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length. On the large example at hand the dark.spots are much deeper than long; in the smaller
specimens they are roundish. In specimens 5 inches and less in length these spots are indistinct
or absent. The lateral line is not always complete and at times it is wanting. This character,
however, does not appear to be correlated with age, as has been supposed. The spotted sucker
usually is readily distinguished from all other suckers by the presence of dark spots on the scales,
forming dark longitudinal lines. It also differs from related suckers in having the outer margin
of the dorsal. fin concave, and in the reduced number of longitudinal rows of scales on sides between
the dorsal and ventral fins. This fish is known to reach a length of 18 inches.

The striped sucker evidently is rare in the Chesapeake Bay vicinity, as we are unable to find
a record of its previous capture and the specimens in hand are the only ones seen in the field by the
collectors. The species appears to be mainly a creek and small-river fish. However, the large
specimen at hand was caught in brackish water in the narrows off Spesutie Island. "From the
little that is known of its food we may surmise that it lives largely on mollusks and insect larvlll."
(Forbes and Riehardson, 1908, p. 83.) We are unable to find anything in the literature on the
spawning and breeding habits of this sucker, and it is probable that nothing distinctive is known
about it.

Habitat.-"Great Lakes region to North Carolina (Cape Fear River) and west to Texas;
rather common westward." (Jordan and Evermann, 1896-1900.) .

Chesapeake localities.-(a) Previous records: None. (b) Specimens in collection: From
Spesutie Island near Havre de Grace, Md., 300-foot seine, Nov. 12, 1921, salinity, 1.53 per mille;
Susquehanna River, Havre de Grace, Md., 30-foot seine, Aug. 27, 1921, water fresh.

35. Genus CATOSTOMUS LeSueur. Fine-scaled suckers

Head somewhat elongate; mouth inferior, the upper lip thick, protractile, papillose, lower
lip greatly developed, incised behind, forming two lobes; scales small, 50 to 115 in a lateral series;
lateral line well developed, air bladder with two chambers; dorsal fin with 14 to 19 rays.

46. Catostomus commersonii (La.c~pede). Common sucker; White sucker; Mud sucker; Black
mullet.
C,IprlnUl commerlonll LaoopMe, Hist. Nat. Polss., V, 1803, p. 502; locality unknown.
Catoltomul commun/l Uhler and Lugger, 1876, ed. I, p. 162; ed. II, p. 138.
CatoalomUl lera Bean, 1883, p. 367.
CaloltomUl commerlonll Jordan and Evermann, 1896-1900, p. 178, PI. XXXIV, fig. 83.

Head 4.08 to 4.35; depth 4.45 to 4.82; D. 14 or 15; A. 8; scales 63 to 67. Body elongate, little
compressed; head quadrate, a little deeper than broad; snout conical, 1.9 to 2.15 in head; eye 4.4
to 6; interorbital 2.4 to 2.55; mouth inferior; lips papillose, the lower one broader than the upper;
scales rather small, reduced in size anteriorly, about 20 longitudinal rows on sides between the
dorsal and ventral fins; lateral line complete; dorsal fin about as long as high, the outer margin
nearly straight, its origin a little nearer tip of snout than base of cStudal; caudal fin moderately
forked; anal fin much shorter, but higher than the dorsal, its origin about equidistant from base of
ventrals and base of caudal; ventral fins short, inserted under middle of base of dorsal; pectoral low,
1.4 in head.

Color bluish-green above, pale below; dorsal and caudal fins more or less dusky, the other fins
more or less orange. Spring males with a more or less distinct rosy lateral band. Young darker
gray, mottled with black; the blotches sometimes more or less confluent and occasionally forming a
lateral band.

The Chesapeake collection contains three specimens, respectively, 215, 222, and 235 millimeters
(8%, 8;l4, and 9U inches) in length, which were taken in slightly brackish water. These three
and some smaller specimens from fresh water form the basis for the above description. This sucker
is distinguished from all other suckers of the vicinity by the small scales, of which there are from
63 to 67 in a lateral series and about 20 longitudinal rows on the side between the dorsal and ventral
fins. The scales are reduced in size anteriorly and appear crowded.

The alimentary canal is long and somewhat convoluted, withouta.shll.rp differentiation between
the stomach and intestine. A specimen 8% inches in length had an alimentary canal 17% inches
long. The food of this sucker, according to Smith (1907, p. 73), consists of insects, mollusks,
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worms, and "other animals." Forbes and Richardson (1908, p. 85) point out that the thick pharyn­
geal jaws with a relatively small number of pharyngeal teeth, the lower ones of which are much
thickened and expanded at the crowns, constitute a crushing and grinding apparatus strongly sug­
gesting that a molluscan diet prevails. The specimens at hand had fed abundantly on plankton,
consisting mainly of Cladocera, copepods, and Ostracoda. No insects or insect larvre were noticed.
The earthworm is the commonly used bait for hook and line fishing for this sucker.

Referring to the spawning habits of this sucker, Uhler and Lugger (1876, ed. I, p. 162, and ed.
II, p. 138) say: "In early summer these fish build their nests of piles of sand and stones, and shortly
afterwards their dead bodies may sometimes be found in dozens along the shores of streams such as
Gwynns Falls, Md." The death of adult fish after spawning is not reported by other observers.
Smith (1907, p. 73) states that in North Carolina spawning occurs in spring in the headwaters of
small streams. According to Forbes and Richardson this sucker prefers riffles or swiftly flowing
water for depositing the spawn. The writers have seen this sucker ascend small creeks in the spring
in schools, when the splashing of water on the shallow riffles could be heard from a distance. It is
then frequently possible to approach quietly with a torch, and when the light once is over the fish
they become quiet and may be gigged easily.

This fish, although quite bony, is generally considered a fairly good food fish. Uhler and
Lugger (1876, ed. I p. 162, and ed. II, p. 138), however, say: "The rank taste of the flesh renders
it distasteful to many persons, but in the interior sections of the western shore (Maryland) it is
generally eaten by the people."

The sucker is found in the fresh waters of the Chesapeake Bay region throughout the year,
and according to Smith and Bean (1899, p. 181) it is taken in the Potomac and its tributaries, chiefly
in winter, with seines and fyke nets. This species reaches a length of about 2 feet and a weight of
about 5 pounds.

Habitat.-" Strea.ms and ponds from Quebec ,and the Great Lakes to Montana, Colorado, and
southward to Missouri and Georgia. * * * Excessively abundant from Massachusetts west
to Kansas." (Jordan and Evermann, 1896-1900.)

Chesapeake localities.-(c,) Previous records: Apparently all from strictly fresh water. (b)
Specimens in collection: From Susquehanna River, Havre de Grace, Md., 300-foot seine, Novem­
ber 9, 1921, salinity 1.53 per mille.

Family XXVI.-CYPRINIDJE. The minnows and carps

Body more or less elongate, compressed or rounded; margin of upper jaw formed only by the
premaxillaries; lower pharyngeal bones supporting one to three series of teeth, the teeth few in
number and sometimes differing in number on the two sides; snout sometimes with two to four
small barbels; gill membranes joined to the isthmus; pseudobranchire present; branchiostegals 3;
body scaly; head naked; dorsal fin short; ventral fins abdominal. During the breeding season the
males often develop tubercles on the snout, and in some of the species they become brightly colored.

KEY TO THE GENERA

a. Mouth with four barbels; dorsal and anal each with three spines, the third in each fin enlarged
and serrated behind . Cyprinus, p. 121

aa. Mouth without barbels; dorsal and anal fins without spines.
b. Body in adult much compressed; belly behind ventrals compressed to a keel; lateral line

strongly decurvedj anal fin long, with about 14 to 16 rays; origin of dorsal behind ven-
trals .Notemigonus, p. 123

bb. Body not greatly compressed; belly rounded; lateral line only slightly decurvedj anal fin
short, with about g"'to 10 rays.

c. Peritoneum black; alimentary canal 100ig, more than three times the length of body
__ - _- - - - - - - - . _. - _- _- . _- . __ Hybognathus, p. 124

cc. Peritoneum pale; alimentary canal short, less than twice the length of body__ Notropis, p. 125
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.l6. Genus CYPRINUS Linnalus. Carps

121

Body robust, compressed; mouth moderate, inferior, with four barbels; snout blunt; scales
large (wanting}n the leather carp); lateral line complete; dorsal fin long, with three spines; anal fin
short, also with three spines; the third spine of dorsal and of anal serrated behind.

47. Cyprinus carpio Linnams. The carp.
Cuprlm", carpio LlllDlllus, Syst. Nat., ed. X, 1758, p. 320; Jordan and Evermann, 1llll6' p. 201; Fowler, 1912, p. 53.

This fish has been domesticated and as a consequence it is subject to much variation; numerous
varieties have resulted, which vary greatly in the depth of the body, the relative length of the
head, the length of the fins, and especially in the number and arrangement of the scales. One
variety has only a few scales on the back or is wholly naked and possesses a thick, soft skin. This
variety is known as the "leather carp." Another variety has enlarged scales on the sides, often
in only a few rows. Such fish are known as "mirror carp." A third variety is fUlly and normally
scaled. This variety is the "scale carp" and probably is most like the original "wild" species.

Owing to these great and numerous variations, no attempt is made to offer a technical descrip­
tion. In general, the body is elongate and compressed, the back being elevated. The head is
rather low and small. The dorsal fin is long, consisting of three spines and usually from 20 to 23
soft rays. The anal fin, too, has three spines,and it has only about six soft rays. The third spine
in both fins is enlarged and has a rough posterior edge. The upper jaw has two barbels on each
side, which readily distinguish the carp from all American forms.

The carp is a native of the temperate parts of Asia, especially of China, from whence it was
introduced into Europe, Java., and also into America. Exactly when the first carp were brought
to America has been a subject for discussion. It is claimed that they were introduced into the
Hudson River many years before they were brought in by the United States Fish Commission in
1877, but this report apparently never was definitely verified. A few specimens of scale carp were
brought from Germany by a Mr. Poppe, of Sonoma, Calif., some years before they were introduced
by the United States Fish Commission. In the Chesapeake vicinity, however, the carp was first
introduced in 1877, when 227 leather and mirror carp and 118 scale carp were brought directly
from Germany by a representative of the United States Fish Commission and placed in ponds·
especially prepared for their reception in Druid Hill Park, Baltimore, Md. About a year later
several carp ponds were constructed in Washington, and a part of the brood stock originally placed
in Druid Hill Park was transferred to Washington. Other small lots were imported in 1879 and
1882 and placed in the aforementioned ponds. Young fish were shipped from these sources to
various applicants, resulting in the general distribution of the carp to all suitable waters of the
United States.

The expectations from the introduction of the carp were great. Prof. S. F. Baird, Commissioner
of Fisheries, stated at the time of introduction (1879, pp. 41 and 42) :

I have for along time attached much Importance to the Introduetlon of carp Into the United States of America as supplying
an often-expressed want of a fish for the South, representing the more northern trout and capable of being kept In ponds. In the
carp this desideratum Is amply met, with the additional advantage that the same water will furnish a much larger amount of fish
food in the aquatic plants, roots, seeds, etc., to be found, while feeding may be accompltshed by means of leaves, seeds, pieces of
cabbage and lettuoe, by crumbs of bread, or by boiled corn and potatoes or other cheap substances. • • • There Is no ditch.
or pond, or milldam, or any muddy, boggy spot capable of being converted into a pond of more or less size that will not answer for
this fish. Except for unforeseen casnaltles, I fully believe that within 10 years to come this fish will become, through the agency of
the United States Fish Commission, widely known throughout t~e country and esteemed In proportion.

Prof. Baird's expectations concerning the multiplication and distribution of this fish have been
fully met, but the fish is not esteemed in the same proportion. In the markets of the Chesapeake
Bay region, as elsewhere, it is considered an inferior food fish. During recent years, however, it has
gained in favor, and the demands for it are increasing. Throughout the Mississippi Valley it is
commercially one of the most important food fishes.

It has attained a small commercial importance in the lower Potomac, where the pound-net
fishermen catch them in April and May. Fishermen of Lewisetta, Va., brought in six on one April
25, the largest weighing 25 pounds. At Love Point, Md., haul seiners consider it one of their most
profitable fish during May. It is also taken, although sparingly, in the lower Patuxent and Choptank
Rivers.
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The carp is omnivorous, but its principal food probably consists of .plants. Hessel (1878, p. 865;
says: "The carp lives upon vegetable food as well as upon worms and larvle of aquatic insects, which
it turns up from the mud with the head; it is very easily satisfied and will not refuse the offal of the
kitchen, slaughterhouse, and breweries, or even the excrement of cattle and pigs." Three stomachs
examined by Linton from specimens taken at Havre de Grace, Md., contained only vegetable matter,
mostly the fruit of eelgrass.

In this country the carp has not infrequently been accused of destroying our native fishes.
In some localities this has become a popular belief, but investigators have been unable to find much
incriminating evidence. It is a well-known fact that since the introduction of the carp our native
fishes have become fewer in many streams, and that the carp is becoming abundant. A very
natural and logical conclusion, with such evidence alone at hand, is that the carp is responsible for
the decrease of the native species. It must be remembered, however, that a similar decrease has
taken place in many of our marine fishes. For such decrease other causes must be sought, as no
introduction of foreign species of strictly marine fish has taken place. It is not argued that the
carp does not at times, through the uprooting of vegetation, destroy nests of other fish, nor that it at
times eats the spawn of other fish, or that it destroys some of the young fish of other species; on the
other hand it must be remembered that our native species, too, prey upon each other and upon the
carp, very probably to a much greater extent than the carp preys upon them. The carp, being
largely herbivorous, gains much of its sustenance from plants; whereas many of our native fishes
are strictly carnivorous, requiring animal foods, and where the young carp is present it not infre­
quently furnishes a considerable portion of the food of the carnivorous fishes. From this standpoint
the presence of carp appears to be a distinct advantage. It seems necessary, in the light of our pres­
ent knowledge, to seek the reason for the decline in our fresh-water food fishes elsewhere. For a.
complete and admirable account of the carp and the various accusations that have been made against
it in America see the report of the Bureau of Fisheries for 1904, pages 523 to 641, under the title
"The German carp in the United States," by Leon J. Cole. Overfishing, fishing during the spawning
season, the construction of obstructions in streams· (prohibiting the free passage of fish to and from
their natural spawning and feeding grounds), and, most important of all, the pollution of streams are
undoubtedly the importa.nt factors in bringing about the diminution of our native food fishes.

The carp prefers rather quiet waters that support an abundance of vegetation, but it is not
limited thereto, as it is not infrequently taken in rather swif,tly flowing streams. Although the
carp is essentially a fresh-water fish, it does enter brackish water, and in the Old World, according
to Hessel (1878, p. 869), it even frequents salt water. In the Chesapeake the carp is found abun­
da.ntly in fresh water,sparingly in brackish water, but not at all in the salter parts of the bay.

Spawning takes place in the spring and may .extend over a considerable period of time. The
eggs are deposited among vegetation; they are adhesive and usually adhere to vegetation in lumps.
Field llotes made by Lewis Radcliffe state that the ovaries of 4 to 5 pound carp contain from
400,000 to 500,000 eggs and that a 167!i-pound fish contained ovaries weighing 5 pounds with
over 2,000,000 eggs. .During warm weather the eggs hatch. in from 12 to 16 days. Under t.avor­
able conditions the. young grow rapidly. Hessel (1878, p. 873), in speaking of carp culture in
Europe, says: "The normal weight which a carp may attain to in three years, whether it be scale
carp, mirror carp, or leather carp, is an average of from 3 to 37<l pounds; that is, a fish which has
lived two summers, consequently is 18 months old, will weigh 2%: to 37<l pounds the year following."
The carp is said to attain a great age-100 to 150 years-and a weight of 80 to 90 pounds, but such
statements generally are based upon insufficient evidence. Hessel (1878, p. 874) says: "It is ~
well-known fact that two large carps, weighing from 42 to 55 pounds, were taken several years ago
on one of the Grand Duke of Oldenburg's domains in northern Germany." Smith (1907, p. 106)
makes the following statement: "The carp attains a relatively large size, examples weighing up­
ward of 60 pounds being known in Europe and fully 40 pounds in the United States, although full
sexual maturity is attained by the second or third year, when the fish weigh only 3 or 4 pounds."

The following weights were secured: Length, 177!i inches, 2 pounds 12 ounces; 20 inches,
4 pounds 8 ounces; 227!i inches, 6 pounds 5 ounces; 26 inches, 9 pounds 3 ounces.

Habitat.-Temperate Asia; introduced into Europe, Java, England, United States, Canada,
Mexico, Costa Rica, Ecuador, the Hawaiian Islands, etc.
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Chesapeake localities.-(a) Previous record: Apparently none from salt or brackish water.
(b) Specimens in present collection: From brackish water, Spesutie Island, Havre de Grace; Love
Point; and Blackistone Island, Md. Highest recorded salinity, 15.66 per mille.

37. Genus NOTEMIGONUS Ra1inesque. Roaches

Body strongly compressed; back and belly curved; belly behind ventrals forming a keel;
head small, conic; mouth small, oblique; barbels wanting; pharyngeal teeth 5-5; alimentary
canal short, not much longer than the body; scales moderate; lateral line complete, decurved;
dorsal origin behind ventrals; anal fin rather long, with 13 or more rays.

48. Notemigonus crysoleucas (Mitchill). Golden shiner; Shiner; "Dace"; Chub; Bream.
Cyprinm crysoleucas Mltchill, Rept., Fish., N. Y., 1914, p. 23; New York.
Stilbe americana Uiller and Lngger, 1876, ed. I, p. 171; ed. II, p. 145.
Notemigonus cryso!eucas Bean, 1883, p. 367; Smith and Bean, 1899, p. 182.
Abrami8 crY80leucas Jordan and Evermann, 1896-1900, p. 250, PI. XLV, fig. 111; Fowler, 1912, p.li2.

Head 4 to 4.75; depth 2.85 to 4.25; D. 9 or 10; A. 14 to 16; scales 46 to 52. Body in adult
deep, rather strongly compressed, the back elevated and the ventral outline strongly decurved,
more elongate and not as strongly depressed in young; head small, somewhat depressed above;
snout short, blunt, its length 3.55 to 4.6 in head; eye 2.55 to 4.1; interorbital 2.25 to 2.9; mouth
very oblique, the lower jaw slightly in advance of the upper; maxillary failing to reach anterior
margin of eye; pharyngeal teeth in one row, usually with five teeth, occasionally with only four,
each tooth with a prominent, nearly right-angled hook at the tip; scales moderate, rather deep in
adult, 23 to 25 rows in advance of dorsal; lateralIine complete, decurved; dorsal fin rather s'mall,
the anterior rays longest, reaching past the posterior rays when deflexed, the origin of fin a little
nearer upper anterior angle of gill opening than base of caudal; caudal fin forked, both lobes pointed;
anal fin rather long, the outer margin concave, its base 1.2 to 1.55 in head; ventral fin inserted
nearly an eye's diameter in advance of dorsal, reaching origin of the anal in the young, proportion­
ately shorter in the adult; pectoral fins pointed, the upper rays longest, 1.05 to 1.3 in head.

Color in adult bluish-green above, with metallic luster, gradually merging into bright silvery
on lower part of sides; upper surface of head brownish; fins plain or sometimes yellowish and
occasionally dusky. A gravid male, 6 inches long, had a pale yellow dorsal and caudal and bright
yellow anal, ventral, and pectoral fins. Smith (1907, p. 89) describes a fish 7~ inches long as having,
in addition to the yellow color, crimson ventrals and the anal dull orange with a black margin.
The young have less of the metallic luster and they have a distinct black lateral. band, extending
from the eye to the base of the caudal.

Many specimens of this species were preserved, ranging from 33 to 215 millimeters (1% to
8~ inches) in length. This minnow is locally very abundant, occurring in the tide waters princi­
pally in the upper parts of Chesapeake Bay, whether fresh or brackish, and on various kinds of
bottom, but more usually where vegetation is present. The adult of this minnow is readily recog­
nized by the very oblique mouth, deep, compressed body, the long anal fin, the strongly decurved
lateral line, and by the bright golden and silvery colors. The young, however, are not so readily
distinguished, 'for they are not much deeper than other minnows of related genera, and they have a
black lateral band like many of the species of this family. The strongly oblique mouth and the
long anal fin serve as the most reliable characters in separating the young from related minnows.
The scales in advance of the dorsal fin are somewhat reduced, from 22 to 25 rows crossing the back
in front of the origin of the dorsal. In most of the related minnows the scales are larger, and fewer
rows cross the back in advance of the dorsal fin. The peritoneum in this species is silvery with
dusky punctulations. The air bladder is large and has a constriction II. little in advance of the
middle of its length, _.fro,m. which arises a very small tube, which extends forward to the throat.
Thealimentary-canalis'abOiii aslong as the total length of the fish:""
- Thefood'in"sbtspeclmens examined""C<msistedof "alg;;"'fragmimts 'o-:~f;o4';"h'=-ig"";h-e-r-p'"'Cl;"";:-n'':t''B,-a-n":d-ci6brli
Mimy grains of sand, probably taken by accident, also were presen£ in some of the stomachs
mmi';'ed:--Linton examined five stomachs and found amphipods, mollusks, and debris.

Spawning takes place dpring the spring. Gravid fish were taken at Havre de Grace, Md.,
on May 8 to 10, 1922.



124 BULLETIN OF THE BUREAU OF FISHERIES

This species reaches a larger size than the other minnows of this family occurring in the
Chesapeake vicinity. The maximum length given in various publications is 1 foot, but the largest
individual taken in the Chesapeake was 8% inches long. This minnow is considered excellent bait
in the South for black bass and pike or pickerel. The large individuals are used for home consump­
tion and are said to make good pan fish. When confined in cisterns or shallow wells the golden
shiner feeds on mosquito larvre and successfully prevents mosquito production. The weights of
Chesapeake Bay fish were as follows:

Length, In Inches Weight, In I
ounces I Length, In Inches Welght,ln

ounces

5•• ••. _. __ •. __ ... . _. _•. _
5U .._. _. --.----...-----------------.---
5)1 •.•_•••.... --- .--- - .---- -- -- -- -- -- --- -----. ---
5~ __ •• _.• • • • _
6.• •.•..... _... . •• _•. _

6U • •.__••..-. -_---. -----------------------

O. 7 6~ ._. . ._•._••••• • _
.8 7 • . __ ._._. __ ._•• • . __ .
.9 7U ••.•__• __ •• ••_. •_•..

1.3 7)1••••••••••••_._ •••_•••••••••.•••••_•••_•••••••••
1.4 8•. .••••••.•._._._._.._•....•• .. _._ •••••••_.
1.6 8)1__ •• __ ••••. •• ~_ .•_•• ._._._••_•••• _•••••..

2.G
2.3
2.7
3.1
3.7
4. S.

Habitat.-Nova Scotia, west to the Dakotas and south to Florida and Texas on both sides of the
Alleghanies, frequenting weedy ponds and sluggish streams.

Chesapeake localities.-(a) Previous records: "Maryland" (Uhler and Lugger, 1876), Havre de
Grace, Md. (Bean, 1883), Little Bohemia Creek, Bohemia Mills, Bohemia Bridge, Elk Neck, North
East, Stony Run, Conewingo, Susquehanna River, and Broad Creek (Fowler, 1912). (b) Specimens
in collection: From Havre de Grace, Baltimore, Annapolis, Love Point, Solomons Island, Md.,
and Lewisetta, Va., taken with 30 and 300 foot collecting seines and in one instance with a pound
net from April to November. Highest salinity 14.4 per mille.

38. Genus HYBOGNATHUS Agassiz. Shiners; Gudgeons

Body elongate, somewhat compressed; mouth horizontal; the jaws normal, the lower one with a
slight protuberance in front, the upper one protractile; no barbels; pharyngeal teeth 4-4; alimentary
canal elongate, three to ten times the length of body; peritoneum black; scales large; lateral line
complete; dorsal fin inserted in advance of ventrals; Iflal short.

49. Hybognathus nuchalis Agassiz. "Gudgeon"; Silvery minnow.
Hllooqnathm ntu:1lalll Agassiz, American Jour. Sci. and Art., 1855, p. 224; Qunlcy, TIl.
Hllboqna/llm reqlm Uhler and Lugger, 1876, ed. I, p. 177; ed.II, p. 150.
Hllboqnot1lm ntu:1la1l6 Jordan and Evermann, 1896-1900, p. 213; Smith and Bean, 1899, p. 182; Fowler, 1912, p. 52.

Head 4.1 to 5; depth 3.56 to 4.95; D. 9 or 10; A. 9 or 10; scales 37 to 40. Body rather slender,
compressed; caudal peduncle moderate, its depth 1.5 to 2.6 in head; head rather long and low;
snout conical, 3 to 3.5 in head; eye 3.05 to 3.35; interorbital space 2.35 to 3.35; mouth small, a little
oblique, slightly inferior; maxillary not quite reaching eye; pharyngeal teeth in one row, consisting
of four teeth; scales moderate, 13 or 14 rows crossing the back in advance of dorsal fin; lateral line
complete, slightly decurved; origin of dorsal a little nearer tip of snout than base' of caudal, the
anterior rays of fin longest, reaching past the posterior ones when deflexed; caudal fin moderately
forked, the lobes of about equal length; anal fin similar to the dorsal, its origin about 1.5 times
diameter of eye behind the end of base of dorsal; ventral fins moderate, inserted a little behind
vertical from origin of dorsal; pectoral fins pointed, the upper rays longest, 1.05 to 1.35 in head.

Color greenish above, sides silvery, lower parts pale. Some specimens have a slight indication
of a plumbeous lateral band, at least posteriorly. The fins pale, the dorsal and caudal slightly
dusky.

Nine specimens of this species, ranging from 70 to 157 millimeters (2%; to 6U inches) in length,
were taken in brackish water in the upper part of Chesapeake Bay. The adults of this species are
very similar to Notropis hildsonius amarus, from which, however, they may be distinguished by the
black peritoneum and the long convoluted intestine. N. hudsonius amarus, furthermore, usually
has an indication of a black spot at base of caudal, which is never present in H. nuchalis.
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The food of this species consists of plants. Only fragments were present in stomachs examined.
This fish spawns early in the spring. Large specimens taken in November already have the ovaries
somewhat distended with eggs easily visible to the unaided eye.

This minnow reaches a somewhat larger size than N. hudsonius amarus, the largest specimen
at hand being 6~ inches in length, which is probably the maximum size attained. This minnow is
used to a limited extent for food and also for bass bait. The food it provides for the larger preda.­
tory fishes, however, constitutes its chief economic importance. It is said to be abundant in the
fresh-water streams of the Chesapeake region and is taken in company with Notropis hudsonius
amarus.

Habitat.-New Jersey and southward to Texas and in the Mississippi Valley northward to
the Dakotas.

Chesapeake records.-(a) Previous records: None definitely from brackish water. (b) Speci­
mens in collection from the vicinity of Havre de Grace, Md. (Northeast River, Susquehanna River,
and Spesutie Island), 30-foot seine, August 27 to 31 and November 10 to 12, 1921; highest salinity
2.23 per mille.

39. Genus NOTROPIS Rafinesque. Shiners

Body elongate, subcylindrical or compressed; abdomen rounded; mouth terminal or slightly
inferior; no barbels; pharyngeal teeth in one or two rows, the main row with four teeth on each
side; lateral line present and usually complete; scales rather large; vertical fins short; the dorsal
situated over or posterior to the ventrals. The shiners comprise a large genus of fresh~waterfishes,
only a few of which venture into brackish water and none of which enter salt water. '

KEY TO THE SPECIES

a. Lateral line complete; scales 37 to 41; no dark lateral band, except in very young; base of caudal
usually with a dark spot hudsonius amarus, p. 125

aa. Lateral line incomplete, usually extending only to end of base of dorsal fin; scales 33 to 36;
a prominent dark lateral band extending around tip of snout to base of caudal
- - - - - - - --- - ---- - - -- - - - - - -- - -- - - - - - - - - --- - -- -- -- - - -- - - - -- - --- bifrenatus, p. 126

50. Notropis hudsonius amarus (Girard). Spawn-eater; Silver-fin; Shiner; "Gudgeon."

Hudaonlm amarUl Girard, Proc., Ac. Nat. Se!., Phila., 1856, p. 210; Chesapeake Bay.
HlIbofl'i8 hudaonlUl Uhler lind Lugger, 1876, ed. X, p. 175; ed. il, p. 149.
Notropla hud80nim amarm Jordlln and Evermann, 1896-1900, p. 270; Smith lind Belin, 1899, p. 182; Fowler, 1912, p. 52.

Head 3.8 to 4.8; depth 3.6 to 5.8; D. 9 or 10; A. 9 or 10; scales 37 to 41. Body rather slender,
compressed; caudal peduncle quite long and slender, its depth 2 to 2.8 in head; head rather long;
snout conical, 3.05 to 4.2 in head; eye 2.5 to 3.4; interorbital space 2.4 to 3.5; mouth somewhat
oblique, terminal or nearly so in young, slightly inferior in adults, lower jaw included; maxillary
not quite reaching anterior margin of eye; pharyngeal teeth usually in two rows, the second row
sometimes wanting, with one or two teeth when present, the main row usually with four, rarely
with only three teeth, the teeth in the main row rather large and prominently curved near the
tips; scales moderate, 14 to 16 rows crossing the median line of back in advance of the dorsal fin;
lateral line complete, somewhat decurved; origin of dorsal slightly nearer tip of snout than base
of caudal, the third and fourth rays longest, reaching past the succeeding rays when the fin is de­
flexed, about equal to length of head; caudal fin forked, the lobes of about equal length; anal fin
similar to the dorsal; but the rays not quite as long, its origin more than an eye's diameter behind
the end of base of dorsaIin large examples, less than an eye's diameter behind end of dorsal base in
young, somewhat nearer base of caudal than tips of pectorals in adults, equidistant from base of
caudal and base of pectorals in very young; ventral fins inserted a little behind vertical from origin
of dorsal, reaching 'to or a little past origin of anal in very young, not nearly reaching anal in large
individuals; pectoral fin rather pointed, the upper rays longest, 1.05 to 1.4 in head.

Color greenish above, sides silvery, lower parts pale. Young with a dark, plumbeous lateral
band extending forward through' eye and across snout and ending in a dark caudal spot. The
lateral band and finally the caudal spot, also, almost wholly disappear with age. The fins are all
plain translucent.




