NOTES ON THE SILVERSIDES OF THE GENUS MENIDIA OF THE
EAST COAST OF THE UNITED STATES, WITH DE-
SCRIPTIONS OF TWO NEW SUBSPECIES.

By W. C. KENDALL,
Assistant, United States Fish Commission.

INTRODUCTION.

This paper is primarily the outcome of difficulty encountered in
attempting to identify some fresh-water forms of Menidia of Florida,
which will be referred to in detail on another page. In 1892 the
present writer discovered, in a collection made by Mr. Vinal N.
Edwards and himself at Woods Hole, a lot of specimens which were
then thought to be M. beryllina; this discovery was recorded by
Kendall & Smith in the Bulletin of the United States Fish Commission
for 1899. 'The Florida examples just mentioned suggesting this form
were compared with the Woods Hole specimens, and both with Poto-
mac River fish. This led to the examination of all available speci-
mens of the genus and all the literature on the subject, with the results
get forth in these notes. With all the collecting previously done at
Woods Hole, it is somewhat remarkable that a form noticeably differ-
ent from the common silverside and exceedingly common at Woods
Hole should so long escape detection, but not more remarkable than
subsequent discoveries at the same place by Dr. Hugh M. Smith,

The material upon which the conclusions embodied in this paper are
based is comprised in the large collections of the United States National
Museum, representing a wide range of localities on the coast; excel-
lent collections from the east coast of Florida, made by Prof. Barton
W. Evermann and Mr. Barton A. Bean; west coast of Florida, by
Professor Evermann and the writer; Louisiana and Mississippi, by
Professor Evermann; the coast of Texas, by Professor Evermann;
North Carolina, Potomac River, and Woods Hole, by Dr. Hugh M.

" Smith; Florida, Georgia, South Carolina, North Carolina, Chesapeake
Bay, Potomac River, Delaware Bay, Woods Hole and vicinity, Glou-
cester, Massachusetts, and the coast of Maine, by the writer; the
Potomac River, by Mr. Millard C. Marsh. Hundreds of specimens
have been examined and compared, but only a few from the most
important localities, taken for the most part at random, are given

in the comparative tables.
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For encouragement and assistance I am deeply indebted to Dr. Hugh
M. Smith, assistant in charge of the Division of Scientific Inquiry, and
Prof. Barton W. Evermann, ichthyologist of the United States Fish
Commission, and particularly to Mr. B. A. Bean, assistant curator of
fishes, United States National Museum, who rendered the Museum
collections easily accessible and who was ever ready and willing to
give any possible assistance.

In the publication of these notes the main objects in view are—

1. To call attention to an overlooked opportunity for a remunera-
tive and comparatively inexpensive fishing industry and a neglected
delicacy in the way of food-fish.

2. To contribute something toward the knowledge of the relation-
ship and natural history of these fishes.

THE SILVERSIDES.

The silversides belong to the family Atherinide and are repre-
sented by three genera on the Atlantic coast of the United States:
Atherina, Kirtlandia, and Menidia. 'The first of these is essentially
West Indian, no species of it being positively known to occur farther
north than Florida. It may be easily distinguished from the other
genera by its less compressed form, the rounder body, and heavier head,
flattened and wide on top. A7Zrtlandia more closely resembles Menidia,
in fact was until recently considered a member of that genus. It may
be readily recognized, however, by its gashed or laciniated scales,
those of Menidia being entire. The scales are also firmer and more
glossy than in Menidia, which renders this form less desirable as food.
Kirtlandia is found as far north as Long Island. In early summer it
i# very abundant in Chesapeake Bay.

The genus Menidia is the one with which this paper is particularly
concerned. It comprises several species of small slender fishes bear-
ing a broad silvery stripe along the sides, whence their name silver-
sides. One or more species abound along the whole coast from Nova
Scotia to Texas. In general appearance they resemble the smelt
(Osmerus) and in some places are known as ‘‘sand smelt” and “‘green
smelt,” and are sometimes mistaken for the young of the common
smelt, from which they can easily be distinguished hy the absence of
the adipose fin of the smelt and the presence of a small spinous dorsal
fin which the smelt does not possess.

ABUNDANCE.

In the south, silversides abound in the shore waters at all seasons.
One form inhabits fresh water in Florida, occurring in the St. Jobns
River as far up, at least, as Lake Monroe; another fresh-water form
occurs about Vicksburg and Edwards, Miss., and Natchez, Tenn.” In
more northern latitudes in the spring and early summer they appear
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in countless numbers along sandy shores, in brackish creeks, channels,
and estuaries. One species is found in the Potomac River as far up
as Washington.

To illustrate their abundance and the ease with which they can be
caught, a few instances may be given: At one time a 15-foot bag
seine (Baird collecting seine) was hauled at Morehead City, N. C., on
a sand bar. The bag, holding a bushel or more, was filled at every
haul. In an arm of Casco Bay, Me., a T5-foot seine of the same kind
as the above was hauled in 2 muddy channel and 2 or 3 bushels taken
at a haul; this called forth remonstrances from the inhabitants, who
thought it an unwarranted slaughter of young smelts.

Dr. Hugh M. Smith furnishes the following notes regarding the
abundance of silverside at Woods Hole during the summer of 1899:

Menidia notata.—‘‘Brit.”’ This is one of the most abundant fishes of southern
Massachusetts. It occurs in very large schools in Vineyard Sound, Buzzards Bay,
and Nantucket Sound, usually associated with M. beryllina. In the Woods Hole
region it appears in April, and is found until December. In November; when the
schools seem to become larger and denser, the fish is exceedingly numerous in Great
Harbor, about the wharves. Examples upwards of 6 inches long are common.

Both species* of silversides are exceedingly abundant about wharves, and on sandy,
gravelly, and sometimes grassy shores. At times the seine catch will consist of over
95 per cent silversides; and no seine haut fails to contain some. On August 31, 1899,
there were enormous schools along the eastern side of Vineyard Sound at Lambert
Cove, and the seine was literally packed with them; one haul contained not less than
20 bucketfuls of uniform size (3 inches). These fishes must be among the most
abundant fishes of the region and the most valuable food for many of the other
fishes, including squeteague, sea bass (locally called ““rock bass’’), scup, mackerel,
bonito, sea robin, blue-fish, cunner, gar, needle-fish, etc., besides terns and gulls.

These fishes and the anchovies (Anchovia) undoubtedly contribute
extensively to the food supply of the above-mentioned fishes besides
many others southward, and it is not impossible that they furnish the
chief subsistence for many of them.

The extent to which the young blue-fish, squeteague, ete., feed upon
the silversides suggests the question whether the extensive capture of
silversides for commercial purposes be advisable. It might have an
unforeseen injurious effect upon the abundance of more valuable fishes.
The constantly increasing demand for fish-food has resulted in more
extensive fisheries and new and improved appliances for fishing, as
well as a market for fishes formerly valueless. All of these things
have to some extent helped toward the decrease of the food-fishes,
and in conjunction with impassable dams and other obstructions have
cau'se('i the disappearance of anadromous fishes from some localities.
It is impossible to tell the precise effect the disappearance of thesc
fishes .from a region may have had on the more permanent residents.
Once it was thought that the cod fisheries of the coasts of Maine and
Massachusetts were practically inexhaustible. It is noticeable, how-

*Referring to M, menidia notata and M. berylling cerea.
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ever, that the disappearance of cod from any locality on:the Maine
coast has been at times coincident with marked scarcity of members
of the herring family in the same region.

A study of the reports of the department of marine and fisheries
of Canada will reveal the fact that the success of the cod fisheries of
the Gulf of St. Lawrence depends directly and absolutely upon the
abundance of capelin or herring. A scarcity of either of these fishes
is always accompanied by a scarcity of the cod. This is forcibly
shown in an examination of the returns from local fisheries. Capelin
or herring, as the case may be, may appear at some localities and not
at others. In every instance there is a corresponding abundance or
gcarcity of cod during a season. '

The shore cod fisheries of New England were at one time, and for
a long time, believed to be declining, and they were. The subsequent
Increase in some localities can be accounted for in at least two ways:
First, to artificial propagation; second, to reappearance of principal
food, or perhaps to both. The silverside on the coast of southern
New England is analogous to the capelin of the north; in fact, it is
known as capelin in some localities.” It is possible that in seasons of
scarcity of some of the larger fishes of this region there may have
been a corresponding though unnoticed scarcity of silversides.

S8IZE AND USES.

Silversides are quite commonly designated as ‘‘small fry” or *“brit.”
Different species vary in size, and individuals of the same species of
course vary according toage. The species of Menidia of the Atlantic
coast of North America attaining the largest size is M. menidia notata,
the common silverside of the north, which, so far as known, reaches a
maximum length of from 5 to 7 inches. Fish from 4 to 5 or 6 inches
in length are not uncommon on the south coast of New England, but
usually they are smaller. Theyswim in immense schools, fish of about
the same size generally being found together.

On the California coast certain forms of silversides are of larger size
and of considerable commercial importance, especially the *“ blue smelt”
(Atherinopsis calyforniensis) and ‘little smelt” (Atherinops affinis).
The first reaches a length of 18 inches, the other 1 foot.

On the Atlantic coast silversides are not of much commercial impor-
tance, although they are sold as bait for young blue-fish (‘‘skipjacks”)
at some places along Long Island Sound, and sometimes appear on hotel
bills of fare as ‘‘whitebait.” When cooked properly they are deli-
cious, and since they are so abundant they ought to contribute largely
to the fishing industry and food supply of the Atlantic States.

The usual method of cooking ¢‘ whitebait” is to roll the fish in cracker
crumbs and fry them whole. ¢ Whitebait” is usually 2.5 or 8 inches
long. Larger fish may be cleaned like smelts, rolled in cracker crumbs
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or in corn meal, and dry-fried. In Newfoundland large quantities of
capelin are dried and shipped to London, where they are used as food,
largely in the oyster houses. There is a possibility in this method of

"curing large silversides for the market. As a side venture some
method of canning them, in an already established fish-cannery, might
pay. All of these things, however, will be the natural outgrowth of a
fishery for silversides when the demand for the fish increases.

The fact that silversides are the favorite food of many fishes sug-
gests their use for bait. To this, there are at least two objections:
They quickly soften, and they die rather too soon for live bait; but they
are used in both ways for bait for young blue-fish and other fishes.

PROTECTION.

There is'no doubt that as the excellent food qualities of the silver-
sides become better known, a demand for them will be created that
will give rise to extensive fisheries for them, especially as the smelt,
to which the silversides is but a little inferior, is growing scarcer.
The silversides, being strictly shore fishes, will more quickly feel the
cifect of extensive drafts upon their numbers than do the pelagic
gregarious fishes, like the mackerel and blue-fish.

I have stated that one object of this paper is to call attention to an
opportunity for a paying fishery, but it should be a fishery well regu-
lated from the beginning. That such regulations may be intelligent,
resulting in the most good to the greatest number, the economic rela-
tions of silversides to other fishes should be thoroughly studied, and
a possible danger thus averted.

The importance of the subject will warrant emphasizing the fact
that fishery regulations should be made before the need for them is
established by sad experience. For ‘‘all the king’s oxen and all the
king’s men” can never restore exhausted sea fisheries.

Feasible legislation is, however, a difficult matter, and fishery laws
are too often of little other use than padding for the statute books.
Legislation should be founded upon a thorough knowledge of the
habits of the fish and their relation to other species. As with other
fishes, it seems desirable that silversides should be unmolested during
the period of the height of their spawning season, and inasmuch as
they are found in schools of fairly uniform-sized fish, it would be an
easy matter for the fisherman to avoid catching small fish, which would
allow a size limit to be imposed.

BREEDING HABITS.

There are no external marks to distinguish sex, even in the breed-
ing season. The females average larger than the males, and in a
school, contrary to the usual rule among many fishes, seem to be more
numerous. Qut of 380 specimens of M. menidia from Woods Hole
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which were examined, 204 were females and 146 males. The females
averaged 4.05 inches, the males 3.67 inches in length.

These fish breed during the spring and early summer, and doubtless
some of them throughout the summer. During the first week in April-
the common silverside (M. menidia) was found full of spawn at More-
head City, N. C. They spawn on the sand and in the sedge in shallow
water close to shore.

In a brief paper,* published nearly twenty years ago, Ryder gave
some interesting observations upon the eggs of the silversides which
he called Menidia notata. He said: '

The mature eggs of Menidia notata measure about a line in diameter, and are
covered with a thick, strong egg membrane. When first taken from thé parent fish,
the germinal matter of the ovum is spread mainly over the surface of the vitellus,
and in the latter a number of highly refringent oil globules of various sizes are
embedded. In the space of ten hours the batch of ova studied by the writer had
the germinal disk independently of impregnation.

Probably the most striking peculiarity about the ova of Menidia is the garniture
of threads which are attached to one pole of the egg, covering a very small area of
ingertion on the outer surface of the egg membrane. There are four of these fila-
ments, and when the eggs are first emitted they are coiled around the egg membrane
externally in a spiral manner. Very soon after oviposition they commence to uncoil
from around the egg, and when a number are stirred or shaken about in a small
dish they soon become entangled together so as to hang together in bunches or
strings. These threads are about eight times the length of the diameter of the
ovum, and are apparently composed of the same tough material as that which enters
into the formation of the egg membrane itgelf. In the immature condition, and
when the ovarian egg is still far from full grown, I find the threads present on the
outside of the zona or membrane, closely adherent to the latter. In this condition
the membrane is relatively thicker than in more mature eggs, and the nucletus is
quite congpicuous at the center of the immature vitellus.

The filaments at the point of attachment to the egg membrane are somewhat
enlarged, but have no bulbous base as in the case of those found on the ova of the
silver gar. The egg is heavier than sea water, the oil drops embedded in the yolk
seeming to have no tendency to buoy them up.

* * * * * * *

The eggs being taken at night renders it possible that the species is a nocturnal
spawner, while the singular threads or filaments may be the means by which the
parent fish is enabled to suspend its ova to some fixed support in the water as
they are emitted from the oviduct. This might be accomplished by the female while
the eggs were expelled by simply passing her body over the stems or leaves of
marine plants in her vicinity. This affords an explanation of the remarkable
threads which are attached to and at first encircle the egg. We can not escape the
conclusion, at any rate, that these threads are of the nature of a protective con-
trivance either to suspend the eggs to foreign objects or else to entangle them
together in masses, such as we find to be the case with the eggs of the silver gar,
where the filaments are, however, scattered over the whole surface of the egg.

Professor Ryder noted that a full-grown female of this species would

not yield more than 300 eggs; but in this respect, as well as in regard
to the number of filaments, the observations of Prof. W. J. Moenk-

*0On the thread-bearing cggs of the silversides (Menidia), by John A. Ryder (Bulletin of the U, 8.
Fish Comnmission 1883, 193).
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haus are so different that it seems likely that the two observers may
have examined different species. This supposition is also warranted
by the fact that the specimens came from different localities. Pro-
fessor Moenkhaus says:

Menidia notata.—Eggs were obtained in abundance from June 1 to July 2, 1901.
At Cold Spring Harbor eggs were taken until July 15. The eggs are usually not
perfectly spherical, but have various slight irregularities. At one pole there is a tuft
of about 50 filaments, very elasticand several times the diameter of the egg in length.
These become matted together, forming a central core around which the eggs are
clustered like grapes around the stem. The protoplasmic disk is comparatively large.
The eggs when ripe are exceedingly easily expressed, so that the fish must be handled
rather carefully. A good-sized female yielded 1,413 eggs.

Dr. Bumpus has published the following notes* regarding the
spawning time of silversides on Cape Cod:

Two species of Menidia (gracilis and notata) abound in the neighborhood of the
laboratories. The following has been taken from the notes kindly furnished by
Dr. C. Judson Herrick:

““On June 5, 1896, Mr. Edwards found Menidia notata spawning at Hyannis in vast
numbers. At this time the fish had selected a point in the beach grass above the
low-tide level, and at low tide the eggs were consequently exposed to the sun and
dried. Mr. Edwards noted great quantities of spawn and milt, and collected about
a quart of the former.

“During the last days of June and the first ten days of July of the present year the
fish were very scarce, though Dr. Herrick found a few ripe females and a very few
males. The eggs adhere to each other in thick, ropy masses, and to any foreign
object with which they come in contact by means of long threads. Both fertile and
unfertile eggs sink to the bottom, and the first cleavage plane appears in about one
hour. The eggs may be artificially hatched in jars of running water, the period of
incubation being ten days. The young fish, which carry a small yolk-sac, are about
6 nm. in length. Fry were skimmed from the surface of the harbor on July 4, and
measured 1.5 ¢m, in length. On July 9 fry similarly taken measured 2.25 c¢m. in
length.

““The eggs of Menidia gracilis resemble those of Menidia notata, but the species seems
to breed later, since many ripe females were taken during the first week in July.
The eggs, however, do not undergo artificial fertilization as readily as those of the
firgt species.” «

FOOD OF THE SILVERSIDES.

The silversides subsist upon minute animal and vegetable organisms,
particularly small crustaceans, and doubtless devour a gréat many
floating eggs of other fishes. Dr. Smith informs me that he has found
several with young lobsters about three-fourths inch long in their
stomachs. As may be seen in the appended tables, the bulk of the
food of the common northern silverside consists of small crustaceans,
but they eat whatever meat falls within their reach, not disdaining
the eggs and young of their own kind. That they feed both at the
surface and at the bottom is clearly shown by the character of the food.
Copepods, other free-swimming crustaceans, and insects are frequently
caten; and often mud, alge, and diatoms from the bottom are found
in their stomachs,

*H. C. Bumpus, Seienee, N, S, vol, vii1, No. 207, p. 4, December 16, 1898.




248 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

The following detailed data show the nature of the stomach contents
of series of silversides from Woods Hole, collected at frequent inter-
vals between April and December, 1900, by Mr. Vinal N. Edwards.
Incidentally, the length, sex, and spawning condition are given.

Stomach contents of silversides from Woods Hole.
[Great Harbor, April 1, 2 p. m.; bottom grass and mud; tcmperature of water 87° F.]

Total

No. length, Sex, 8pawning condition. Stomach contents.
Inches
1 4.12 | Male ..... Gonadssmall............... Copepods.
2 4.50 | Female...|..... [ (s IS by nzingmem 1.6incheslong of slen-
er fis
3 4 Full of copepods.
4 4.26 Do.
[} 4.26 . Do.
6 3.50 Copcpods and 1 amphipod.
7 3.37 i)
8 8.76 . Ful of copepods.
9 8.12 . hm%ty
10 2.76 0.

[Eel Pond, April 5, 10 a. m. ; bottom grass and mud; temperature of water 38° F.]

1 4.75 | Male ..... Full of small copepods.

2 4.12 | Female... do D

g :.37 %{nle i ; pods and mysis.

emale. . my:

1] 4.06 |..... d Yeof copepods.

6 4.26 |..... do...

7 8.76 |..... do... \(ysls und copepods.

8 8.75 (. ... Distended with copepods.
9 4.91 | Male Mysis and cop%po«jm
10 4 Female... Full of copepods

{Great Harbor, April 12, 10 a.m. ; bottom grass and sand; temperature of water 89° F.]

1 4.06 | Female... Copepods and mysis,
2 8.62 |..... do.... Cope
3 4.25 | Male ..... . Copepods and 1 mysis.
4 8.75 i..... do.... Mysis and a few copepods.
b 3.56 |..... do Few copepods.
6 4.37 | Female... Do,
7 4.81 |..... do.... Full of copepods.
8 8.60 Ma.le ..... Copepods and mysis,
9 2,94 |..... . Few copepods.
10 3.12 Femalc ... Do.

[Great Harbor, April 16, 10 a.m.; bottom grassand mud; temperature of water 40° )

1 4.56 | Female...| Gonads advanced..........| Full of small copepods.

2 4 ... do....| Gonads small .............. Do.

8 | 4.25(..... do....| Gonads large............... Co (,pods and mysis.

4 4 c....do.... \\'ell advanced ............. Full of mysis,

b 4.62 Distended with copepods,
6 4 Do.

7 8.56 Full of mysis.

8 3.37 Full of copepods.

9 3.566 Do.
10 3.12 Do.

(Eel Pond, April 20, 11 a.m.; bottom mud and eelgrass; temperature of water 44° F.)

1 3.76 | Male...... I Gonads large........ feaeens Copepods.
2 4.37 Femal(, ..i Well advenced............. Few copepods and mysis,
3 3.66 | MaJe .....|..... P O R, Full of ¢copepods.
4 4.18 Femnle... Gonadssmall............... Do.
6 4 ... do....| Well advanced ............. Full of mysis and copepods.
6 8.87 |..... do....| Gonadssmall............... Full of copepods.
7 8.48 | Male .....|..... do ......................
8 4 d Do
9 3.31 Empty.
10 3.87 Full of copepods.
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Stomach contents of silversides from Woods Hole—Continued.
[Great Harbor, April 27, 2 p.m.; bottom sand and eelgrass; temperature of water 46° F.]

. No. 13‘1(1)?1,111. Sex. Spawning condition. Stomach contents,

Inches

1 4.56 | Female...| Advanced ........c.......o. Full of mysis,

% : 12 |..... do....le..es L L _ f pod
- of copepods.

4 4 Full of mysis.

b 4.26 |.....do....|..... [ L Y Distended with mysis.

6 8.81 | Female...] Gonadssmall.,............. Full of copepods.

7 8.62 | Male ..... Well advanced ......oennenn 0.

8 3,81 |..... do....|..... [ T s Mysis.

9 4 Female...| Advanced -... . cceceioioo. Full of copepods.

10 3.81 {.....do....| Well advanced............. Copepods.

[Eel Pond, May 1,10.80 8. m.; bottom mud and eelgrass; temperature of water 47° F.]

4.97 | Female, ..| Well advanced ............. Mysis.

1
2 4.26 '..... do....| Gonadssmall............... Full of mysis.
8 4.18 , Male ..... Gonadslarge. .............. Full of cop Ipodawlt,hsomemysls.
4 4.12 Female...| Gonads small............... Full of mysis
H - EY '%"“% d mysi
[ J 0.... epods and mysis.
7 4,31 |..... do.... pD
8 3.87 | Male...... Full of cope ‘podu and mysis.
9 8.76 |..... do... " Full of mysls
10 1,25 | Female. .. Do.
[Great Harbor, 2.80 p.m.: bottom eelgrass and sand; temperature of water 48° F.]
1 4 Male...... Gonads large............. ..| Full of copepods.
2 4.37 | Female...| Well advanced ............. Do.
3 4.81 [ Male...... Advenced .................. Do.
4 4 8.76| Female...| Gonadssmall............... Do.
5 4.5 |..... do....|..... [ L RN Do.
6 3.66 | Male...... Gonads 1Brge. .. onmenenen Do.
7 8.76 | Female...| Gonadgsmall............... Copepods
8 8.87 Ma]c ...... Gonads large...............
-9 8.25 |..... ....! Well advanced.............. Lm%y
10 2,94 .....do ....| Gonads Jarge.....c..........

[Eel Pond, May 16,10.80 a. m.; bottom celgrass and sand; temperature of water 52° F.]

1 8.87 | Female...| Advanced.......ccoeevnn..n I Distended with copepods.

2 3.87 |..... [ 10T (R T N Pl;ll of several species of winged
nsects.

8 8.87 [.....do....| Gonads small............... Distended with copepods.

4 8.87 |..... U TN P L 1 S P

6 3.6 | Male...... Advanced .................. Ful of copepods.

6 3.81 | Female...| Gonads large............... Empty.

7 3 Male...... Advanced .................. 0.

[Great Harbor, May 25, 10 a. m.; bottom grass and sand; temperature of water 55° F.]

1 3.81 chnle PR < 4§+ RN Full of copepods.
2 4.87 do.. Nea.rly ripe.....oooeiniiiils Do.
2 4, Qg wiell advanced ............. Dlstended with copepods.
4.1
b 3.56 Few copcpods
6 8.87 Full of copepods,
7 8.87 Very few copepode.
8 8.6 Copepods.
9 8.62 Few copepods.
10 2.76 RIpE.ccvreienriiiiannnaenns Full of copepods.
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Stomach contents of silversides from Woods Hole—Continued

{Eel Pond, May 30, 2 p. m.; bottom grass and mud: 10 bushels of fish taken; Lemperature
of water 56° F.]

Total

No. length. Sex. Spawning condition. Stomach contents,
Inches.
1 4.6 Distended with copepods
2 4,18 Fu]l of copepods.
3 4.43
4 4,31 Distendnd with copepods.
b 4.31
6 3.43 Copepods
7 3.18
8 3.12 Full of copepods.
9 3.26 Copepods.
10 2.87 Few copepods.

[Great Harbor, June 9, 1030 a.m.; bottom grass and sand; temperature of water 60° F.]

1 4 Copepods.

2 4.62 .| Distended with copepods.
3 3.87 .| Few copepods.

4 3.94 Do.

5 4 Full of copepods.

6 3.87 Copepods.

7 3.87 Do.

8 3.6 Do.

9 3.62 .1 Very few cope
10 2.75 Full of copep

[Eel Pond, June 11, 11 a. m.; bottom grass and mud; no silversides seen at the surface
for three weeks: temperature of ‘water 62° F .]

1 4.6 Femule | Ripe..cciiiiiiiiiii, ..| Few copepods.

2 4.256 do....| Well advanced. Full of copepods.

3 | 4.37). ..| Ripe........ Do.

4 4.5 Well advan, Do.

5 4.43 |.....do....| Ripe....... Do.

6 4.43 . .| Nearly ripe................. Few copepods.

7 4.12 JdRIpe. . Very few copepods.

8 4 Advanced.................. Distended with copepods
9 8.37 Ripe..coriiiiciianennnnn.. Copepods.
10 2.87 |.....do....|]..... [ L T, Do.

[Katama Bay, June ]5 11 a. m.; bottom sand and stones; fish very scarce, but 20 taken
in 6 sets of seine; temperature of water 65° F.

o1 5.25 Full of Menidia eggs.
o2 5.18 Eggs with embryos; amphipods.
3 4.5 . Empty.
4 4.81 |. Full of small ove with embryos,
S| sl E ‘
6 . mpt,
7 3.81 p y
8 8.37 Some smnll ova with embryos.
9 8.43 Copepods.
10 3.25 Few copepods and Menidia eggs.
|

[Eel Pond, June 23, 10 a. m.; bottom grass and mud; no si]vemidcs scen atl the surface;
temperature of water 64° F. ]

1 4.5 | Female...| Well advanced ..| Full of copepods
2 4.75 |..... do....[..... [ SN - Cope
3 4.37 |..... do.. do.......
5 i85 300 G0 Fuilol
. . ..-.| Full of copepods.
6 L B R D PPN Do. pepod
7 4 Female. .. .. .--.| one small annelid.
8 3.76 |..... do....|..... do...co..n.nn ...l Full of Menidia _ggs.
9 2 Male ... do......... --.., Full of copepods.
10 2.43 { Female...|..... do...oonaan... . Do.
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Stomach contents of silversides from Woods Hole—Continued.

[Great Harbor, June 30, 1 p. m.; bottom grassand sand; silversides scarce; temperature of water 65° ¥.]

No. lglogt?llx. Sex. Spawning condition. Stomach contents.
Inches.
1 4.5 | Female... Nearly rpe..cecaniiinane. ’poda and Menidia cggs.
2 4.6 [..... Ao..c RIpE. .o iiiineiirann, Men di a eggs, copepods, mysis.
8 8.66 |..... do....|..... do ......................
4 4.18 (..... do....| Not well advanced......... Few mysls
b 4,06 |..... do....| Well advanced............. Empty.
8 8.87 Ri Few copepods.
7 3.81 Very few copcpods
8 8.12 Empty.
*9 8.62 Copepods.
10 8.87 | Female... Empty.

QW =IO Ut 0N =

—

[Hadley Harbor, July 6, 2 p. m.; bottom grass and m]ud silversides very scarce; tem-

pemture of water 66° F,

|

58

0909666069 00 n 010w e
W Va3 0
5ETERRlge

Female...
d

ceesedO...,

Few mysis,
..| Full of mysis.
.| Few copepods.
Full of young squid (Loligo).

Few mysis.
Empty.
.| Few mysis.
Empty.

Emgs:

{Katama Beay,

July 18, 11 a. m.; bottom sand and weeds;]

perature of water 72° F.

s{lversides very abundant; tem-

1 6.6 | Female...{ Spent.....ccceceecianicnan-n. Small crustaceans.
2 4.62 | Male Small crustaceans and 1shrimp
(Crangon).
3 4.0 )..... do Empty.
4 8.9 | Femal ?
b 4 Male . Alge and Menidia eggs.
6 4 Femal ?
7 8.66 | Male . Empty.
8 8.6 J..... 4 Some small crustaceans,
9 3.6 | Female. .] Alga and fish egg (Menidia).
10 8.48 |... .do....
[Great Harbor, July 17, 11 a. m.; bottom eclgrass; temperature of water 70° F.)
1 4.68 } Female...| Spent........ ceeressessle...{ EmMp t{
2 4.48 |..... [ S P do. .| Very few copepods.
8 4.81 |..... do....]..... do. Annelid setee and algee,
4 4,81 |.....do....]..... do. Do.
b 4.6 |..... do....]..... do. . Do.
6 3.87 |..... 0....0..... do. .| Larval crabs.
7 8.81 | Male .....}..... do Do.
8 3.6 {..... do....{ Gonads large Do.
9 3.62 | Female...| Spent ceee . Empt.f'.
10 3.18 | Male ..... <eesedo, . Annelid sete?
[Katama Bay, July 27, 1 p. m.; bottom sand and gravel; temperature of water 72° F.]
1 4.62 | Male ..... Embryo worms?
2 4.66 | Female...
3 4.87 |..... do.... -
4 5  ..... do... .| Little algee.
] 4.25 ]..... do.... .| Empty.
6 4 |eeoeeaooe.
7 4.25 | Female... Eggs and embryo worms? Lar-
valdecapods and otherspecies.
8 4.87 i..... O...
9 8.62 | Male ..... Eggs and embryo worms? Lar-
val decapodsand otherspecies.
10 3.76 J..... do.... Do. .
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Stomach contents of silversides from Woods Hole—Continued.

[Great Harbor, July 31,10 &.m.; bottom sand and %r%ss, silversides very scarce; temperature

of water 71°
No. l'erg;ll:. Sex. L Spawning condition. i Stomach contents.
Inches. 1
1 4,6 | Female...| Spent.. .; Empty.
2 4 Male . . do . 0.
3 4.06 |..... .| Very few amphipods.
4 4.12 .| Empty.
5 4,76
6 1.76 | Do.
7 4.12 | Male .....|..... .. .- Annelid setand other material?
8 8.5 Gonnds large .| Small mysis.
9 8.48 .| Gonads small. 1 Em%ty.
10 2.87 Cebeesritaaeaee. l 0. .

[Katama Bay, August 8, 12 m.; bottom sand and gmvel silversides very scarce; temperature

of water 73

1 4.5 | Female...} Spent....c.coveveeianee «+...-| Full of sand and diatoms.
2 4.5 d .| 1 menidia 1.6 inches long.
3 4,37 . F'ull of sand and diatoms.
4 4.87
b 4 Do
6 4.37 Eminy.
7 4,381 Full of sand and diatoms.
8 4.26
9 4.25 Do

10 L 752 i PR+ [ I« 1o N Do."’

[Katuma Bay, August 15, 1 p. m.; bottom sand and gravel; very many silversides; tem-
perur.urc of water 70° F.)

1 4.68 | Male .....| Spent............. fereerenen Full of fine alge.

2 4.566 | Female...|..... QO 1 shrim

3 5.18 Small amount fine algee.
4 4.62 Full of amphipods.
5 4.6 Empty.

6 4.18 0.

7 4,25 Do.

8 4 Do.

9 8.37 Do.
10 2.81 Do.

[Woods Hole, August 25, 2 p. m.; bottom sand and ee]l‘grass; silversides very plenty; tem-
perature of water 72° F.]

1 4.08 | Female...| 8pent.....cccceeveveveee....] Fine algese.

2 4.81 |..... do... do Em%ty.

3 8.48 i..... do... 0.

4 8.18 | Male .... Fine alge.

[} 8.6 | Female.. Empty.

6 8 Male .... Fine algee.

7 8.31 |..... do Full of copepods.
8 8.06 |..... Do.

9 2.87 Female. .. Empty.

{Katama Bay, August 29, 2 p. m.; bottom sand and gravel; sllversides very plenty; tem-
perature 73° F.]

1 4.6 | Female... Spent....................... Em;l))ty.

2 3.81 ....do. 0.

8 8.6 ..do. Do.

s | S [ e Amphi

. ....do. mphipods.

6 8.12 ..do. Copepods.
7 3.25 ..do. Empty.

8 8 ....do. Copepods
9 3 ....do. ..| Empty.

10 2,75 | Female eoefeennn do..... vesirecsenaaanaan Fragments of minute crustaceans.
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Stomach contents of silversides from Woods Hole—Continued.

puature of water 72°

gmvel silversides very plenty, tem-

No. lg‘r?;%!]]. BSex, Spflw'ning condition. Stomach contents.
Inches.
1 b By {3 2 P Spent...eceeeiiiinaiiaan.s Em%ty.
2 3.6 | Male......j..... L Lo 0.
3 3.87 |..... do....L..... [ L N Do.
4 3.25 | Female...|..... [ 1 SN Mysig?
6 3.18 | Male......|..... [ s Do.
6 8 Female...|..... [ o R Do,
7 2.87 | Male......|..... 16 1o J N Full of minute copepods and
Cladocera.
8 2.87 [cevieienneacfonnns [ L T
9 8.18 Femnle RN PN [ 1 N Em%ty.
10 2.81 |..... do....|..... [ Uo 0.

[Katama Bay, September 24, 2 p. m.; bottom sand and

perature of water 65° F.

?rm; silversides very plenty; ﬁem-

.

CW ST T GO

—

g9

WO WMo
Y I
N}Nc‘ mg

Female...| Gonads small ..............
..... [ o JRPRPS SRR o U
..... do...joeeedoiiiiiiiiiiit,
Male......j..... Ao eieiiiiiiiiiiee e
................. L o
................. [ o R
................. [ o2
Male......|..... [ L
..... [ T J O [
..... [ T TR PR s U« T M

Small shrimp.
Em%ty.

0.
Few I)young prawns (Pandalus).
W&fip and several species of dip-

Young prawns.
Do.

mety.

(Wareham Rive:

r, September 25, 1 p.m.; bottom mud and

perature of water 66° F.

rass; silversides very plenty; tem-

COETINTHH W

—

o =3

g @

do....

0,
Small shrimp.
Winged ants and diptera.
Lm%y.
lIfmwnZ

Cmpty.

Do.
Ants.

[New Bedford,

October 6, 11 a. m.; bottom mud and algax; sllversides very plenty; tem-
perature of water 66°F.]

OO0 =T OV GO N =

=

L8]

s
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Snoo
3
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e
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Winged ants.

Empty.
Young prawns.
Ant,

Do.
Young prawn.
Empty.

.| Amphipods.

[Woods Hole, October 11, 10 a. m.; bottom grass and 1ga]nd silversides very plenty; tem-

pemture of water 64°
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Female...
Male

Gonads large, discased
G_ongds small

Young prawns,
D
Do.
Do.
Winged ants,

2563
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Stomach contents of silversides from Woods Hole—Continued,

[Katama Bay, October 20, 11 2. m.; sand and gravel; silversides very plenty. wmpemture
of water 57° F.]

No. levlt;%tﬁ:l. Sex. Spawning condition. Btomach contents.
Inches.
1 4.18 pty.
2 4. Vegewble fiber, sand, many di-
atoms Pleurotngma)
3 4,12 Fair-gized prawns.
4 3.%4 Alge: and diatoms.
5 4 Filled with diatoms of different
kinds.
6 3.76 .| Distended with ooze and dia-
toms (Pleuroszgma)
7 3.66 Do.
8 3.43 .| Fine a] é{
9 8.43 ‘| Distended with diatoms, princi-
pally Pleurosigma.
10 8.12 Do.

[Eel Pond, November 5, 10 a. m.; bottom mud and grass; temperature of water 56° F.]

1 4.62 | Female...| Gonads very small ......... Small prawns ( Pandalus).
2 4 d, do Empty.
3 3.76 .| Brown ooze and diatoms.
4 4.25 White ooze and diatoms.
5 4 .| Empty.
6 4.06 Brown ooze and diatoms of sev-
eral kinds.
7 4 Do.
8 3.87 Do.
9 8.75 Do.
10 3.62 ?)

[Great Harbor, November 13, 10 a. m.; bottom sand and grnss; sllversides very abundant;
temperature of water 50°

1 5.25 | Female... 1 young prawn.
2 6.76 |..... do. Do.

3 5.25 1..... do... Do.

4 5.26 {..... do.... Do.

5 6.5 |..... do.... Em%y.

6 5.12 )..... do.... 0.

7 6.18 |..... do. Do.

8 4.06 Male ..... .| 1 young or small prawn.
9 4.87 ...... .{ 2 amall prawns.
10 4 Female .es 1 small prawn.

[Eel Pond, November 15; silversides very abundant.]

1 5.87 | Female... 2 small prawns,
2 6.75 |..... do.. 1 small prawn,
3 6.5 |..... do.... Do.

4 g ?,3 ..... (}0 . Do.

h .6 ..., do.... Empty.

6 6.18 |..... do.... B ;l)g

7 525 ..... 1 small prawn,
8 6.87 | Male...... Do.

9 5.06 |..... do.... Do.
10 4.87 |..... do... Empty

[Eel Pond, November 20, 2 p. m.; bottom grass and mud; silversides very abuniant; temp-
‘erature of water 49° ¥.; very slender fish.}

1 5.87 Gonads very small.. 3 pmwns. largest 1, inches Jong.
“ 4.87 d .| 2 praw
3 4 .| Empty.
. 4 4 .| Few copepods.
b 3.62 Some alge and . few flsh eggs.
[ 3.5 Few smnll fish eggs.
7 3.26 |. Cmpty.
8 3.5 AA3)
9 3.37 . Empty.
10 2.87 Do.
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Slomach contents of silversides from Woods Hole—Continued.

[Off the dock, Woods Hole, December 7, 2 p.m.; flsh at surface; temperature of water 45° F.]

No. ng?é%ll.l Sex. Spawning condition, Stomach contents.
Inches. '
1 3.43
2 3.37
3 8.43
4 8.5
b 8.87
6 3.87
7 4
8 8.43
9 8
10 3.26

[Off the dock at Woods Hole, December 21; silversides very abundant at the surface; temp-
erature of water 36° F.]

1 3.37 | Female...| Gonadsy very small Empty.
2 8.87 | Male do 0.
3 3.25 Do.
4 8.37 Do.
3] 3.43 Do.
6 3.7 Do.
"1 8.26 Do.
8 3.6 Do.
9 3.18 Do.
10 2,75 Do.

DESCRIPTIONS AND SYNONYMY.

,As regarded by Jordan & Evermann in Fishes of North and Middle
America, the genus Menidia now includes ten species and one subspe-
cies in the United States, five of which and the subspecies are found
on the Atlantic coast. These are M. gracilis, M. gracilis beryllina,
M. peninsule, M. audens, M. notata,* and M. menidia.

An examination of a large series of specimens from localities ranging
from Halifax, Nova Scotia, to Texas and comparison with the types of
some of the species force the conclusion that a readjustment of the
nomenclature is necessary. On the Atlantic coast the species are at
present arranged in two groups, one of which is characterized by a
long anal fin, the other by a comparatively short one. The first group
comprises M. menidia and M. notata,; the second M. gracilis, M. gra-
eilis beryllina, M. peninsule, and M. audens.

In the following pages are given a key to the eastern United States
species, a redescription of each species, notes and references having an
important hearing on the question of their relationship, and tables of
mesasurements from a number of localities.

Although the different forms when mixed together are readily de-
tinguished by the eye, it is difficult to represent their differences by
measurements or figures. The differences are small, and to show them
" in comparative tables requires a larger series of each form than bhas
been accessible. The depth is exceedingly variable, depending upon
a variety of circumstances. For instance, a fish in spawning condition
will be far deeper than one not in that condition.

*On page 2840, part 111, Jordan & Evermann state that owing to the perfect intergradation between
specimens from Florida to Nova Scotia, this form should stand ns u subspecies of M. menidia.
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A careful study of many specimens shows that in the same species
from different localities some differences are noticeable. These differ-
ences are not individual variation, neither are they constant enough
to constitute distinct species, nor will the conditions permit of their
being called subspecies. They are rather group differences, constitut-
ing what perhaps may be termed geographical races.

It might be asked what is meant by ‘‘geographical race.” This is
difficult to explain, but as intended to be understood here is, as said
before, a group of slight variation not satisfying the conditions of
species or subspecies—these two being interpreted as (1) a form
between which and another closely related form a structural gap exists;
(2) one of two closely related forms, one of which has sprung from the
other, between which there is no gap, but the differences grade into
each other through different localities. A subspecies may be termed
an incipient species. According to this definition, then, a ““race” may
be called an incipient subspecies; in other words, an indication of how
a subspecies may originate—through some change in environment.
To illustrate: M. peninsulw, occurring at Pensacola (the type locality)
and at Indian River, Florida, each locality group differing somewhat
from the other should intergrade through successive localities to form
a subspecies at Indian River. As a matter of fact, they can not be
told apart; but intermediate groups, occupying localities of somewhat
different conditions, differ slightly as groups but not always suf-
ficiently as individuals to cause even a suspicion of another species.
There may even be groups intervening which do not differ from the
typical species.

Key o the species of Menidia of the east coast of the United States.

(This key will apply exactly only to those close to the typical examples. Difficulty will be found
with the intergrading or mixed forms.)
a. Anal rays 15 to 17, rarely 19; scales 38 to 41.
b. Bnout equal to or longer than eye; anal base shorter than head.
c. Body generally deep, depth 4.6 to 6.5 In length to base of the caudal. Light colored;
often somewhat speckled on sides; large salt-water form. Eastern Florida to
B - < . PR M. peninsule.
cc. Body generally slender, depth 6 to 7 in length to base of caudal; small fresh-water forms.
d. Origin of spinous dorsal nearcr base of caudal than tip of snout; depth 6. Smal), light
colored, fresh-water form. Lower Mississippi Valley ......... ... M. audens.
dd. Origin of spinous dorsal midway between tip of snout and base of caudal; * depth 5to 7.
Small, usually dark colored, fresh-water form. Florida.
M. peninsulz atrimentis.
+bb. 8nout mostly shorter than éye; anal base longer than head; body compressed laterally. Poto-

MAC RIVEr. . o M. beryllina.
e. 8nout blunter than the above; body rather round and caudal peduncle usually
shorter. Coastwise, Massachusetts to South Carolina........ B, beryllina cerea.

aa. Anal rays 20 to 27; scales 89 to 50-8 to 10.
J. Origin of apinons dorsal nearer base of caudal than tip of snout; scales 89 to 45-

K <) - T I M. menidia.
Jf. Origin of spinous dorsal about midway between tip of snout and base of caudal;
8ales 46 t060-8 10 10 ... civueinamere it iiie i iiraaaas M. menidia notata.

*This character holds strictly good in our typical specimens from the east coast of Fiorida and 8t.
Johns River, but the majority of those from * Salt Lake,” west coast of Florida, have the fln some-
what nearer caudal, in this respect approaching M. audens.
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Menidia peninsulee (Goode & Bean).

Chirostoma peninsulze Goode & Bean, Proceedings of U. S. National Museum 1879, 148.
Menidia peninsule, Jordan & Gilbert, Proceedings of U. 8. National Museum 1882, 266, and Synopsis,
407, 1883; Jordan & Evermann, Fishes of North and Middle America, 797, 1896.

This is the most common silverside of Florida and the Gulf States; found, so far ag
now known, only in salt water. From the different localities they differ consider-
ably in appearance, according to their environment. On clear, sandy beaches they
are very light colored; in weedy places, often thickly punctate with black, giving
them a dusky appearance. In the original description specimens from Lake Monroe
were included with M. peninsulz. They are found to differ in some respects, and
are presented in this paper under another head. M. peninsulax attains the largest size
of the species with short anal fins. We have specimens from both coasts of Florida
and from Louisiana, Mississippi, and Texas.

This species most clearly resembles M. beryllina, from which it differs chiefly in
the longer snout, which equals eye; the base of the anal mostly shorter than the head,
never longer, and its larger adult size. Color, as in M. beryllina; from some locali-
. ties darker than the typical Potomac River fish. Total length 3.50 inches; head 4.20
in length without tail; depth 5.50 in same; eye 3 in head; snout 3- in same; D. v—i, 8;
A. 1,16; scales 39-8. From one of the type specimens. Color, light greenish; edges
of scales with dark dots; lips and top of head dusky; a dusky streak along base of anal.

olenidia peninswie (Goode & Bean), Figure from a specimen from Titusville, Fla.

Specimens from Pensacola (type and cotypes) range in measurements as follows:
Total length 2.5 to 3.75 inches; head 4 to 4.3; depth 4.5 to 5.5; eye 3 to 3.16;
snout 34- to 3.16; D. 1v to vi, i, 8 to 10; A. i, 15 to 17; scales 38 to 43-8 to 9.

From Wechawatchee River, Hernando County: Total length 2.75 to 8.25 inches;
head 4 to 4-+; depth 5 to 5.5; eye 3 to 3--; snout 3 to 3+4-; D. 1v tov, i, 8 or 9, mostly
1v~i, 8; scales 39 to 41. )

From Tarpon Springs, Florida: Total length 2.12 to 2.87 inches; head 3.4 to 8.75;
depth 4.66 to 5.25; eye 2.6 to 3; snout 3.2t03.4; D. 1v to vi, i, 8 to 10, mostly v-i, 9;
A. i, 14 to 16, mostly i, 16; scales 38 to 40.

From Anclote Sponge Kraalg, Florida: Total length 2.25 to 2.62; head 3.5 to 4;
depth 4.75 to 5.25; eye 2.6 to 3; snout 3to 3.25; D. v to vi-i, 9, mostly v—i, 9; A. i, 14
to 16, mostly 15; scales 38 to 41.

From Titusville: Total length 1.25 to 3.25; head 4 to 4.25; depth 4.75 to 5, mostly
5; eye 2.75 to 3, mostly 8; snout 3 to 3.25, mostly 3; D. 1v to vi-i, 9 to 10, mostly
v—i, 9; A. i, 15 to 17, mostly 16; scales 37 to 39.

From Grand Plains Bayou, Mississippi: Total length 2 to 3.75 inches; head 4 to
4.5; depth 5.25 to 6; eye 2.6 to 3; snout 3 to 3.5; D. 1v to v—i, 9 to 10; A. i, 16 to 17,
mostly i, 17; scales 37 to 41.

F. C. 1901—17
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Menidia peninsulee atrimentis, new subspecies.
.

Attention was first attracted to this form by a specimen from South Lake, near
Indian River, having a peculiar Labidesthes-like appearance—long snout and slender
form—but lacking the small scales of Labidesthes. Ixamination of all available
specimens of Menidia from southern waters revealed similar examples, though not
all so slender, from a number of localities in Florida. First, those from Lake Monroe
which Goode & Bean included with M. peninsulae; from Lake Jessup, collected
by R. E. Earll; then specimens from South Lake at Titusville, Fla., collected by
Evermann & Bean; ‘‘Salt Lake,”” near Tarpon Springs, Fla., collected by Evermann
& Kendall, and from St. Johns River at Palatka, and from Lake Monroe, collected
by the writer.

Total length 2.5 inches; head in length to base of caudal fin 4; depth in same
length 6; eye 2.88 in head; snout 34 in head: D. v-i, 9; A.1i, 15; scales 40-8.
Very slender; lower jaw longer than eye; spinous dorsal wholly anterior to origin of
anal, midway between tip of snout and base of caudal; base of anal much shorter
than head, 5 in length of body, equal to distance from base of last rays of soft
dorsal to base of upper rudimentary rays of caudal; height of soft dorsal 1.88 and
anal 1.66 in head. Color in spirits, straw; scales of back thickly punctated with
black on edges, giving the back a very dusky appearance; few black dots on the
sides, not defining the edges of the scales; top of head, snout, and chin black, the
black composed of fine dots. Lateral silver stripe overlying black.

Menidia peninsulx alvimentis Kendall, new subspecies.

This fish is much more slender than M. peninsule, its nearest relative in southern
waters; darker in color and found in waters more nearly fresh. It may be distin-
guished by its slender form, really longer head and larger eyes, although the meas-
urements of specimens of this species often show the same relative proportions,
owing to the fact that many of the M. peninsul are young and these are more
slender than the adults. There is considerable variation, and it seems to intergrade
with M. peninsulz, but has not been found to attain so large an adult size as the
latter. It seems to be confined to fresh or nearly fresh water. The type (No. 50010,
U. 8. National Museum) is one of 33 specimens collected by Evermann & Bean in
South Lake, Titusville, Florida, January 15, 1896.

(ater, black; mentum, chin.)

Specimens from South Lake range in measurements as follows: Head 4 to 4.33,
mostly 4; depth 5.66 to 6.25; eye 2.89 to 3.25, mostly 3; snout 3; D. v-i, 9 and 10;
A. i, 16 to 18; scales 40 to 43.

From Lake Monroe as follows: Head 4+ to 4.5; depth 5.5 to 7; eye 3; snoutabout
3; D.1v to vi-i, 9 to 11; A. i, 16 to 18, mostly 17; scales 38 to 42. From Palatka, not
essentially different from Take Monroe specimens.

From Salt Lake, near Lake Butler, Tarpon Springs, Florida, as follows: Head 3.8
to 4, mostly 4; depth 5.25 to 6; eye 2.6 to 3, mostly 3; snout 3 to 3.25, mostly 3; D.
1v to vi-i, 8 to 10; A. 14 to 19; scales 36 to 40.
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Menidia audens Hay.

Menidia audens Hay, Bulletin U. 8. Fish Commiasion, 1882, 64; Jordan & Gilbert, Synopsis, 908, 1883;
Jordan & Evermann, Fishes of North and Middle America, 798, 1896.

Found in the fresh waters of Mississippi and Tennessee, and differs from peninsuiz
only in its more slender form. The types are small, all but one being young fish.

Length 3 inches; head 4.5; depth 6; eye 2; snout 3+; D. 1v~i, 9; A. i, 17; scales
40-9. Anal base equal to or slightly larger than head; height of first rays of anal
equal to height of first rays of soft dorsal, about 1.25 in head.

Specimens range in’ measurements as follows: total length 1.5 to 3 inches; head
4 to 4.5; depth 6 to 6+; eye 2.33 to 3; snout 3+ to 3.5; D. 1v to v-i, 9 to 10; A. i,
17 to 19, mostly 19; scales 39 to 42-9 to 10.

Comparatirve table of average measurements.

<5 | Nameand locality. | & <5 | 4 o = ¢
= 33|52 g I
°© > [N P g <3 2 g
“ 133 o2} =) =) @ [= -
M. peninsule.
10 | Grand Plains Bayou,
Misg.ooviennnnnns 2.5314.16 | 5.66 | 2.76 | 3.28 | 1v-, 9 1,16°] 38
7 | Pensacola, Fla._..... 2,03 |4.15| 5.0p | 3.02 | 3.02| vI-, 9 i,16 | 39
10 | Anclote, Fla.......... 12,6337 | 4,98 291|817 -1, 9 i,16 { 89
10 | Tarpon Springs, Fla..' 2,53 | 3.58 | 5 3.85 | 3.22 v-i, 9 i,16 | 39
4 | Wechawatchee, Fla..! 3.03 | 4 5.18 | 84+ |8+ v-i, 8 | 1,16 39
10 | Titusville, Fla........ 2,224,141 4,93} 2.9 18.25 v-i, 9 1,16 | 38
Gencral average
of60specimens.| 2.56 [ 8.65 | 5.10 | 8 8.18 v-i, 9 1,16 { a%
M. peninsula atrimentis.
10 | L.ake Monroc, Fla....| 1.80 | 4.81 1 6.90 | 34+ |8 v-i, 10 i,17 | 89
3 | St. Johns River, Pa-
Jatka, Fla .......... 2,16 | 4.19 ] 6.19 | 3+ 8 v-i, 10 1,171 40
10 | South Lake, Titus-
ville, Fla . oeeeeneet 2.63|4.07[6.71 |8+ |8 v, 9 | 1,16 38
7 | 8alt Lake, near Tar-
poit, Flac...o....... 1.90 ) 4 5.441297)364) v-i, 9 | i,16]| 38
General average .
of 30spceimens.; 2,09 | 4.27 1 65.86 | 3— | 3+ v-i, 9 i,17| 39
M. audens.
5 | Vicksburg, Miss....... 1.821(4.25 | 64- [ 2.7613.16 | 1v-i,10 1,191 40
1 | Memphis, Tenn....... 2 4.16 | 6 34 | 3+ 1v-i,10 i 191 41
1 | Edwards, Miss........ 1.60 4 6 3.60 | 3+ v-i, 8 i 19| 40
General average
of 7 specimens.) 1,80 | 4.20 | 6 2,77 1 8.11 | 1v-4,10 1,18 | 40

Menidia beryllina (Cope).

Chirostoma beryllinum Cope, Transactions American Philosoph. Soclety, 1866, 403.

Menidia beryllina, Jordan & Gilbert, Synopsis, 408, 1883; H. M. Smith, Bulletin U, 8. Fish Commis-
sion, 1890, 70, pl. xx, fig. 2.

Menidia gracilis, Jordan & Evermann, Check-list, 831, 1806, and Fishes of North and Middle Amerlca,
797, 1896.

Menidia gracilis beryllina, Jordan & Evermann, Check-list, 831, 1896; Fishes of North and Middle
Amerlca, 797, 1896.

This species was first described by Cope from the Potomac River near Washing-
ton in 1866; but strangely enough there are no subsequent records of its having been
taken in that neighborhood until H. M. Smith, in 1890, mentions having taken it
near Washington, and that it occurs in large numbers in the Lower Potomac; it
is recorded in 1891 by the same writer from Pasquotank River and Edenton Bay,
North Carolina; then in 1894 by Kendall & Smith from Woods Hole and New
Bedford, Mass., and it is mentioned in the saimne paper as being common at Washing-
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ton. In 1897 the writer collected many specimens in the Potomac near Washington.
Bean records its capture at Watermill, Long Island. 5

In Fishes of North and Middle America, Jordan & Evermann, without having
examined and compared many specimens, assign the Lower Potomac, Albemarle
region, and Woods Hole forms to Giinther’s Menidia gracilis, and leave the Upper
Potomac form for Cope’s M. beryllina, representing that fish from the fresh waters of
the Potomac are deeper bodied.

Trom an examination of a large number of specimens from the localities mentioned,
it is found that they seem to intergrade. Specimens from Truro, Falmouth, Woods
Hole, New Bedford, Long Island, Chesapeake Bay, Albemarle Sound, Mattamuskeet
Lake, North Carolina, and Sampit River, South Carolina, seem to run smaller and of
a different general appearance from the typical Potomac fish, possessing sufficient
differences to entitle them to a subspecific name. Specimens from St. Georges
Island, Lower Potomac, as a rule are rather more slender than thosefrom about Wash-
ington, otherwise they do not differ, except in average smaller size. The small size
accounts for the slenderness, for small individuals from the vicinity of Washington
are just as slender.

Assuming that the numerous specimens collected in the Potomac River in the
vicinity of Washington are Cope’s Menidia beryllina, with the description of which
they agree very well, our studies compel us to assign the form called M. gracilis to
this species. This seems especially justifiable, since the difference is only one of size,

Menidia beryllina (Cope).

and that so slight that it is hardly of subspecific value; furthermore, Gunther’s M.
gracilis is sine patria and his description does not fit this form better than it does
the others. This arrangement will restrict the name M. beryllina to the Potomac
River form.

Redescription of Menidia beryllina.

Length 3 inches; head 4.5; depth 5.50; eye 2.8; snout nearly 4; D. 1v-i, 10; A. i,
15; scales 39-9. Lower jaw equal to snout; spinous dorsal entirely in advance of
origin of anal, midway between tip of snout and base of upper rudimentary rays of
caudal; base of anal longer than head; its height in front greater than height of front
of soft dorsal, 1.4 in head; height of soft dorsal 1.75. Color in spirits, straw; sides
of head silvery; scales of back edged with dark dots; faint dark dots on rays of soft
dorsal; dusky streak at base of anal; lateral silvery stripe overlying black. Specimen
from the Potomac River, Washington, D. C., June, 1897, collected by Kendall. (U. S.
National Mugeum No. 50012.)

Specimens from Washington present the following range of measurements: Total
length 2.37 to 3 inches; head 4.4 to 4.5; depth 4.83 to 5.33; eye 2.6 to 3; snout 3.25 to
3.5; D. 1v to v-i, 9 to 10, mostly 1v—i, 10; A. i, 16 to 18; scales 36 to 41.

From Lower Potomac: Total length 2.5 to 2.62 inches; head 4 to 4.5; depth 5.5 to 6;
eye 3 to 343 D. v-i, 9 to 11, mostly v-i, 10; A. i, 15 to 18; scales 38 to 40.
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Menidia beryllina cerea, new subspecies.

Menidia beryllina, H. M. Smith, Bulletin U. 8. Fish Commission, 1891, 192 and 195; Kendall & Smith,
Bull. U. 8. Fish Commission, 1894, 21; Bean, Bulletin American Muscum of Natural History,
1X, 1897, 357; Bean, Annual Report New York State Museum, 1900, 102,

Menidia gracilis, (in part) Jordan & Evermann, Chéck-list, 351, 1896, and Fishes of North and Middle
America, 797, 1896.

As previously mentioned, a small Menidia, abundant at Woods Hole during the
summer months, has hitherto been considered M. beryllina or M. gracilis. A great
many specimens have been examined, and there seems to be congiderable variation,
some specimens being markedly different from M. beryllina, others resembling it more
closely. The relative measurements as usually taken do not show differences so
much as gimilarities, so it will be necessary to state that most of those from Woods
Hole seem to be much unlike M. beryllina, while those from Falmouth have a
general resemblance but are considerably smaller.

The New Bedford fish are mostly like those from Woods Hole, but larger speci-
mens were obtained there which are hard to distinguish from the M. beryllina from
St. Georges Island, Lower Potomac.

Dr. Bean, having examined some of our specimens from Woods Hole, concurs in
the opinion that they are the same species as those taken by him at Long Island in
fresh water, notwithstanding the fact that many of the Woods Hole specimens were
found in salt water and that the original beryllina is a fresh-water fish.

Menidia beryllina cerea Kendall, new subspecies.

A specimen from Cape Charles City, Va., seems to be much like the New Bed-
ford fish just mentioned, but bears also resemblance to the Lower Potomac fish.
The M. beryllina-like forms found farther south appear to be like this specimen. They
are intermediate in appearance between the Potomac M. beryllina and Woods Hole
M. beryllina cerea. This arrangement is not the conventional idea of intergradation,
but inasmuch as this Woods Hole form is so different from M. beryllina as to require
some distinguishing designation, it seems that the best that can be done with it is to
consider it a subspecies.

This arrangement, then, will include specimens from Truro, Sandwich, Falmouth,
Woods Hole, Wareham, and New Bedford, Mass., and Long Island, New York, Cape
Charles City, Va., Albemarle Sound and Mattamuskeet Lake, North Carolina, and
Sampit River, South Carolina.

Total length 2.37 inches; head 4.14; depth 5.8; eye 2.8; snout 3.5; D, 1v—i, 10; A.
i, 15; scales 39. Smaller adult size than in M. beryllina, less compressed laterally;
head bluntly conic; profile from front of eyes to tip of snout more rounded than in
M. beryllina, outline of muzzle less truncate, and caudal peduncle usually shorter;
lateral stripe narrow, occupying fourth row of scales, counting from front of dorsal
fin. Color, waxy translucent, thickly punctated with black on top of head and
back; dots on edges of scales excepting those of throat; snout and chin black from
concentration of dots.
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~ (Cereus, waxen.)

U. 8. National Museum No. 50011. Collected by B. A. Beanat Waquoit Bay, Mass.

Specimens from Falmouth present the following range of measurements: Total
length 1.5 to 2.5 inches; head 4 to 4.83; depth 4.5 to 6; eye 2.75 to 3.25; snout 3 to
4; D. 1v to vii, 9 to 11, mostly v-i, 9 or 10; A. i, 15 to 18; scales 37 to 40.

From Woods Hole: Total length 1.87 to 2.25 inches; head 4 to 4.25; depth 4.6 to
6; eye 3— to 34-; snout 3 to 3.4; D. 1v to vi-, 9 to 10, mostly v-i, 9; A. i, 15 to 20;
scales 38 to 41.

From Wareham River: Total length 1.37 to 1.62; head 3.6 to 4; depth 4.75 to 5.75;
eye 2.6 to 3; snout 3+ to 3.5; D. 1v to v-i, 9 to 10; A. 1, 15 to 17; scales 37 to 40.

From Watermill, Long Island: Total length 2 to 2.93 inches; head 4.1 to 4.5;
depth 5.44 to 6; eye275b0333 snout 3.14 to 3.33; D. v—i, Qandlo A. 1, 17 and 18;
scales 39 to 41.

From Albemarle Sound: Total length 1.87 inches; head 4.2 to 4.5; depth 6 to 6.33;
eye 2.6 t0 2.66; D. 1v to vi~i, 9 to 11; A. 1, 17 to 18; scales 40 to 42.

From Sampit River, South Carolina: Total length 2.12 to 2.87; head 4.16 to4.75;
depth 5.75 to 6.33; eye 2.5 to 3+; snout 3 to 3+; D. 1v to vii, 9 to 11; A.1, 17 to 19;
scales 37 to 40.

Comparative table of average measurements of Menidia beryllina and Menidia beryllina cerea.

4 g
By g .
=g Name and locality. = 5 5 . £ .S _ %
s g18 8|21 s g 3 | g
“ &= |A | A& a &
M. berylitna.
Inch

10 | Potomac River, Washington . 2.84 | 4.50 1 6.07 | 2.86 | 3.44 v-1,10 i,17 | 38
10 | Potomac River, St. Georges

Island......oc..ocoeeloal. 2.68 | 4.20 | 5.90 | 3 (€3] v-i,10 171 ()
- General average of 20
specimens ............. 2.83 (4,30 | 5.63 | 2.93 | 3.44 | v-i,10 1,17, 39

M, derylina cerea.

10 | Falmouth, Mass... 02,094,161 5.84 8 38.27 | v-i,10 1,16 | 87
10 | Woods Hole, Masy. .1 2.0714.14]56.17} 8 3,09 v, 9 {,16 | 89
10 | Wareham River, Mass ..|1.60 | 3.48 | .12 [ 2.87 | 3.28 ! v-i, 9 i,16 | 387
Watermill, Long Island ...... 2.08 | 4.26 [ 6.72 | 8 3.26 , v-,10 i,17 | 40

5 | Albemarle Sound, Edenton,
NiCovrriiiriiininnnneannns 1.85 | 4.28 | 6.20 1 2.60 }...... v-§,10 i,17| 40
1 Lake Mattamuskeet, N. C....] 2.87 | 4.33 3.25 1...... v-i,11 i,18 | 89

8 | Ssampit River, Gc.orguown
e iretsiereccstetnnnoenn 2.39 {4.44 | 6 2.81 (8 v-i,10 1,17 | 87

General average of 44
specimens....ceeeee... 2.06(4.20 [ 5.64 | 2.96 | 3,24} v-1, 9.5 | ,16| 89

Menidia menidia and Menidia notata.

Examination of the types of Menidia dentex Goode & Bean from St. Johns River,
Florida, and of specimens from Charleston, S. C., the type locality of Atherina menidia
Linngeus, led to examination and comparison of specimens of Menidia menidia and
Menidia notata from other localities ranging northward as far as Halifax, Nova Scotia,
resulting in the discovery of the intergradation of the species of M. notate and M.
menidia. 8ince M. menidia Linnmus (1766) has priority, the form called M. notata
(Mitchill) must stand as Menidia menidia notate (Mitchill),

Beginning with the St. Johns River, C. dentex agrees most nearly with the descrip-
tion of M. menidia; northward the intergradation becomes more and more evident,
reaching its height in the Chesapeske region, whence northward the characters
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approach typical . notata, agreeing perfectly in nearly all specimens north of Cape
Cod.
The differential characters heretofore considered specific were the more backward
gituation of the first dorsal, fewer scales in longitudinal and cross series, and the
deeper body of M. menidia. From the accompanying comparative tables it will be
-seen that the scales increase in number, the first dorsal moves forward, and the body
becomes more slender in many specimens from the successive northward localities.
In Chesapeake Bay the differential characters do not conform to the specific
requirements; thus individuals with the backward position of the first dorsal have
the slender bodies and more numerous scales of M. notala and vice versa. With
specimens from Woods Hole agreeing perfectly with M. notata, mixed forms as well
as perfect M. menidia are found, the majority being the M. notata form.
The range of Menidia menidia, as given by Jordan & Evermann in Fishes of North
and Middle America, is from Cape Hatteras to Florida. Curiously, the range of M.
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Menidia menidie notata (Mitehill).

notata, in the same work, is given south to Cape May, leaving an intervening space
of many miles—Cape May to Hatteras—seemingly unoccupied by either form, but
which is inhabited by the intergrading or mixed forms of M. menidia and M. notata.

The comparative tables appended represent localities covering the coast pretty
fairly from St. Johns River, Florida, to Gloucester, Mass.; at least representative locali-
ties are shown sufficiently indicating the intergradation of the two forms. The
intergradation, however, is not uniform. As has been said, and as may be seen from
the tables, specimens have been taken in the Chesapeake which conform respec-
tively to the descriptions of M. menidia and M. notala; at the same time others do
not agree with the description of either, or rather partake of the characters of both
forms to such an extent that it is impossible to say to which form it belongs. Speci-
mens have been found at Wood Hole, even, which are essentially the M. menidia
form. This is hardly an ideal intergradation, rather such as might be expected from
the interbreeding of two closely related species and the occurrence of stragglers of
either of the two forms or their hybrid offspring north or south of the point of the

intermingling.
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Menidia menidia (Linnzus).

Atherina menidia Linneus, Systema Naturs, vol. 1, ed. Xi1f, 519, 1766, Charleston, 8. C.; Lacépdde,
Histoire Naturelle Pofssons, vol. v, 871.

Atherina boscit Cuvier & Valenciennes, Histoire Naturelle Poissons, X, 466, 1835.

Menidia dentex Goode & Bean, Proceedings U. S, National Museum, 1882, 429,

Menidia brasiliensis, Jordan & Gilbert, Synopsis, 408, 1883; not of authors.

Menidia menidia, Jordan & Evermann, Fishes of North and Middle America, 1, 800, 1896,

Head 4.66; depth 5; eye 3.25; snout 3.25; D. 1v-i, 8; A.i, 22; scales 41-7. Mouth
rather large; eye about equals snout; anal base .16 longer than head; origin of first
dorsal nearer base of caudal fin than tip of snout. Color, light olivaceous; minute
brown punctulations on the jaws, top of head, and around the posterior margin of
the scales on the back. Silvery band along side about two-thirds the width of a
scale of the series through which it runs. (Description taken from one of the types
of M. dentex, 4.37 inches long, U. S. National Museum No. 18051.)

From St. Johns River types and cotypes of M. dentex range in measurements as
follows: Total length 2.75 to 4.37 inches; head 4.25 to 4 66; depth 4.33 to 5.25; eye
3.33; snout 3+ to 3.33; D.1v to vi-i, 7 to 8; A. i, 20 to 24; scales 39 to 41-7 to 8.

Menidia menidia notate (Mitchill).

Atherina notata Mitchill, Trans. Literary and Philo. 8ociety New York, 1, 1816, 446, New York.

Atherina viridescens Mitehill, Literary and Philosophical Society of New York, 1, 1815, 447, New York,

Atherinichthys menidia and notata, Giinther, Cat., 111, 406, 1861.

Menidia notata, Jordan & Gilbert, Synopsis, 407, 1883; H. M. Smith, Bulletin U. S, Fish Commission
1890, 690; Jordan & Evermann, Fishes of North and Middle America, 1, 800, 1896.

Total length 5.75 inches; head 4.66; depth about 6.66; eye 3.85; snout 3; dorsal
v-i, 10; anal i, 23; scales 45~10. Pectoral about .16, and anal base about .2 longer
than head; first dorsal fin midway between tip of snout and base of caudal. Color,
back translucent greenish; scales above lateral silver band thickly punctated with
dark brown on the edges; top of head, nose, and chin dusky; iris and cheeks silvery;
lateral silver band from behind upper part of pectoral to base of caudal, passing
through the fifth scale of oblique series below front of first dorsal, occupying the
lower two-thirds of the scale; silvery band, bordered above by narrow black streak;
spines and rays of all but the ventral fins with fine dark-brown dots; few dots of
brown on edges of scales on side below silver band; belly white. (Description from
a specimen from Woods Hole, Mass., V. N. Edwards, collector, November 13, 1900.)

Comparative tables of measurements of Menidia menidia and Menidia menidia notuta.*

[Mouth of 8t. Johns River, Florida.t]

g

= g - P Length of anal base

& 9 = @ ‘g E 'Tg: .§ (f-]om ared with | Position of first dorsal.

3

S|E|&|&18| &8 2|8 = :

Inch,

4.87 | 4.66 | 5 8.25 | 3.26 jiv-1,8 | 1,22 ' 41-7 ' .16longerthan head.| Nearer caudni than
! snout.

4.87 | 4.60 | 4.60 [ 3.33 | 8.8 Jrv-i,7 | 1,21 | 39-8 [ .20 longer than head. Do.

8 4.25 |1 6.25 | 8.20 | 8.20 1v-i,8 | 1,24 | 40-8 ; About .20 longer Nearer caudal,

8 4.8314.33 (84 |84 |v-i,7| 1, ..do Do.

2.75 | 4.33 | 4.60 | 8+ |3+ |v-1,8| 1 do Do.

2.70 | 4.60 | 6 3+ 34 [v-,7] 1, do Do.

* No attempt has been made to separate the two forms except by locality.
t The specimens recorded from mouth of 8t. Johns River, Floride, are in the United States National
Museum a8 types and cotypes of Menidia dentex Goode & Bean.
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Measurements of Menidia menidia and Menidia menidia notata—Continued.

[Tybeo Roads, Georgla, W, C. Kendall, collector.]

; | & 8 3 - g
§ 13| g g : |3 Position of first dorsal.
Sl lad| @8 8! < |a&
j?zch
3 4.50 { 6 2.60 | 3— v-i,7 | 1,21 | 89-6 | Considerably nearer caudal than snout.
3.87 | 4.26 ; 5.60 | 84 |3 1v-i,7 | 1,21 | 42-8 | Somewhat nearer caudal.
3.87 | 4.66 | 65.80 | 3.20 | 8.20 [1v~f,7 | 1,21 | 41-8 | Much nearer caudal.
3.60(4.20 6 3+ + lvi-1,81 1,22 | 89-7 | Considerably nearer caudal.
3.50 | 4.26 | 5.60 | 3.20 | 2.83 l1v-1,7 | 1,22 ' 41-8 | Some nearer caudal.
3.25614.25 [ 6— |8+ |8+ [1iv-i,8| 1,23 41-7 Sllghtly nearer caudal,
2,76 . 4.83 | 5,25 | 8 8 v-1,8 ] 1,21 | 39-8
3 1 4.26 | 5.60 | 8+ |8+ [1v-i,8 | 1,28 | 42-8 Consldembly nearer caudal,
812 4 5.83 | 8+ 34 l1v-,8 i,238 | 41-8
i
[Scull Creek, South Carolina, W. C. Kendall, coliector.]
|
3 1,22 ; 89-7 | Considerably nearer caudal.
8.76 i,22 | 418 Do.
3.12 1,22 | 89-8 Do.
3.25 1,22 | 41-8 | Nearer caudal.
3.60 1,22 | 40-8 | Considerably nearer caudal.
8.37 1,256 | 40-8 Do.
3.25 1,22 | 40-8 Do.
3.87 . 60 i,21 | 88-8 | Slightly nearer.
8.26 . i,22 | 39-8 | Considerably nearer.
3.87 1......] 5.66 |...... R i,21 | 40-8 ( Slightly nearer.
{Charleston, South Carolina, R. E. Earll, collector.]
3.76 | 4.33 | 65.83 | 8.40 | 8.40 : l v-i,8 | 1,24 | 43-8 | Nearer caudal.
4 4.50 | b 8.83 | 8.33 Iv—i,8 1,21 | 42-8 Do.
8.87 | 4.83 | 4.83 | 3.60 | 8.60 1v-i,7 i,28 | 42-8 Do.
3.50|4.60 | b 8.26 | 8.26 | v-1,7 1,24 | 41-8 Do.
3.2514.26 |6 84+ (8+ (v-,7 1,21 | 42-8 Do.
8.56 | 4.40 | 5.60 | 3.20 | 3.20 i1v-4,8 1,23 | 42-7 Do.
[Winyah Bay,South Carolina, W, C. Kendall, collector.]
8  |e.-... [ 15 30 IR R SO i, 42-8 | Nearer caudal.
3  l..... 6.16 |..ooolieienilenas ...| 1,22 | 40-7 | Slightly nearer caudal.
[Fort Macon, N. C., W. C. Xendasl], collector.]
4.75 6+ |8.20|3.20|v-1,9| 1,23 | 44-8 Midwg.ylbetween tip of snout and base of
cau
4.26 5.83 0 3.20 | 8.20 |rv-1,8 | 1,22 458
4,76 4.50 : 3.20 | 8.20 |1v-1,9 | 1,24 | 45-9 Sllghtly nearer tip of snout.
4,25 54+ |3.25|8.26 | v-1,9 | 1,24 46-8 | Mi wny between tip of snout and base of
caud
4.26 6.26 3.20 |3+ {v-1,7] 1,21 45-8 D
4,12 4.80 (3.20 | 3.20 1iv-1,8 1,25 | 41-8
3.87 b 3.16 | 8— [1v-§,9| 1,283 }488 Sli htly nearer base of caudal.
4.25 4.66 (3.26 .26 | v-1,8 | 1,22 | 449 wuyl between tip of snout and base of
3,87 6— 1,26 | 42-8 Sllghuy nearer caudal.
3,60 |. .1 6.16 i,28 | 42-8 Do.
3.50 |. .1 4.66 1,26 | 43-8 Do.
3.62 |. .| b.76 1,22 | 48-8 Considembly nearer caudal.
3 . 5.60 i,22 | 42-7 D
3.87 .| 5.80 i,21 1 42-8
3 5.60 ;. i,22 | 40-7 \ﬂdwg.yl between tip of snout and base of
caudal
3.25 6.57 1,28 | 40-8 | Considerably nearer caudal,
3.62 1. 6.25 1,22 | 41-8 0.
8.76 5.2b 1,24 | 42-8 | Slightly nearer caudal.
- [Wilmington, N. C. (U. 8. National Museum).)
8,62 | 3.60 | 5,40 | 8.83 | 8.83 | v-i,9 | 1,22 ! 40-8 | Nearer caudal.




266

REPORT OF

COMMISSIONER OF FISH AND FISHERIES.

Measurements of Menidia menidia and Menidia menidia notata—Continued.

[Fortress Monroe, Va., W. C. Kendall, collector.]

o . : .
. 2 — . @
g, g g ¢ ‘é i = 3 Position of first dorsal.
S|lme|&|&al&l & 5% |3
0 (=} -« @
Inch. R
; ;g z% g% 3%3 g ?2? v, Zl :, % 32—_3 Coni;;dembly nearer base of caudal.
3. . 3 3.2 3.25 | v-i > 0.
4 4,60 | 5.60 | 3.25 | 3.2, |iv-i,10| 1,26 | 46-8 Do.
4.50 | 6,20 | 6 3.25 | 3.25 tv-i, 9 1,27 | 46-9 Midw&ly1 between tip of snout and base of
caudal.
3.25 [ 4.60 | 5,33 | 3.25 | 8.25 |tv-i, 9 1,21 | 46-8 Do.
2,25 4+ | b.2013 3.25 |1v-i, 9 1,24 | 42-8 | Nearer caudal.
2 4.25 ] 6.25 |3 3 v-i, 9 1,22 | 44-8 | Midway between tip of snout and base of
I caudal, T,
[Mouth of Rappahannock River, Virginis, W. C. Kendall, collector.]
|
2.50 1 4.33 | b 3.26 1 3.25 [1v-1,9 | 1,21 [43-10 | Midway between tip of snout and base of
caudal,
[Cape Charles City, Va., W. C. Kendall, collector.]}
8.76 | 4.256 |1 5.25 | 8. |3.25 1v-i,8 | 1,22 44-8 Mldwu_\'1 between tip of snout and base of
caudal,
2.50 | 4.25 1 4. 2. 84 ’3.25 v-i,8 1,23 | 42-8 0.
2,26 1416 |6 3 | 3.26 |1v-1,9 | 1,24 | 42-8 | Slightly nearer caudal.
[Woods Hole, Mass., V. N, Edwards, collector.]
4.7514.60 | 6+ )8.203.20 ! v-i, 9; {22 |48-10 Mldw&tyl between tip of snout and base of
caudal.
4 b 6 3.20 | 3.20 1v-i, 8| 1,23 [46-10 Do.
3.50 | 4.60 | 5.60 | 3.33 ] 3.33 | v-1, 8] 1,23 |46- 8 Do.
3.81 14.75616.25|3.60 | 3.60 | v-i, 9] 1,23 |[47-10 | Somewhat nearer caudal.
4 4.50 | 7.08 | 3.80 | 2.71 | v-i, 9| 1,26 [48-10 | Somewhat nearer snout.
3.74 14.44 1 6.66 | 3.60 | 3 v-i, 9| 1,23 |46-10 | Somewhat nearer caudal.
8.62 14.60 | 6.60 | 38.40 | 3 v-i,10 1,24 [47-10 Midwgy1 between tip of snout and base of
caudal.
4.06 | 4.60 | 6.75 | 8.80 { 3.16 [1v-1, 9} 1,23 [43- 9 Do.
4 4.66 | 6.07 | 3.60 | 3 v, 9f 1,23 |43- 9 Do.
4.2514.75 |7 3.80 | 8.16 {1v-i, 9 1,27 (48~ 9 | Considerably nearer caudal.
4.81 16 6.20 |1 3.50 { 3 w-i, 8| 1,23 |46- 8 | Considerably nearer tip of snout.
5.2514.50 | 4.75 | 4.16 { 2.66 | v-i, 9 1,24 |16~ 9 | Somewhat nearcr caudal.
4.87 1 4.60 1 6.75 | 4 8 1v-i,10| 1,23 [46-10 Sllghtly nearer tip of snout than caudal.
6.06 | 4.62 | 6.60 { 3.50 | 8 v-f, 9| 1,26 [48-10 | Mi wgy] between tip of snout and base of
candal,
512 | 4.76 | 6.11 | 3.28 | 2.87 | v-1,10| 1,22 44- 9 Do.
5.26 | 4.60 | 6.76 | 4.16 | 8.12 | v-i,10| 1,24 (46~ 9 Do.
5.2 | 4.50 | 6.71 | 3.67 | 8.12 | v-i, 9| 1,25 [49- 9 Do.
5.87 | 4.87 | 5.95 | 4.16 | 3.12 | v-1, 9| i,24 146~ 9 Do.
5.2614.6016.33 ) 416 3.12 lvi-i, 9 1,24 47-10 Do.
6751471 106.76 | 3.8 | 8 v-i,10] 1,28 [49—10 Somewhat nearer caudal,
[Gloucester, Mags,, W. C. Kendall, collector.]
3.12 [ 4.75 | 6.20 ( 3+ | 3+ | v-, 9| 1,27 |46-10 Mldwg.yl between tip of snout and base of
caudal.
3 4,75 ) 6.25 | 3.20 ! 3.20 ) v-1, 8 1,23 ]46- 9 Do. .
298 | 438|875 | .20 [ 2.20 | vhi20] 1197 [if 8 | o Epo) Merer P of snout.
g . . » X v, \ - 0.
2.60 (4.88(6.20{8 '8 v-1,10, 1,25 (43- 9 Do.
8.2514.50 16+ |3.26(3.26} v-1, 9 1,27 |49-12
2.87 | 4.60 1 6,75 | 3.16 | 3.16 | v-1, 8 1,23 [49- 9
2.12 1 4.60 | 6.50 | 3+ | 84 | v~i,10| 1,29 [47-10
2 4.40 | 6.20 | 3.20 | .20 | v-i, i,26 [43- 9
2.50 . 4.60 | 6+ |3.20 8,20 | v-i, 8 1,25 [40- 9
2.2514.60 | 64 3+ 34 v-i, 9| 1,23 43- 9
2.50 [ 4.40 1 5.75 1 3+ |34 | v-i, 9 1,26 [48-9
2.87 (4.0 7+ |3+ |84 |v-i,100 1,27 [18- 9
2,87 1 4.60 | 7.50 | 8+ | 34 v, 11 1,25 |48 9
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/ .
Comparative table of average measurements of Menidia menidia and M. menidia notata.

Locality.

No. of speci-
mens.
Totallength.

Snout.
Dorsal,
Anal
Scales

Inch.

7 | Mouth of St.Johns River, Fla 3.87|4.47 14,76 | 3.13 | 3.18 wv-i,8 | 1,221 40-8

9 | Tybee Roads,Ga.............. 3.20 | 4.27 ! 5.72 | 8+ 3+ v-i.8 | 1,221 40-8
10 | 8cull Creek, .. 8.32 [.eeusg 5,80 |voceoi]eenaeifeeeaeanann 1,22 | 408
6 | Charleston, 8.C... 8.66 | 4.38 ; 5.03 | 8.31 | 3.81 v-i,7 i, 221 42-8

2 | Winyah Bay,8.C 8 fo.-... 1 6 b+ 3 PN PN S, 1,22 | 41-8

- 8 i Fort Macon, N.C.* 4.81 | 4.90  5.18 | 3.21 | .16 v-1,8 i,23 | 44-8
11 Chcsapcu.kc Bu e 3.03 {4.40 1 6.27 | 3.20 | 3.22 1v-f,8 | 1,23 | 44-8
20 | Woods Hole, Muss and vicinity*..| 4.21 [ 4.69 | 6.36 | 3.67 | 3.06 v-{,9 ] 1,23 | 46-9
14 | Gloucester, Mﬂss. . .'. ............... 2,72 14.60 : 6,32 3.09|38.09 v-1,9 1,25 | 46-9

*Mixed characters.

From 8t. Johne River, specimens present the following measurements: Total
length 2.76 to 4.37 inches; head 4.25 to 4.66; depth 4.33 to 5.25; eye 3.33; snout 3+
t0 3.33; D. 1v to vi-i, 7 to 8; A. i, 20 to 24; scales 39 to 41-7 to 8.

From Tybee Roads, Ga.: Total length 2.756 to 3.76 inches; head 4 to 4.66; depth
5.25 to 6; eye 2.6to 3.2; snout 2.83 to 3.2; D. 1v to vI-i, 7 to 8; A. i, 21to23 scales
39 to 42-6 to 8.

From Scull Creek, 8. C.: Total length 3 to 3.75 inches; depth 6.5 to 6; A. i, 21 to
22; scales 38 to 41.

From Charleston, S. C.: Total length 3.25 to 4 inches; head 4.25 to 4.5; depth 4.83
to 5.33; eye 34 to 3.6; snout 3+ to 3.6; D. 1v to v-i, 7 to 8; A. i, 21 to 24; scales 41
to 43-8.

From Fort Macon, N. C.: Total length 4.66 to 5 inches; head 4.66 to 5; depth 4.36
to 6—; eye 3.16 to 3.25; snout 3—to 3.25; D. 1v to v-i, 7 to 9; A. i, 21 to 26; scales
40 to 45-7 to 9.

From Chesapeake Bay: Total length 2 to 4.5 inches; head 4+ to 5.2; depth 5 to 6;
eye 2.83 to 3.25; snout 3 to 3.25; D. 1v to v-i, 8 to 10; A. i, 20 to 27; scales 42 to 46-8
to 10.

Woods Hole and vicinity: Total length 2.5 to 5.75 inches; head 4.44 to 5; depth
6.5 to 7; eye 3.2 to 4.16; snout 2.8 to 3.33; D. 1v to vi-i, 8 to 10; A. i, 22to 25; scales
43 to 49-8 te 10.

From Gloucester, Mass.: Total length 2 to 3.25 inches; head 4.33 to 4.75; depth
5.75 to 7.5; eye 3 to 3.25; snout 3 to 3.25; D. 1v to v-i, 8 to 11; A. i, 23 to 27; scales
43 to 49-9 to 12.



