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strong spines, the soft part similar to that of the dorsal; ventral fins rather large, inserted a little
behind base of pectorals; pectoral fins moderate, not reaching tips of ventrals, 1.4 to 1.7 in head.

Color variable, mostly silvery, often greenish to bluish and blackish above; sides sometimes
brassy, frequently with irregular, dark longitudinal lines; fins often all more or less dusky; ventrals
sometimes white; pectorals often plain.. Large individuals often with bluish luster on head;
young less than 4 or 5 inches in length usually silvery gray, never with blue on head.

Many specimens of this species, ranging from 55 to 280 millimeters (214 to 11 inches) in length,
were preserved. No individuals smaller than the ones preserved were seen in salt and brackish
water. The plain coloration and the strong spines in the fins are among the distinguishing characters
of this common and well-known fish. The young do not differ greatly from the adult. The white
perch is essentially an anadromus species, but it is not infrequently landlocked in fresh water.

The food of this fish according to Smith (1907, p. 275) consists of minnows, shrimps, and other
animals, and Bigelow and Welsh (1925, p. 258) mention small fish fry of all kinds, young squid,
shrimps, crabs, and various other invertebrates, as well as the spawn of other fish. The contents
of 130 stomachs of this fish taken in Chesapeake Bay consisted of fish, crustaceans of various kinds
and sizes, annelids, and insect larvee. A small amount of vegetable débris, too, frequently is present.
The larger individuals had fed mainly on fish. Shrimp, Mysis, and annelids also are eaten by the
larger fish. Young 4 inches and less in length had fed mainly on annelids, amphipods, isopods,
copepods, and insect larve.

F1G. 138.— Morone americana. From a specimen 12} inches long

The white perch spawns from April to June, according to published accounts. Smith (1907,
p- 275) gives a short season for the Albermarle, N. C., region, beginning between April 1 and 10 and
lasting 10 days. Bigelow and Welsh (1925, p. 259) state that in southern New England the white
perch breeds in April, May, and June. It has been learned through the present investigation that
in Chesapeake Bay spawning occurs not only during April and May but that it may occur under
certain conditions during December, for the Fish Hawk took 10 ripe males and 3 ripe females on
December 9 and 10, 1915, at the following localities: Thomas Point Light, Sandy Point, and Sharps
Inlet Light, in depths varying from 934 to 21 fathoms. The ripe fish ranged in length from 514 to
7Y inches. It can not be concluded, however, that spawning takes place regularly at this season
of the year, as no other ripe fish were taken in the winter months during subsequent collecting in
the deeper holes of the bay. TFurther investigation relative to the winter spawning of this fish is
highly desirable. Fish in spawning condition oceur regularly in the shallow shore waters in April.
The earliest date upon which ripe fish (two males, taken at Buckroe Beach, Va.) were taken is April
10, 1922,

According to Welsh (field notes) the spawning season was at its height at Havre de Grace on
April 29, 1912. In this same locality many spawning fish were seined on May 8 to 10, 1922, in
3 or 4 feet of water (fresh) along the immediate shores. In one haul of a 300-foot seine, 600 males
and 196 females 3 to 7 inches in length were taken. Nearly all the larger fish were ripe. In three
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other hauls in the same locality a preponderance of males alsoc occurred, as a total of 91 males and
26 females was taken. The smallest ripe male in these lots of fish measured 109 millimeters (43§
inches), and the smallest ripe female measured 121 millimeters (434 inches) in length.

. The eggs are small (0.78 millimeter in diameter) and hatch in six days at a water tempera-
ture of 51° to 53° F. Af the time of hatching the fry measure 2.3 millimeters in length; reaching
3 millimeters at the end of 24 hours. (Ryder, 1887, pp. 518-519.) The eggs may be artificially
stripped and fertilized; millions are hatched annually by fish-cultural stations situated on the
streams tributary to Chesa.peake Bay.

Virtually nothing is known of the rate of growth of the white
perch, and our collections are inadequate and too erratic fo permit
the addition of any tangible information. Many fish taken in April
ranged in length from 74 to 140 millimeters and may have been
gbout 1 year old. The individuals of a collection made in the lower
Rappahannock on July 25 ranged in length from 55 to 65 milli-
meters. These fish probably were the product of the last previous
spawning season.

The white perch is one of the 1mporta.nt food fishes of the
Chesapeake. During 1920 it ranked eighth in quantity and sev-
enth in value, the catch being 535,080 pounds, worth $51,914.

In Maryland the white perch ranked sixth in quantity and
fifth in value, the cateh being 316,915 pounds, worth $32,026.
Of this amount, 42 per cent was caught in pound nets, 28 per cent in fyke nets, 21 per cent in
haul seines, 6 per cent in gill nets, 3 per cent with lines, and 8 per cent with other apparatus.
Dorchester, Cecil, Kent, and Baltimore Counties take first place in Maryland, with catches
ranging from 53,400 to 41,000 pounds

In Virginia it ranked twelfth in quantity and ninth in value, the catch being 218,165 pounds,
worth $19,888. Of this amount, 32 per cent was taken in fyke nets, 28 per cent in pound nets,
24 per cent in haul seines, 9 per cent with gill nets, and 7 per cent with other apparatus. The
largest catches are attributed to Norfolk and King George Counties, with 28,350 and 23,440 pounds,
respectively. A catch of 420,000 pounds of white perch was made in Back Bay, Princess Anne
County. This body of water, however, is removed from Chesapeake Bay and connects with the
Atlantic Ocean, and therefore the catch is excluded from the statistics for the bay.

This fish is caught in all parts of Chesapeake Bay and its tributaries. It is commonest in
brackish water, and the largest numbers are taken in the lower sections of tributary streams. Good
catches, however, are also made in the
gpring, during the spawning season, far
up various rivers where the water is always
fresh, Itisfaken chiefly in the springand.
the fall, from March until May and from-
September until November. A small num- . : ;
ber are caught in the winfer with otter Fio. 140.—Larvs, 8 days old, 8 millimeters long
trawls or drift nets while fishing for striped -
bass.  In the lower part of the bay, chiefly near the mouth of the Rappahannock River, a few
pound nets fish all winter and report fair catches of white perch. In the upper sections of the
bay good catches are made with pound nets during April and May. It was not infrequently taken
by the Fish Hawk during the winter with the beam trawl in comparatively deep water. The great-
est depth in which it was secured was 138 feet.

Various names are given to this fish in Chesapeake Bay, but the one in most general uae, espe-
clally north of the York River, is ‘“white perch.”” In the vicinity of Norfolk “blue-nosed perch”
is the most common name, whereas in various other parts of the bay “gray perch” and “black perch”
are used. These various common names lead to confusion, especially as the name ‘“white perch”
is used in the vicinity of Noxfolk for Bairdiella chrysura, a species belonging to the croaker family.
The name ‘‘ white perch” is the most widely used of all the various names. It would seem advan-~
tageous, in order to prevent confusion, if this name alone were to be adopted throughout the Chesa~
peake region,

F1a. 139.—Egg recently fertilized
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The white perch is a rather small fish, those seen in the markets usually weighing less than 1
pound. However, it is always in demand and is one of the favorite food fishes of the bay. The
maximum weight attained by the species is 2 pounds, but in the Chesapeake it seldom exceeds
114 pounds.

Habitat.—Nova Scotia to South Carolina.

Chesapeake localities.—(a) Previous records: From many localities, principally from the upper
sections of the bay. (b) Specimens in collections: From many localities from Havre de Grace,
Md., to Cape Charles and Cape Henry, Va.

Comparison of lengths and weights of white perch
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103. Genus ROCCUS Mitchill. Striped basses or rockfishes

Body elongate, moderately compressed; head long, pointed; lower jaw projecting; base of
tongue with patches of teeth; dorsal fins well separated, the first with about 9 or 10 spines; anal
with 3 spines and 10 to 12 soft rays. Two species, one in the Great Lakes and Mississippi Basin
and the gther coastwise from New Brunswick to Alabama (and introduced on the Pacific), are
known.

134. Roccus lineatus (Bloch). Striped bass; Rock; Rockfish.

Scizna lineata Bloch, Ichthyol., IX, 1782, p. §3, Pl. CCCV; *  Mediterranean Sea’ (7). ;

Roccus lineatus Uhler and Lugger, 1878, ed. I, p. 126; ed. II, p. 107; Smith, 1882, p. 71; Jordan and Evermann, 1886-1900, p.
1132, P1. CLXXX, fig. 478; Evermann and Hﬂdebrand 1910, p. 161; Fowler, 1912, p. 55; Snyder, 1919, p. 56.

. Roccus sazxalalis Bean, 1883, p. 865.

Head, 3.1 to 3.25; depth, 3.45 to 4.2; D. IX or X-I, 11 or 12; A, III, 10 or 11; scales, 7 or 8—60
to 67. Body elongate compressed; head rather low and long; snout pointed, 3.3 to 4.15; eye, 3 to
4.9; interorbital, 3.76 to 5.4; mouth large, oblique; Iower jaw projecting; maxillary broad, reaching
middle of eye, 2.4 to 2.7 in head; teeth small, present in bands on the jaws, vomer, palatines, and
in two parallel patches on tongue; preopercle serrate; gill rakers long, slender, 14 or 15 on lower
limb of first arch; scales rather small, ctenoid, extending on the base of the vertical fins; dorsal
fins well separated, the first with rather long stiff spines; caudal fin forked; anal fin with three
rather strong graduated spines, the soft part similar to that of the dorsal, each with concave outer
margin; ventral fins moderate, inserted a little behind base of pectorals; pectoral fins rather short,
1.8 to 2.1 in head.

Color in life of a 17-inch specimen, greemsh above; sﬂvery on sides and below, with a brassy
luster, except on belly; sides with 7 or 8 prominent longitudinal black stripes, several above and
below lateral line, one running along lateral line, those below decreasing in length; the longest
stripes reach base of caudal, but none extend on head; dorsal, caudal, and anal dusky or black;
ventrals white, slightly dusky; pectorals greenish. Some of the side stripes are sometimes inter-
rupted, but in number they remain fairly constant. Young of less than about 60 millimeters in
length usually without dark longitudinal stripes, sometimes with indications of dusky crossbars.

Numerous specimens of this common species, ranging in length from 30 to 360 millimeters
(134 to 1414 inches), were preserved, and larger ones were examined in the field. The dark longi-
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tudinal stripes on the sides from which it receives its scientific name, lineatus, at once dis-
tinguish this fish from all others in the Chesapeake. The young do not differ greatly from the
adults, except in color, as stated in the description. .

The rockfish is carnivorous, feeding on various kinds of animal life of suitable size. The
contents of 48 stomachs taken from specimens caught in salt and brackish water of the bay con-
sisted of fish, crustaceans, annelid worms, and insects. The larger fish had fed principally on fish,
whereas the smaller ones had eaten mainly crustaceans. The young had fed on Mysis, Gammarus,
annelids, and insects.

The striped bass is anadromous, coming in from the sea to brackish and fresh waters to spawn.
Its chief spawning grounds perhaps are located in swift-running fresh-water streams. It ascends

- F10. 141.—Roceus lneatus. From a-specimen 2134 inches long

the Potomac River to above Washington, where each spring it is taken among the rapids and
bowlders. - Smith (1907, p. 272) states that in the Roanoke River, N. C., the most important
striped-bass spawning ground is in the vicinity of Weldon, where the river falls 50 feet in about
6 miles. “‘In these rapids, where the muddy currént is exceedingly strong and rendered very erratic
by islands, bowlders, and rocks, the fish spawns * * *” Bean (1903, p. 527) states that spawning
takes place either in the rivers or in the brackish waters of bays and sounds. In North Carolina
spawning takes place from late April to early May; in the Chesapeake region most of the spawning
occurs in May; while in the Gulf of Maine (Bigelow and Welsh, 1925, p. 256) the chief spawning
season apparently occurs in June.

The eggs of the striped bass may be incubated in shad jars, the young emerging in 48 hours in a
water temperature of 67°, or in 36 hours at 70° F. After fertilization the eggs increase greatly in
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F16. 142.—Roccus lineatus. Larva 5 millimeters long

size. Smith (1907, p. 272) says that in 1903 S. G. Worth, while conducting hatching operations
on the Roanoke River, N. C., stripped from a 20-pound fish a mass of eggs that after fertilization
and immersion in water measured 60 quarts and contained 1,500,000 eggs, on the basis of 25,000
eggs to a quart. According to the same author, who quotes Mr. Worth, a single female may be
surrounded by many small males on the spawning grounds, and severe fights among the males
take place.

The growth of the striped bass appears to be variable, and it is difficult to determine age by length
frequencies alone. Bean (1903, p. 527) records young 1 inch in length taken the second week of
June in the Delaware, and he states that some of these had grown to a length of 434 inches by mid-
October. In the Chesapeake the smallest fish, 30 millimeters (134 inches) in length, were taken on
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June 23. In July fish ranging from 45 to 53 millimeters (145 to 2+ inches) were taken, and in
August large numbers, measuring 50 to 70 millimeters (2 to 244 inches), were collected. After this
date the sizes vary so greatly that in some cases it is difficult to determine whether a fish is in its
first or second year. Specimens taken by the Fish Hawk during the winter months appear to give no
clue to the rate of growth. Eleven fish taken in April and May range quite gradually from 334 to 8}4
inches in length, and it seems probable that they are fish about 1-year old.

The striped bass, or rockfish, is one of the most valuable and esteemed fish caught in Chesa-
peake Bay. During 1920 it ranked fifth, both in quantity and value, the catch being 1,410,630
pounds, worth $261,918. In Maryland it ranked fourth in quantity and second in value, the catch
being 1,040,274 pounds, worth $193,295. Of this amount, 45 per cent was caught in pound nets,
27 per cent in gill nets, 21 per cent in haul seines, 4 per cent in purse seines, and 3 per cent with other
apparatus. The counties taking the largest quantities were Kent, 459,475 pounds; St. Marys,
101,645 pounds; Cecil, 85,105 pounds; and Dorchester, 83,151 pounds.

In Virginia it ranked eighth in quantity and fifth in value, the catch being 370,356 pounds,
worth $68,623. Of this amount, 55 per cent was caught in pound nets, 18 per cent in fyke nets,
18 per cent with haul seines, 7 per cent with gill nets, and 2 per cent with lines. The counties
with the largest quantities were Northumberland, 49,330 pounds; Westmoreland, 45,355, pounds;
Richmond, 85,200 pounds, Warwick, 33,500 pounds; and Lancaster, 33,025 pounds,

This fish is caught in all parts of Chesapeake Bay and its larger tributaries during the entire
year, but it is taken in greatest numbers in the spring and fall.  During the winter a special fishery
is pursued by means of drift nets, which are gill nets that fish the bottom and drift with the tide.
This winter fishery is confined to the region between Swan Point and Bloody Point, Md., where
large numbers of striped bass apparently are present in the deeper channels during the winter
months, )

In certain localities this fish assumes first rank, and because of the prolonged season during which
it may be caught it affords various fishermen a constant source of income. In many parts of the
bay, notably the lower York, Rappahannock, and Potomac Rivers, this fish is taken in small pound
nets, which may be operated by one man. A small catch taken in this manner often is profitable.

‘Haul seining is carried on during the late summer and fall and is confined principally to the
lower parts of the larger rivers. The haul-seine fishermen usually operate at night and select locali-
ties where the bottom is free of débris and that have a proper depth and a good landing place for
the seine. Such places are known as “hauls.” The striped bass is a very elusive fish and great
care must be exercised in selecting the “haul” and in operating and landing the net in order to
make a profitable eatch. The quantity eaught fluctuates greatly; it is not unusual for a fishing
crew %o catch only 2 or 3 fish during one night and as many as 500 or even more during the following
night.

The striped bass commands a good price in the markets, the fishermen receiving from 16 to
24 cents a pound during 1922. Four trade names are used in the Baltimore wholesale market.
“Shinie rock” are small fish; “hank rock’ are fish weighing 3 pounds; “boilers,” 3 to 6 pounds;
““big rock” 6 pounds or more. ‘“Big rock” command a slightly lower price than the other sizes,
and very large fish, 20 pounds or more in weight, are worth considerably less. The great majority
of the fish sent to market weigh less than 15 pounds, but large ones, weighing 50 pounds or more,
are sometimes seen. The maximum weight recorded for this species appears to be 125 pounds.

The striped bass is always in demand. It bears shipment well and is considered one of the best
of all the salt-water fishes. The names most used in the Chesapeake for this species are “rock”
and “rockfish.”

Habitat~—Atlantic and Gulf seaboards, ascending streams from the Gulf of St. Lawrence to
Alabama; most numerous between Massachusetts and North Carolina. Introduced on the Pacific;
now common and an important food fish in California.

. Chesapeake localities.—(a) Previous records: Many localities, from Chesapeake Bay and
streams tributary to it. (b) Specimens in collection: From many localities in fresh, brackish, and
salt water, from Havre de Grace, Md., to Cape Charles and Cape Henry, Va. Many small fish
were taken during the winter by the Fish Hawk with the beam trawl in water having a depth as
great as 138 feet.
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Comparison of weights and lengths of siriped bass

Number of fish weighed and Number of fish weighed and
measured Length | Weight neastred Length Weight
Ounces Inches | Pounds | Ounces
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" Family LX.—EPINEPHELIDZ. The groupers

Body oblong, more or less compressed; teeth in jaws usually depressible; canine teeth more or
less distinet; maxillary with a supplemental bone; scales small, firm, commonly extending on top of
head; dorsal rays about VIII to XIV, 12 to 20; anal III, 7 to 12; ventral fins inserted slightly
behind base of pectorals.

104. Genus MYCTEROPERCA Gill. Groupers

- Head broad and transversely concave between the eyes; lateral crests of cranium strong, nearly
parallel with the supraoccipital crest and extending farther forward, joining the supraoccipital
crest above the eye; supraoccipital crest not extending on the frontals; lower jaw strongly project-
ing; scales small, mostly cycloid; anal fin rather long, rarely with 9 or 10, usually with 11 or 12,
soft rays; spines of fins slender, none of them much elevated; caudal fin lunate. .

138, Mycteroperca microlepis (Goode and Bean). Gag.

Trisotropis microlepis Goode and Bean, Proc‘., U. 8. Nat. Mus., 1879, p. 141; west coast of Florida.

Mycteroperca microlepis Jordan and Evermann, 1896-1900, p. 1177, Pl, OLXXXVIII, fig. 494; Evermann and Hildebrand,
1910, p. 161,

Head 2.6; depth 8.5; D. XI, 16 to 19; A. III, 11; scales 140 to 145. Body elongate, com-
pressed; head pointed; mouth large; maxillary reaching beyond eye; teeth in narrow bands, two
canines in front in each jaw, the lower ones smaller; dorsal spines slender, the third and fourth
spines longest; caudal fin with concave margin, pectoral fins reaching beyond ventrals, 2 in head.

Color variable; usually brownish gray above, paler below, with faint traces of darker spots;
black mustache; dorsal dark green, edge of soft dorsal black; caudal black with blue shades, edge
white; anal indigo blue with white edge; ventrals black, first ray white-tipped; pectorals green.

No specimens of this species were taken. The foregoing description was compiled from pub-
lished accounts. )

The gag is a common food fish in Florida. A maximum weight of 50 pounds has been reported,
but market fish seldom exceed 10 pounds. Tt is known from Chesapeake Bay only from a single
small specimen 140 millimeters (534 inches) in length. (Evermann and Hildebrand, 1910, p. 161.)

Habitat.—Both coasts of Florida, northward to Chesapeake Bay.

Chesapeake localities.—(a) Previous record: Old Point Comfort, Va. (b) Specimens in col-
lection: None. S . '





