almost
all animals of suitable size that occur in the waters that it inhabits; often eel grass also is found
in the stomach. Furthermore, it is reported to be a scavenger. .

Spawning takes place in June, July, and August. The eggs are buoyant, transparent, and
only 0.75 to 0.85 millimeter in diameter and without an oil globule. In temperatures of 70° to
72° they hatch in about 40 hours. At hatching the larva are about 2 to 2.22 millimeters in length.
According to Bigelow and Welsh (1925, p. 285), the young in the Gulf of Maine may reach a length
of 214 to 314 inches by the autumn of the season during which they were hatched.

The cunner is found in abundance from New Jersey to Maine. Along the New England coast it
lives chiefly close to shore, particularly in bays and sounds, and is one of the chief fish caught
by youthful anglers. It prefers rocky bottom covered with marine growths. Along the northern
New Jersey coast the cunner is present in large numbers throughout the year. In this region it is
found chiefly offshore, on the rocky ledges frequented by tautog, sea bass, and other species.
The usual size of New Jersey fish taken within several miles of shore is 5 to 8 inches, but about
8 miles offshore, on the 17-fathom bank, large cunners, 10 to 12 inches or more in length, are
commonly taken. The cunner’s habit of stealing bait from the hooks of fishermen is well known,
and New York bank fishermen know that more bait is required to feed the cunner (or bergall, as it
is called there) than all other species for which he may be fishing eombined.

The cunner reaches a maximum length of about 15 inches. It is a food fish of good flavor and
-of some commercial importance.

Habitat.—Labrador to Virginia. Rare south of New Jersey. This fish was recorded from the
Atlantic coast of Worcester and adjoining counties, Maryland, by Lugger (1877, p. 71). This record
-appears to have been overlooked, as the southernmost range given by recent authors is New Jersey.
The capture of the small specimen in hand extends the known range to the mouth of Chesapeake
Bay.

Chesapeake localities.—(a) Previous records: None. (b) Specimen in collection: Sixty milli-
meters long, taken by seining, Cape Charles, Va., September 20, 1921,

Family LXXIX.—SCARIDA. The parrot fishes

Body oblong, moderately compressed; mouth moderate, terminal; teeth in the jaws coalesced,
at least at base, often forming continuous plates; frequently with one or more canines above the
cutting edge; no teeth on vomer or palatines; scales large, cycloid, 23 to 26 in a lateral series; dorsal
fin continuous, its rays constantly IX, 10, the spines weak and flexible or stiff and pungent; anal
constantly III, 9. A single genus and species of this family of tropical fishes comes within the
scope of the present work.

138. Genus SCARUS Forskdl. Parrot fishes

Body rather robust, compressed; head moderately short and deep; snout blunt; upper lip later-
ally double, the inner fold becoming very narrow or disappearing anteriorly; teeth in the jaws
fully coalesced, forming continuous plates, with a single median suture; gill membranes scarcely
united to the isthmus; scales large, 22 to 26 in a lateral series; dorsal fin constantly with 9 flexible
spines and 10 soft rays; anal fin with three flexible spines (the first one very small and often hidden
in the skin) and 9 soft rays. This is a rather large genus, the members being of the warm and
tropical seas.

% For details concerning the embryology and the larval development of the cunner, see Agassiz (1882, p. 200, Pls. XIII to
XV); Agassiz and Whitman (1885, p. 18, Pls. VII to XIX); and Kuntz and Radcliffe (1918, p. 99, figs. 18 to 29).
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177. Scarus ceeruleus (Bloch). Blue parrot fish.

Coryphena czruleus, Bloch, Auslandische Fish,, IT, 1786, p. 120, pl. 176; Bahamas, -
Scarus czruleus Jordan and Evermann, 18961900, p. 1652, P1. COXLIV, fig. 613; Smith and Kendall, 1898, p. 170.

., . Head 3.15 to 3.6; depth 2.85 to 3.2; D. IX, 10; A. III, 9; scales 24 to 26. Body elongate, mod-
erately compressed; head not much longer than deep; snout very blunt, with a well-developed fleshy
pad on its upper surface in adults, its length 2.35 to 2.7 in head; eye 5.15 to 6.4; mouth small, reach-
ing about halfway to eye; lower jaw included; teeth fully coalesced, forming’ continuous plates;
each plate with an evident median suture; no free canines; gill membranes slightly connected;
scales large, not much reduced on chest, five in advance of ventrals; most of head scaly; two rows of
six scales each and a third row consisting of two scales on cheek, scales of upper row much larger
than those of second row; lateral line interrupted under posterior rays of dorsal, beginning again
lower down on caudal peduncle, the pores more or less branched; dorsal with nine flexible spines,
each one with a fleshy tip; caudal fin notably concave, with the angles produced in adult fish;
anal with three flexible spines, the first one very small; ventrals a little shorter than the pectorals,
pectorals 1.3 to 1.55 in head.

Color dark green to slightly grayish green above, becoming a lighter shade on sides and under-
neath; no stripes or bars present on preserved specimens; lips deep blue-green; dorsal and anal
deep blue-green, almost black, each with a bright green margin; caudal slightly paler than the dorsal
and anal, the outer rays bright green; ventrals and pectorals mostly greemsh axﬂlary spot absent;
teeth white.

This fish was not seen during the present mvestlgatxon ‘The record’is taken from Jordan and
Evermann (1896-1900, p. 1652) and Smith and Kendall (1898, p. 170). These records are both
based on an identification made from the jaws of one specimen taken in 1894 in a pound net set in
the Potomac River off St. George Island. After the receipt of this jaw, an illustration was sent by
Smith and Kendall to a J. E. N. Sterling, at Cape Charles city, Va., with an inquiry whether this
fish had been caught in the vicinity. The reply was that from 6 to 10 fish resembling the figure and
corresponding to the description that had been supplied were obtained in pound nets between
Cape Charles and Hunger Creek.

" This fish, being the only one of the family known from Chesapeake Bay, may be recognized
readily by the coalesced teeth, which have a continuous cutting edge and resemble somewhat the
beak of a bird. ]

Nothing definite is known concerning its food, breeding habits, or rate of growth. It isreported
to reach a length of 2 to 3 feet.

. Habitat.—Maryland to Panama; apparently rare on the coast of the United States; probably
. most common in the West Indies.
Chesapeake localities.—(a) Previous record: St. George Island, Md. (b) Specimens in col-

_lection: None.
/

Order GOBIOIDEA
Family LXXX.—GOBIIDZE. The gobies

Body oblong or elongate, compressed or not; scales present or wanting; skin of head continuous
with the covering of the eyes; premaxillaries protractile; opercle unarmed; preopercle unarmed or
with a short spine; gill openings largely restricted to the sides, the membranes united to the isthmus;
gills 4, a slit behind the fourth; no lateral line; teeth various, usually small; dorsal fins separate or

_connected, the spinous dorsal with two to eight flexible spines, rarely wanting; anal usually with a
single weak spine, similar to soft dorsal; ventral fins close together, separate or united, each composed
of I, 5 rays (rarely I, 4); the ventral fins, when united, forming a sucking disk, a cross fold between
then- bases completing the cup; caudal fin convex or pointed. Most of the members of this family
are of small size. Some of them live in fresh water, others in salt water, and many of them occupy
brackish water or live indiscriminately in salt or fresh water.
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KEY TO THE GENERA

2. Body entirely naked; mouth nearly horizontal; second dorsal and anal short, each with 10 to 14
77 USSP Gobiogoma, p. 323

aa. Scales present on at least most of body; mouth oblique to nearly vertical.
b. Teeth in the jaws in bands, immovable; lower jaw rather. strong, round anteriorly; second
dorsal and anal rather long, each with 15to 18 rays.___.____._.___. Microgobius, p. 326
bb. Teeth in the jaws in a single series, movable; lower jaw very thm and angular anteriorly;
second dorsal and anal short, each with about 11 or 12 rays.. Mugilostoma gen. nov., p. 327

139. Genus GOBIOSOMA Girard. Naked gobies

Body rather slender; mouth moderate, nearly horizontal; teeth pointed, in several series or
in & band, the outer ones enlarged; no canines; skin entirely naked; no barbels or dermal flaps;
spinous dorsal normally with 7 spines, rarely 5 or 6; second dorsal and anal short, with 10 to 14
rays; ventral fing united, forming a sucking disk.

KEY TO THE SPECIES

a. Body moderately robust, its depth 3.95 to 4.8 in its length; second dorsal normally with 13
rays, infrequently with 12 or 14; ventral disk short, reaching about half the distance from its

base to the vent. _ . e emeio bosci, p. 323

aa. Body slender, its depth 6 to 7.15 in its length; second dorsal normally with 12 rays, infrequently
with 11 or 13; ventral disk long, reaching two-thirds the distance from its base to the

Vet e e ginsburgi sp. nov., p. 324

178. Gobiosoma bosci (Lacépéde). Clinging goby; Variegated goby; Naked goby.

Gobius bosci Lacépéde, Hist, Nat. Poiss,, I, 1798, p. 555, P1. XVI, fig. 1; Charleston, 8. O.

Qobiosoma bosci Bean, 1891, p. 86; Iordan and Evermann, 1896-1900, p. 2259; Smith and Bean, 1899, p. 187; Evermann and
Hildebrand, 1910, p. 163.

Head 3.15 to 3.5; depth 3.95 to 4.8; D. VII or VIII-13 (infrequently 12 or 14); A, 11 (rarely
10). Body robust; head depressed, broader than deep; snout short, tapering, 3.456 to 4.25 in head;
eye 3,25 to 4.67; interorbital bone about the width of pupil; mouth moderate, terminal; maxillary
reaching about opposite middle of eye, 2.25 to 2.4 in head; teeth in the jaws pomted in bands
in each jaw, with some of the outer teeth enlarged; gill openings mostly lateral, the membranés
joined to the isthmus; pores usually present on the cheeks; dorsal fins close together, the first
consisting of very slender spines, the margin convex; second dorsal and anal similar and opposite
each other, the rays of the dorsal reaching to or beyond the base of the upper short rays of the
caudal; caudal fins short, round, shorter than head; ventral fins short, forming a disk, the disk
scarcely reaching more than half the distance from its base to the vent, its length 1.65 to 2.45 in
head; pectoral fins broad, a little shorter than head, 3.25 to 4.7 in the length of body. ‘

Color in life greenish to dusky above; pale underneath; nape and sides with very narrow pale
crossbars; pectoral fins mostly greenish; other fins mostly blackish; the caudal of a somewhat
lighter shade than the dorsals. Considerable variation in color among individuals has been noted,
some specimens being notably darker than others, and the males in general appear to be darker
than females, with the pale crossbars showing less distinctly.

Many specimens; ranging from 25 to 60 millimeters (1 to 234 inches) in length, were preserved
This goby is entirely naked. Its body is quite robust, the head is depressed, and the ventral disk
is very short, scarcely reaching more than halfway to vent.

In a series of 37 specimens examined for the food contents of the stomaohs, 12 had fed on small
crustaceans (mainly Gammarus), 14 had eaten annelids (Chwmtopods), 2 had fed on fish, and 2
on ova of unknown origin. Two individuals had fed on both Gammarus and annelids, and 9 stom-
achs were empty. . )

Spawning apparently takes place from June to October. The gonads in many of the speci-
mens taken in July are in an advanced stage of development, and it seerns probable that most of

+ the spawning takes place during this month. However, a few specimens taken during the early
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part of October were not entirely spent. - Kuntz (1916, pp. 423-426), who took the eggs and de-
scribed their development, found that at Beaufort, N. C., ripe fish were comparatively scarce during
August, and he states that the height of the spawning season evidently was past. This author
states that the mature, unfertilized eggs are approximately spherical in form and about 0.5 milli-
meter in diameter, yellow in color, and opaque. They are heavier than sea water, and when
stripped from the female they aggregate in a compact clump. ' As soon as fertilized, the egg begins to
expand and becomes elliptical, The incubation period at ordinary summer temperature in the
laboratory was approximately five days. The newly hatched larve are approximately 2 milli-
meters in length and almost transparent. Young fish 10 millimeters in length show many of the
diagonostic characters of the adult. The head already has the characteristic shape of the species,
the fins are well differentiated, and the sucking disk formed by the ventral fins is well developed.

This goby is an abundant species in Chesapeake Bay, inhabiting shallow grassy flats off the
immediate shores. During April and May it was found in comparatively small numbers along the
shores, but from June to October it was present in abundance. The largest catch made during
our collecting consisted of 511 fish taken in 8 hauls of & 30-foot seine in the lower York River on
October 11. In November it was found to be comparatively scarce in localities where it had been

F16. 194.—Gobiosoma bosei. Adult 50 millimeters long

abundant the previous month. This goby was found chiefly from the York River to Annapolis
and Love Point. Only a few specimens were taken in the Patapsco River below Baltimore and
in the vicinity of Havre de Grace. From the capes to Buckroe Beach it was not as common as from
the York River northward. It was not infrequently taken in water only slightly brackish, and
several specimens seined at Havre de Grace were from fresh water. The maximum size is about
214 inches.

Habitat.—Massachusetts to Florida.

Chesapeake localities.—(a) Previous records: Gunston Wharf, Cape Charles city, Gloucester
Point, and Hampton, Va. (b) Specimens in collection: From numerous localities, taken in fresh,
brackish, and salt water from Havre de Grace, Md., to the mouth of the bay.

179. Gobiosoma ginsburgi sp. nov.

Type No. 87655, U. 8. National Museum; length 43 millimeters; Cape Charles, Va.

Head 3.45 to 3.8; depth 6 to 7.15; D. VII-12 (infrequently VII-11 or 13); A. 11. - Body
rather slender; head somewhat depressed, broader than deep; snout short, tapering, 3.8 to 4.2 in
head; eye 3.8 to 4.6; interorbital bone about the width of pupil; mouth terminal, slightly oblique;
maxillary reaching somewhat beyond middle of eye, 2.05 to 2.35 in head; teeth in the jaws pointed,
in bands, some of the outer teeth enlarged; gill openings mostly lateral, the membranes joined to
the isthmus; pores evident and in series on cheeks; dorsal fins separate, the first with rather short,
very slender spines and convex margin; second dorsal and anal similar and opposite each other,
the rays of the dorsal scarcely reaching the base of upper rays of caudal; caudal fin moderate,
round, about as long as head; ventral disk long, reaching about two-thirds the distance from its
base to the vent, its length 1.25 to 1.45 in head; pectoral fins moderately broad, equal to or very
slightly shorter than head, 3.65 to 4.2 in length of body. ‘
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Color of preserved specimens, brownish; body with about six or seven rather ill-defined, whitish
crossbars; lateral line usually with longitudinally elongated dark spots; a few similar spots.on median
line of back in advance of dorsal; lower surface of head spotted with black; a black bar on mandible;
ventral disk dusky, at least at base; other fins pale to slightly dusky; the dorsal fins and the caudal
sometimes with indications of dark spots or bars; anal fin with a dark margin.

This species is represented by 26 specimens ranging in length from 37 to 52 millimeters (134 to
2 inches).  This goby is named for our colleague, Isaac Ginsburg, who made many of the pre-
liminary identifications of the present collection and first called our attention to the fact that
apparently two species were included in the genus Gobiosoma. This led to a detailed study and
finally to the deseription of this new species. This naked goby differs from its relative, G. bosci, the
only other naked goby recognized from the Atlantic coast of the United States, principally in hav-
ing a more slender body, generally higher fins, somewhat shorter second dorsal, and in color. The
difference in the height of the fins is most noticeable in the ventrals composing the sucking disk.
In Q. bosci the disk extends only about half the distance from its base to the vent, whereas in the
present species it reaches fully two-thirds the distance to the vent. In counting the rays of the
second dorsal in @. bosci, in 49 specimens, 4 had 12 rays, 41 had 13, and 4 had 14. In 26 specimens
of the present species, 1 had 11 rays, 21 had 12, and 4 had 13. In making these enumerations the
first simple ray was included and the last two, which apparently are united at the base, were counted
ag one.

1cm
F16, 195.—Qobiosoma ginsburgi sp. nov. From the type, 45 millimeters long

Three specimens were examined for food. In one the stomach was empty; the other two
had fed on small crustaceans, chiefly Gammarus. A ripe or nearly ripe female occurs in a lot of
specimens taken from May 21 to 23, 1922.

The size attained, judging from the specimens in hand, may be somewhat smaller than in G.
bosci, and it evidently is much less numerous. G. bosci was taken only in shallow water, whereas
the present species, although found in shallow water, was taken principally in deeper water, reaching
upward of 25 fathoms. Most of the deep-water catches were made with the beam trawl from October
to March.

Chesapeake localities.—Solomons, off Barren Island, and Crisfield, Md.; Cape Charles, lower
York River, off Old Point Comfort, off Thimble Shoals Light, and Buckroe Beach, Va.

140. Genus MICROGOBIUS Poey. Gobies

Body elongate, more or less compressed; mouth quite large and very oblique to nearly vertical;
outer teeth in the jaws enlarged, rather strong; scales cycloid or weakly ctenoid, present on most
of the body; first dorsal with 7 or 8 spines; second dorsal and anal with 15 to 18 rays. The species
are small and confined chiefly to the shores.

KEY TO THE SPECIES

a. Body rather deep, quite strongly compressed, the depth 4.7 to 5.4 in the length of body; mouth
only moderately oblique; ventral digsk long, reaching to or a little beyond origin of anal
_____________________________________________________________________ holmest, p. 326





