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The lampreys attach themselves to larger fish by means of the suctorial mouth, sucking their
"blood and making ulecerous sores, often producing death. Surface (1898, p. 212), in an account
of the variety P. marinus unicolor, records that this lamprey destroyed large numbers of catfish,
‘suckers, carp, etc., in Cayuga Lake, New York. Shad are sometimes taken with lampreys 6 to 14
‘inches in length hanging on their sides. Kendall (field notes, 1894) reports a 10-inch lamprey
clinging to a menhaden only 6 inches in length. Bigelow and Welsh (1925, p. 20) report lampreys
preying upon cod, haddock, and mackerel in Massachusetts Bay. At one time lampreys were said
‘to be common in the Chesapeake during the early spring and to have destroyed many shad caught
with gill nets. Within recent years, however, it has not been sufficiently abundant in Chesapeake
Bay to be considered destructive of other fishes.
~ This lamprey is anadromus and ascends fresh-water streams in the spring to spawn, coming with
the shad and branch herring. The number of eggs produced is large, as many as 236,000 having
been found in one individual. The young differ considerably in appearance from the adults. They
are blind and toothless and their mouths and fins are different in shape. They live in this state in
fresh water for about three or four years and then undergo a transformation, after which they
descend to the sea. When mature they return to fresh water to spawn but once and then die.
The young have been found to subsist on minute organisms. ' The stomachs of adults, while
“usually containing only blood, have been reported by Goode (1884, p. 677) to occasionally contain
1arge numbers of fish eggs. .

Fia, 25.—Petromyzon marinus

This species attains a length of 3 feet, although seldom exceeding 234 feet. In the past, when
it was more plentiful, it was used for food in parts of New England, while in Europe it has been
considered a delicacy for many years. In Chesapeake Bay the lamprey is of no commercial value.

Habitat.—North Atlantic coasts of Europe and North America; on the American coast from .
Labrador south to Florida. ’

Chesapeake localities.—(a) Previous records: Potomac River and many points in the upper
parts of thebay. (b) Specimens were taken during the present investigation (during, April and .
May) at Havre de Grace, Md., and Lynnhaven Roads, Va.; also observed in the lower Patuxent

_ River, Md., and Kendall reports (field notes, 1894) several from Hampton, Va.

Class ELASMOBRANCHII
* Subclass SELACHII. The sharks, skates, and rays
Order EUSELACHII

Family 1Il.——ORECTOLOBIDA. The nurse sharks

Body short and subeylindrical to moderately short and depressed; nostrils with a nasoral
-groove and with a eirrus or barbel; mouth transverse, with labial folds around angles; teeth com-
pressed, with or without lateral cusps on each side of the median one; eyes very small, without
. npictitating membrane; spiracle minute and behind eye to large and more or less below it; gill slits
small to medium, the posterior two or three above base of pectoral; caudal fin narrow, usually
without exerted lower lobe; other fins short and broad, no fin spines; no caudal pits.
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3. Genus GINGLYMOSTOMA Miiller and Henle. Nurse sharks

Body moderately elongate, compressed posteriorly, depressed anteriorly; head broad; snout
very blunt; nostrils near tip of snout, remote from each other, connected with the mouth by a groove,
each anteriorly with a eylindrical barbel; mouth broad, little arched; teeth small, compressed, with
a strong central ciisp and one or more smaller lateral ones; several series functioning; spiracle
minute and behind eye; gill slits moderate, the last two close together and above base of pectoral;
dorsal fins rather close together, the first over the ventrals, the second somewhat in advance of
anal.

3. Ginglymostoma cirratum (Bonnaterre). Nurse shark.

Squalus cirratus Bonnaterre, Tableau Encyelop., Method Nat. Ichthyol.,, 1788, p. 7; American seas.

Ginglymostoma cirratum Lugger, 1877, p. 90. Jordan and Evermann, 1896-1900, p. 26, Pl. IV, fig. 13; Garman, 1913, p. 54,
pl. 7, figs. 4 to 6.

Body posteriorly compressed, head and anterlor part of body broad, depressed; snout short,
broadly rounded; mouth much in advance of eyes, broad; teeth small, with sharp median cusp
and a shorter one at each side; nostrils nearly at margin of snout and connected with mouth by a
" groove, each with a barbel; eye very small, the greatest diameter a little shorter than the longest
gill slit in young, proportionately much shorter in adult; spiracle situated just behind eye, very
small; denticles on skin below base of dorsal irregular in size, triangular, slightly imbricate, one or
three keeled; origin of first dorsal over ventrals; second dorsal a little smaller; caudal long, angles
rounded, lower lobe not produced; anal smaller than second dorsal, its origin under middle of second
dorsal; pectoral fins nearly as broad as long. Color grayish or yellowish brown above, somewhat
paler below. The upper parts either with or without round black spots.

No specimens of this shark are at hand. The above description was compiled from published
accounts.

Gudger (1921, p. 58), after examining specimens of this shark taken in southern Florida, with
reference to stomach contents, says: ‘“Itsfood, in keeping with its tooth structure, is mainly confined
to invertebrates, squid, shrimp, the so-called crawfish (Palinurus), short-spined sea-urchins, small
fish, and probably the more thxck—bodled succulent algaa In short, the fish is more or less
omnivorous.’

The nurse shark, according to Gudger (1921, p. 59), is “ovoviviparous.” The eggs are large,
about 75 millimeters in diameter when they break through the walls of the ovary, and brownish,
horny shells with blunted ends, bearing tendrils (as in some of the egg-laying sharks and rays) are
later provided. These egg cases measure from 120 to 140 millimeters in length and 170 to 190
millimeters in circumference. The eggs then remain in the posterior part of the oviduct, where a
“saddle-bag shaped” section is provided for them, until the young are hatched.

Habitat.—Tropical Atlantic and eastern Pacific; apparently not recorded from the Atlantlc
coast of America north of Chesapeake Bay.

Chesapeake localities.—(a) Previous records: ‘Southern part of Chesapeake Bay’’ (Lugger,
1877). (b) Specimens in collection: None; not seen during the present investigation.

Family IV.—LAMNIDZ. The mackerel sharks; the man-eater sharks

Body robust; head conical; tail slender, the peduncle depressed, with lateral folds and caudal
pits; nostrils oblique, near the mouth but not confluent with it; eyes without nictitating membrane;
mouth broad; teeth large; spiracles small or wanting; gill slits wide, all in front of pectorals; first
dorsal large; second dorsal and anal small; caudal lunate; pectorals large, falcate.

4. Genus CARCHARODON Miiller and Henle. Man-eater shukw

Body very robust anteriorly; head conical; caudal peduncle strong, depressed; teeth large,
compressed, serrate, triangular, the upper teeth broadest; first dorsal large, nearly midway between
pectorals and ventrals; second dorsal and anal véry small; pectorals large.
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4. Carcharodon carcharias (Linnmus). Man-eater; Great white shark.

Squalus carcharias Linnsus, Syst. Nat., ed. X, 1758, p. 235; Europe.

Lamnidz atwoodi Uhler and Lugger, 1876, ed. I, p. 191; ed. II, p. 161.

Careharodon carcharias Jordan and Evermann, 1896-1900, p. 50; Garman, 1913, p. 32, pl. 5, figs. 5 to 9.

Body robust; head a little more than 4 in total length; depth about 5.5; anout comca.l blunted
at tip; eye above the front of the mouth; pupil vertical; nostrils small, far apart, nearer to the mouth
than to tip of snout; spiracles minute, behind eye; mouth large, with labial folds; teeth large, trian-
gular, serrated, in about 24 to 26 rows in each jaw; first dorsal moderate, its origin behind bases of
pectorals, a littie longer than high; second dorsal very small, its base entirely in advance of anal;
caudal fin broad, the lower lobe produced, slightly shorter than upper; anal fin small, similar to second
dorsal, its origin behind vertical from the base of that fin; ventral fing small, below middle of the
interdorsal space; pectoral fins falciform, the front margin nearly twice the length of the inner
margin; a well developed keel on each side of caudal peduncle; deep pit at base of caudal above and
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F16G. 26— Carcharodon carcharias

Color grayish, shading to white belaw; tips and edges of pectorals black.

This is one of the most feracious of all sharks,

Uhler and Lugger (1876) writing in 1876, stated that this ahark was common in Chesapeake
Bay as far as the outer harbor of Baltimore. If is uncommon anywhere, however, even in the
Tropics, and seldom strays on our Atlantic coast. None were seen during the present investiga-
tion, and we know of no record far the Chesapeake sinee 1876, It ig believed, therefore, that the
shark referred to by Uhler and Lugger was another species.

The man-eater grows to a length of 40 feet. The jaws of & specimen 36 feet lang are in the
British Museum. :

Habitat.—Seas of the Temperate and Torrid zones; in the western Atlantic, rarely as far north
as Nova Scotia,

Chesapeake localities.—(a) Previous records: Reported entenng Chesapeake Bay by Uhler
and Lugger (1876). (b) Specimens observed on present investigation: None,

Family V.—GALEID/. The gray sharks

Body elongate; head and snout depressed; eyes lateral, with a more or less perfectly developed
nictitating membrane; nostrila below the anout; spiracles present or absent; mouth erescent-shaped,
inferior; teeth various; last gill slit above base of pectoral; dorsal fins 2, without spines, the first in
advance of ventrals; anal fin present.

EKEY TO THE GENERA »
a. Teeth small, numerous, in pavement; spiracles present, small..____._.___.____ Mustelus, p. 47

aa. Teeth not in pavement, compressed, more or less triangular, with a large cusp and usually with
a broad base; spiracles wanting,
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" ¢. Labial folds wanting; teeth more or less serrate_ . _ ... _______. Carcharpinus, p. 48
cc. Labial folds well developed, present on both jaws; teeth not serrate_._._ Scoliodon, p. 49

5. Genugs MUSTELUS Linck

Bady and tail of ahout equal length, rather slender; head short, broad, depressed; snout long
and flat; spiracles small, behind eyes; eyes with & nictitating membrane; mouth small, crescent-
shaped; teeth small, many rowed, pavementlike; dorsal fing similar in shape, the first above the
abdomen, the second above the anal; caudal fin not deep, the lower lobe feebly developed; pectoral
fins large.

5. Mustelus mustelus (Linnmus). Smooth doghish.

Sgualus musteles Linnseus, Syst. Nat., ed, X, 1758, p. 235.

Musielus canis Jordan and Evermann, 1896-1800, p. 29,

Galeorkinus lzvis Garman, 1913, p. 176.

Body long, slender; head narrow, depressed, flattened beneath, about 4 in length; snout
moderate, tapering, its length greater than the width of mouth; nostrils large, placed about half as
far from the mouth as from the tip of the snout; eye rather small, its length about equal to the pre-
narial length of snout, the pupil elongate horizontally, a nictitating membrane present; mouth
about twice as wide as long; teeth small, numerous, pavementlike, in about 10 rows, the upper ones
with a short and blunt cusplike projection on the posterior margin, lower teeth similar, with less
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F1G. 37.— Mysielus musiciys

prominent cusps, no cusps on teeth near angles of mouth; the skin roughened by rather large, sharply
pointed denticles, bearing two or four low keels; origin of first dorsal a little in advance of the
posterior margins of the peotorals; second dorsal inserted in advauce of the anal, about half as large
a8 the first; caudal fin about 4.5 in total length, the lower lobe scarcely produced; anal fin notably
smaller than the second dorsal and inserted under the middle of the base of the second dorsal; ventral
fins rather small, inserted nearer the origin of the anal than the base of the anterior rays of the
pectoral; pectoral fins of moderate size, about two-thirds as broad as long, the hinder margins only
slightly concave.

Color usually uniform grayish, sometimes yellowigh or olivaceous and with pale spots; pale
underneath.

The smooth dogfish previously has not been recorded from Chesapeake Bay. The present
récord is offered on the authority of the following field note made by Lewis Radcliffe, at Gwynns
Island, Va., May 6, 1915: “Among the fish brought in from pound nets in this locality and landed
on the wharf was one smooth dogfish.” The same investigator also reports having seen a specimen
at Buckroe Beach, Va. The foregoing description is based upon published accounts of the species.

The foad of the smooth dogfish consists mainly of the larger crustaceans. Field (1907, pp.
11-13) examined the stomachs of 388 fish caught around Woods Hole, Mass., and found the principal
foods to be lobsters, rock crabs, lady crabs, spider crabs, hermit crabs, menhaden, squid, razor
clams, and Nereis. Beaides menhaden, various species of small fish are eaten indiscriminately.

“The eggs of this dogfish are fertilized internally, and the young are about 1 foot long when
born. From 4 to 12 fish are produced at one time.”” (Smith, 1907, p. 33.) A female examined by
Linton at Woods Hole, Mass., contained eight young, each 124 inches long and ready to be born.
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The smooth dogfish is particularly abundant along the coasts of New Jersey and Long Island,
extending to Woods Hole, Mass.

The average length of this shark is 2 to 3 feet, but fish as long as 5 feet have been reported.

Habitat.—Cape Cod to Cuba, rarely straying to the Bay of Fundy; southern Europe.

Chesapeake localities.—(a) Previous records: None. (b) Specimens in present collection:
None. This record is based upon a specimen observed at Gwynns Island, Va., May 6, 1915, and
another at Buckroe Beach, Va., early in May, 1915, by Lewis Radcliffe.

6. Genus CARCHARHINUS Blainville

Body rather robust; head broad, depressed; snout produced; nostrils and mouth inferior; teeth
compressed, more or less triangular, with large cusp and usually a broad base; eyes small, with a well
developed nictitating membrane; spiracles wanting; first dorsal large, placed not far behind the pec-
torals; second dorsal small, wholly or partly above the anal; distinct pits at base of each caudal lobe.
The embryos are attached to the uterus by a placenta.

6. Carcharhinus milberti (Miiller and Henle). Milbert’s shark.?

Carcharias ( Prionodon) milberti Mtiller and Henle, Plagiostomen, 1838, p. 38, Pl. XIX, fig. 3 (teeth); New York.

Carcharkinus milberti Jordan and Evermann, 1896-1900, p. 37; 8mith and Bean, 1899, p. 180.

Body stout; head broad, strongly depressed; snout rather broadly rounded, its preoral part
about 1.1 in its length to eye; mouth wide, its width equal to preoral length of snout; eye lateral,
small, 4.1 to 5.1 in snout; nictitating membrane evident; interorbital space somewhat greater than
length of snout; teeth in upper jaw triangular, the edges serrate, about 29 in outer series, teeth in
lower jaw narrow, erect, with finely serrate edges, about 26 in outer series; longest gill slit 3.1 to
3.3 in snout; dermal denticles not overlapping, with three distinct keels; first dorsal with concave
outer margin, inserted behind origin of pectorals, its base 2 to 2.15 in distance between dorsals;
second dorsal small, its base 5.1 to 5.6 in distance between dorsals; upper lobe of caudal long, 4 to
4.15 in total length; anal opposite the second dorsal and only slightly larger, its outer margin deeply
concave; ventral fins inserted at vertical from a point equidistant from the end of the base of the
first doreal and the origin of the second dorsal; pectoral fins longer than broad, 5.9 to 6.4 in total
length.

Color in life, taken from two specimens—a male, 635 millimeters (25 inches), and a female,
620 millimeters (2434 inches)—bluish gray above, white below; highest part of both dorsals and
upper extremity of caudal slightly dusky; tip of pectoral of one fish slightly dusky underneath.

This shark is represented in the collection by six specimens—five females and one male—ranging
from 450 to 648 millimeters (1734 to 2534 inches) in length. Although rather rare in Chesapeake
Bay, it is perhaps more common than any other shark except the spiny dogfish. The only fish
taken during the collecting of 1921 were caught off Janes Island, Crisfield, Md., where, on September
16, the catch was two, fishing one and one-half hours; on September 18 the catch was five, fishing
six hours with hook and line at depths of 50 to 90 feet. During 1922 five sharks of this species
were caught at Ocean View, Va., with seines, on October 6, 10, 17, and 18.

Like most sharks, this species feeds chiefly on fish. The stomachs of two specimens examined
contained fragments of fish bones, and another had eaten one pinfish (Lagodon rhomboides).

The young on the coast of Long Island are born during June and July, from 8 to 14 at one time,
and about equally, males and females (Nichols and Murphy, 1916, p. 16).

This is one of the medium-sized sharks, attaining a maximum length of about 8 feet. A fish
18 inches in length weighed 13 pounds; 2484 inches, 334 pounds; 25 inches, 314 pounds.

Habitat.—Middle Atlantic and middle eastern Pacific (Garman, 1913, p. 133); northward on
the Atlantic coast of America to Woods Hole, Mass.

Chesapeake localities.—(a) Previous records: Fort Washington and Glymont, Md. (b) Spec-
imens in collection or observed in the field: Crisfield, Md., September, 1921; Ocean View, Va.,
October, 1922. ’ ) :

2 This shark is also known as the blue shark, but we discard this name in order to aveid confusion with Galeus glaucus, a shark
of wide distribution and which for many years has been known to fishermen and whalers as the “blue shark.”
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7. Genus SCOLIODON Miiller and Henle

This genus differs from Carcharhinus in the presence of labial folds, which extend some
distance along the jaws from the angles of the mouth, and the teeth, which are never serrate.

7. Scoliodon terre-novee (Richardson). Sharp-nosed shark.

Sgualus terrz-novz Richardson, Fauna Bor. Amer. III, 1836, p. 289; “Newfoundland,” where the species does not occur.

Seoliodon terrz-novz Bean, 1891, p. 94; Jordan and Evermann, 18961900, p. 43; Garman, 1913, p. 115, pl. 2, figs. 1 to 4.

Body moderately robust; head rather broad; snout rather short, broadly rounded, preoral
portion 1 to 1.05 in length to eye, its width at nostrils 1.05 in preoral length and 1.1 in length to
eye; eye rather small, its diameter somewhat greater than width of nostril; interorbital area convex,
1.05 to 1.15 in snout; nostrils obliquely placed, the outer angles being notably in advance of the
inner ones, the inner angles about two-thirds as far from the mouth as from tip of snout, narial
valve with a sharply pointed lobe; distance from nostril to eye 3.1 to 3.2 in snout; internarial space
two times diameter of eye; mouth rather strongly arched, its width at angles 1.2 to 1.25 in preoral
part of snout; labial folds short, the upper one notably less than one-third the length of the jaw,
" about two-thirds the length of eye, 3.8 to 4.15 in preoral part of snout and 2.3 to 2.8 in internarial,
the lower fold shorter, 6.35 to 6.75 in preoral part of snout; teeth not serrate, with broad bases and
rather narrow cusps, the anterior ones erect, those of the sides directed inward and backward;
gill slits rather narrow, the longest about 2.5 in internarial, 1.1 to 1.15 in distance from eye to outer
angle of nostril; first dorsal rather large, its outer margin concave, the lower lobe pointed, its origin
about two times diameter of eye behind vertical from axil of pectoral, its base 2.4 in distance between
dorsal fins; second dorsal moderate, its origin over or a little behind middle of base of anal, its base
6.05 to 7.4 in distance between the dorsal fins; upper lobe of caudal very long, pointed, 3.85 in total
length, the lower lobe broad, 6.4 to 6.75 in the upper lobe; anal fin with concave margin, its base
1.85 to 1.95 in distance from anal to base of caudal; ventral fins small, inserted equidistant from
axil of pectoral and posterior margin of base of anal, the claspers about two-thirds the length of the
fing in specimens 360 millimeters in length; pectoral fins moderate, the posterior margin little
concave, reaching about opposite middle of base of dorsal.

Color bluish gray above; pale below. :

This shark was not seen during the present investigation. It may be distinguished from the
other sharks of this family known from Chesapeake Bay by the presence of folds in the lips, which
extend forward from the angles of mouth, and by the smooth teeth.

The food of this shark is rather varied, consisting, however, largely of fish and crustaceans.
The young, according to Smith (1907, p. 34), are born during the summer. The usual length
attained is about 3 feet. This small shark, which is comimon on the South Atlarntic coast, probably
rarely enters Chesapeake Bay.

Range.—Cape Cod, Mass., to Brasil.

Chesapeake localities.—(a) Previous record: Cape Charles, Va. (b) Specimens in the collec-
tion: None.

Family VL.—SPHYRINIDAE. The hammerhead sharks

This family resembles the species of the genus Carcharhinus, differing in the peculiar modifi-
cation of the head, which is greatly depressed and broadly expanded, hammer-shaped. The eyes
are far apart, being situated on the lateral margins of the expanded head; nictitating membrane
present; no spiracles; nostrils remote from each other and distinct from the mouth; labial folds
rudimentary; teeth compressed; first dorsal fin large, in advance of ventrals; second dorsal and
the anal small, opposite; lower lobe of caudal prominent. A single genus is known.

8. Genus SPHYRNA Rafinesque

Body elongate, compressed; head much depressed, with a broad expansion on each side,
more or less hammer-shaped; eyes far apart, placed on lateral edges of the broadly expanded
head; nictitating membrane present; no spiracles; mouth inferior, strongly arched; labial folds
rudimentary; teeth compressed, more or less triangular, with broadly expanded bases and a notch
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on posterior edge; first dorsal behind the origin of the pectossls and in advance of the ventrals;
second dorsal over the snal; caudal pils present; lower lobe of caudal produced, upper lobe long.

KEY TO THE SPECIES

a. Head very broad, its greatest width about 3 in total length; anterior outline of head irregular,

a desp concavity overeach nostril Lo __ . ... zygaena, p. 50
aa. Head less broadly expanded, its width about 5 in the fotal length; anterior outline of head
regularly convex, no concavity over nostrils - - . _ .. ... __ .. .. _.. tiburo, p. 51

8. Sphyros zygeaa (Linnsus). Hammerhead shark.

Sguadus zypens Lioneeas, Sys. Nat., ed. X, 1758, p. 234; America.

Sphyrna eygena Lugger, 1877, p. 88; Jordan and Evermann, 1898-1908, p. 45.

Cestracion zygens Garman, 1013, p. 157, pl. 1, figs. 1 to 3.

Body elongate, compressed; head very broad, hammer-shaped, the front margin broadly
snd irregularly coanvex, with a deep concavity at each nostril; width of head at eyes from 3 to
3.25 in total length; nostril close to eye, with a long groove on margin of snout; mouth moderate,
its width a little shorter than preoral length of snout; teeth similar in both jaws, eblique, cusps
triangular, the lateral ones with & moteh at base posteriorly; firsé dorsal high, its height greater
than the length of its base, the outer margin coneave, its origin a little behind axil of pectoral;
gecond dorsal small, its posterior angle notably produeed; upper lobe of caudal long, the lower
lobe also produced, its length abeut 2.75 in the upper lobe; anal fin a litile longer than the second
dorsal, the outer margin deeply eoncave, its origin & littde in advanee of the second dorsal; ventral
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F16, 28.—Sphyrna zygena

fins small, inserted slightly more than half as far from origin of anal as from base of pectoral; pectoral
fins moderate, scarcely reaching to base of first dorsal, the lower angle not. produced and the pos-
terior margin of fin slightly concave.
Color of fresh specimen lead gray above, lower parts grayish white; tips of pectorals black;
the tips of the other fins dark. :
No specimens of this shark were preserved. The description herewith was compiled from
published accounts. : S
Lugger (1877, p. 89) states that the hammerbead shark was s0 very common in the mouth of
Miles River, Md., during the summer of 1876 that the fishermen were forced to abandon that
ground. The species is not reported by other observers, During the present investigation only
three individuals were seen. A hammerhead was taken on July 15 and another one on July 17,
1918, in pound nets in Lynnhaven Roads, and in the same locality a 2-foot specimen was caught
with hook and line on June 26, 1921.
The food of this shark, according to stomach examinations made by investigators at Beaufort,
N. C., consists of fish and crustaceans. Gudger (1907, pp. 1005-1006) took an almost perfect
skeleton and many fragments of skeletons of the sting ray (Dasybatus say) from the stomach of a
specimen of this shark, and be found imbedded in various parts of the shark numerous spines of
“the sting ray. In all, 50 spines were extracted, mainly from the mouth parts, and, accarding to
this author, st that were presont quite certainly were not recovered. This particular shark was
harpooned while it was in pursuit of a sting ray and the evidence would suggest that this sting ray
may form s considerable part of the food of this species of shark.





