XXVIL.—SKETCH OF THE INVERTEBRATE FAUNA OF LAKE
SUPERIOR.

By SipNEY 1. SyITH.

In the following paper, I have attempted to bring together all the
species of invertebrate animals, excepting many aquatic insects and
some groups of minute forms, known to inhabit the waters of Lake Su-
perior. I had at first intended to make it a sketch of the invertebrat®
fauna of the entire chain of the great lakes, but found it impossible t0
bring together material enough for that purpose, and so have lumté"1
myself to the immediate region of Lake Superior. One of the prmclpﬂ
objects of the article is to furnish 1 means of comparing the food of the
fishes with the fauna of the waters which they inhabit. Tor this pal”
pose, the fanna of Lake Superior is of more importance than that of the
other lakes, since most of the material which I have examined from tho
stomachs of the lake-fishes was obtained in that lake by Mr. J. NE
Milner. This account is undoubtedly very imperfect in all the groapsi
and some species which have been recorded as inhabiting the lake aré
very likely omitted, although I have intended to include all such. of
the insects [ have attempted to mention only & very few species which
are important as food for the white-fish, or interesting on account of the
bathymetrical distribution. Most of the copepod and ostracoid Crustace®
of the region are owmitted, since they have not as yet been sutficient!y
studied by ang one.

The account of the fauna of the depths of the lake is based almost
entirely on a series of dredgings made during August and the early pﬂrt
of September, 1871, under the direction of General C. B. Comstocks
superintendent of the survey of the northern and northwestern 1ake$
and rivers. A preliminary report of these dredgings was made to Gel’
eral Comstock in October, 1871, and published as Appendix K in th®
Report of tho Chief of Engineers, forming the second volume of the K€
port of the Secretary of War for 1871. Cowmparatively few of the shor€’
species were collected on this excursion, and consequently some Ptlr”
of this paper have been largely compiled from other sources, cspeuﬂl y
from Professor Agassiz’s work on Lake Su perior. In all cases where the
facts were not obtained by myself, however, I have given the authority
on which they are inserted.

It order that the references to localities and depths may be better U™
derstood, I give a short account of the dredgings conducted by the 1ak®’
survey. The dredgings were all made by hand from the steamer Searchs
while employed in off-shore sounding, or in transporting shore- parties
The dredges used were like those commonly employed in marine dred8’
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ing, with the addition of an inner bag of embroidery canvas, which was
found necessary to retain the exceedingly fine clayey mud encountered
at nearly every haul.

The following list will show the localities at which dredgings were
made, the depth, and the composition of the bottom :

Simmons’ Harbor, on the north shore of the lake, about twelve and a
half miles north-northwest of Otter Island, August 9, 13 to 15 fathoms,
bottom of fine sand, with scattered tufts of a small alga of the genas
Cladophora.

Five miles off Simmons’ Harbor, August 11, 60 fathoms, soft bluish

clay, .
- Among the Slate Islands, August 14, while at anchor, two hauls:
first, 12 to 14 fathoms, sand, with a little fine mud; second, from the
other end of the steamer, 6 to 8 fathoms, sand, gravel, and small stones,
with some mud.

On a line.from the Slate Islands toward Stannard Rock, August 15,
four hauls were made as follows: First, about eighteen miles south of
the western end of the islands, 105 fathoms, soft clay ; second, about
thirty-five miles from the islands, 169 fathoms, the deepest point yet
found in the lake, very soft light-drab clay, with small pieces of rotten
Wood ; third, about forty miles from the islands, 116 fathoms, bottom
8ame as in the last haul; fourth, about fifty-seven miles from the
islands, 159 fathoms, very soft clay.

On a line southeast from Passage Island, off the east end of Ile
Royale, August 18, hauls were made at five points: First, about six
Miles out, 47 fathoms, soft, reddish-clay and sand ; seccond, about fifteen
hiles fromn Passage Island, 129 fathows, soft clay; third, about twenty-
Dine miles from the island, 127 fathoms, bottom same as last haul;
fourth, about, forty-three miles from the island, 134 fathoms, bottom as
In the last two hauls; fifth, about fourteen miles north of Keweenaw

oint, 82 fathoms, two hauls, reddish clayey mud and sand.

North of Copper Harbor, August 22, dredgings were made at three
different points: First, seventeen miles off, 148 fathoms, soft clay ;
8econd, nearer the shore, 62 fathoms, soft, reddish mud and sand ; third,
Within a quarter of a mile of the shore, 17 fathoms, sand.

Off fifty miles, on a course northeast by east one-half north of Copper
Harbor, August 24, 116 fathoms, soft clay.

In Neepigon Bay, due north of Saint Ignace station and half a mile
from the shore of Saint Ignace Island, August 238, 32 fathoms, very soft -
ela».Yey mud.

In the cove at the eastorn end of Saint Ignace Island, near Saint

ghace station, August 29, 4 to 6 fathoms, sand, with some mud, bits of
Wood, &e.

About three miles south of the same cove, August 29, 73 fathoms,
Soft clayey mud.

In o small harbor on the south side of Saint Ignace Island, between
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the main island and a smaller one, and due south of Saint Ignacé
station, September 4, two hauls, 8 and 10 to 13 fathoms, a little sand
and mud brought up with great quantities of the same spocies of
alga found at Simmon’s Harbor, and which, according to Prof. D-‘O'

" Tiatou, who kindly examined it for me, is a small, densely-tufted species
of Cladophora, possibly C. glomerata Linn., a most variable species, but
the specimens do not well correspond with authentic ones from Ger-
many. This alga was brought up in immense quantities, the dredg®
being full at each haul.

On a line between Michipicoton Island and Copper Harbor, and aboub
thirty-seven miles from the island, September 7, 147 fathoms, soft clay-

From this list it is readily seen that, in all the deeper parts of the lake,
the bottom is covered with a uniform deposit of clay or clayey mud.
All the soundings made by the lake-survey show the same thing, the
specimens of the bottom brought up frowm deep water by the lead being
everywhere of the same character, varying only in color and someswhat
in the amount of sand mixed with the clay. The color was not unifor®
even in the same dredgeful; drab and bluish masses of the clay being
frequently mixed with brown or reddish lumps. In deep water, drab and
Lluish were the prevailing tints, however. Water was taken from the
Lottom at many points, and was everywhere perfectly fresh, That from
169 fathowms gave no precipitate with nitrate of silver. .

The temperature, everywhere below 30 or 40 fathoms, was very unt
form, varying only slightly from 39°, while at surface, during the seaso
at which the dredging was carried on, it varied from 50° to 55°.

The fauna of the lake-bottom corresponds with these physical condi-
tions, In the shallow waters along the shores, the fauna varies with the
varying character of the bottow, while below 30 to 40 fathoms, wher®
the deep-water fauna properly beging, the same species seem to DO
everywhere nearly uniformly distributed down to the deepest point3
The soft clayey bottom is, however, very unfavorable to most forms 0
animal life, and, as we might expect, the fauna of this region is very
meager. Except among the worins, it seems to have scarcely any spacies
peculiar to it, and is characterized rather by the abseunce of many of the
shallow-water species than by forms peculiar to itself.

Besides the dredgings made by the lake-survey, Mr. J. W. Milnef
dredged, in 1872, in 60 fathoms off Outer Island, and obtained sever?
of the species which had been found the year before.

It is proper that I should make a special acknowledgment to Profess?r
Verrill for the assistance he has given me in the preparation of this
paper. The account of the worms in the preliminary report referred to
was prepared wholly by him, ahd in the following pagoes the ennmerd”
tion and description of the species of that class, with which I am unat:
quainted, has been made up wholly from his published papers ant
manuscript notes. Special acknowledgments to Messrs. Temple Prif"e
and Charles M. Wheatley for assistance in determining some of the species
of Mollusca will be found under that group.
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ARTICULATA.
INSECTS.

DIPTERA.

Many different species of two-winged flies in the larva staze inhabit
the waters of Lake Saperior. The great majority of the specics, how .
8ver, inhabit only the shallower waters, and are never found below the
depth of a fow feet; and such species are very much tore abundant in
Dools, marshes, &¢., in the vicinity, than in the pure and cold waters of
the lake itself, where, it seemed to me, there were much fewer of all
kinds of inseet larvie than in the lower lakes, The slender worm-like
larva of the numerous species of Chironomus were not uncommon in
dredgings even from great depths, and some of the species apparently
live in abundance over the entire bottom of the lake. The species of
the genus seem to be very generally diffased ; the larve of some of the
Species even inhabiting salt-water, The winged insects themselves are
delicate, mosquito-like flies, with plumose antenng, and often swarm in
Vast numbers about ponds and marshy ground. I mention a few of the
different forms of these larvee found in the lake. These forms of larvie
May each, very likely, represent several species in the adult state, but
for the preseut purpose it is conveniont to speak of forms which can be
distinguished while larvee,

Carronoxus, species, a.  (Plate I1I, figs. 20, 21.)

A Targe opaque-white larva aud its pupa were common in all the shal-
Ower dredgings and down to 32 fathoms, Larve and pupwe of appar-
€utly the same form were found in the stomachs of white-fish taken at’
Sand Island and at Sault Sainte Marie.

GHIRONOMUS, species, ).

. A semi-translucent larva, much more slender than the last, wasfound
n many of the shallow dredgings, aud was often common, eveu down to
47 fathoms. Tho same form was foand in abundance iu the stomachs

Of white-fish taken at Outer Island.

Ciiroxomus, species, ¢.  (Plate IIT, fig. 22,

A sinall entirely blood-red larva occarred in 6 to 8 fathoms among
® Slate Islauds, and in 8 to 13 fathoms among Cladophora, &e., on the
South side of Saint Ignace Island.

NEUROPTERA.

n ?‘I“"‘Y species of Ncuroptera, especially of Ephemeride and Phryga-
@dee, are found about the lake, but, as in the case of the Diptera, most
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of the species are confined to the shallow pools and other small bodies
of water about the lake, and do not occur, or only very sparingly, in the
lake itself. :

" EPOIEMERID.A, species.
The larva of one species was dredged in 32 fathoms in Neepigon Bay.
The species of this family did not scem to be abundant in the lake
itself, and the cast skins of the pup= were nowhere, as far as iny obser-
vations went, in such great abundance as they are on the lower lakes.

HYDROPSYCHE, species.

The larva of a species, belonging apparently to this genus, was
dredged in 13 to 15 fathoms at Simmons’ Harbor, The larvie, pupio,
and sub-imago of the same or a closely-allied species were found in great
abundance in stomachs of white-fish taken at Sault Sainte Marie.

PORYGANEID.E, species. (Plate IIT, figs. 18, 19.)

The larvi of another Phryganeid, inhabiting a cylindrical, tapering
tube, composed of Dbits of the stem of the Cladophora, among which
it lives, were abundant in 8 to 13 fathoms on the south side of Saint
Iguace Island, and in 15 to 18 fathows at Simmons’ Harbor. The larve
and pupe of the same or an allied genus were found in the stomachs
of white-ish taken at Sault Sainte Marie.

' ACARINA.
HYDRACHNA, species.

A small, dark-colored species was dredged in 4 to 6 fathoms in the
cove at the castern end of Saint Tgnace Island. A species, apparently
the same, oceurred in the stomachs of the white-fish taken at BEcorses

Mich.
CRUSTACEA.
PODOPHTHALMIA.

CAMBARUS VIRILIS Hagen. (p. 638.)
CAMBARUS PROPINQUUS Girard. (p. 638.)

CAMBARUS RUSTICUS Girard. (p. 639.)
CAMBARUS BARTONII Erickson. (p. 639.)
Mysis RELICTA Lovén, (p. 642.)

TETRADECAPODA.
AMPIIPODA.

HYALELLA DENTATA Smith. (p. 645.)
PONTOPOREIA HovI Smith, (p. 647.)

GAMMARUS LIMNAEUS Smith.  (p. 651.)
CRANGONYX GRACILIS Smith. (p. 654.)
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ISOPODA.,

ASELLOPSIS TENAX Harger, (p. 659.)
LENTOMOSTRACA.
CLADOCERA.
Daraxta garzaTA G. O. Sars. (Plate II, fig. 11.)

Om en i Sommeren 1862, foretagon zoologisk Reise i Christianias og Trondhjewms
Stiftor, p. 21, 1863, (feste Miiller ;) E. . Miller, Denmarks Cladocora, Naturhis-
~ torisk Tidsskrift, IIL, vol. v, p. 117, pL 1, fig. 6, 1768.

A species of Daphnia, which I cannot discover to differ in the least
from Miiller’s description and beautitul figares above referred to, was
taken quite abundantly near the surface of the water a few wmiles south
of Saint lgnace Island August 29, 1871, and was found in the dredge
from 72 fathoms at the sawme locality. It was also found in the deeper
dredgings in many parts of the lake, but was very likely taken each
time near the surface in the dredge on its way up. A fow speciinens
occurred in the stomachs of the white-fish taken at Outer Island and at
Sault Sainte Marie.

This and the next spocies are transparent, and seem to be free-swim-
ming animals, inhabiting the waters of the lakes away from the weedy
shores or bottom, where most of the other species of the genus are
found. In Enrope, this species is found in the lakes of Scandinavia and
Denmark, where it appears to have precisely the same habits as in Lake
Superior.

It is possible that a minute comparison of specimens from Kurope and
America may reveal some differences similar to those which I have
hoticed in the species of Pontoporcia from the two countries, but with
the figures and description referred to I can find absolutely no differ-
ences, The American specimons exhibit the same varieties of form in
the head and teste as are described by Miiller in European specimens

DapnniA PELLUCIDA Miiller.
Op. cit., p. 116, pl 1, fig. 5.

The remarks in regard to the identity of the last species apply equally
to this. This species differs from the last in having the rostram some-
What acate and curved backward instead of truncate, and in having
the caudal stylets armed near the base with a series of slender tecth or
8pineg and the rest of the way with very slender setee, while in D. galeata
they are without teeth or spines, and are furnished with set@ through
their whole length. The front of the head is also more evenly rounded
and less crested than it ever is in D. galeata, although that species
Varies much in this respect.

This species was taken at the same times and places as the last, and

‘I‘"'ds also found among the contents of white-fish stomachs from Outer
sland,
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DAPHNIA PULEX (3).
Baird, Nat. Hist. British Entomostraca, p. 89, pl. 6, figs. 1-3, 1850 ; Lilljeborg,
Cladocera, Ostracoda ot Copepoda in Scania, p. 30, pl. 2, figs. 2,3, pl. 16, figs.
10-12, 1853; Leydig, Naturgeschichte der Daphniden, p.117, pl. 1, figs. 1-7;
1860; Miiller, op. cit., p. 110, pl. 1, fig. 4.

A species which it is not easy to distinguish, by the figures and
descriptions referred to, from the common Daphnia of Europe was
found in great abundance in a small pond at Sault Sainte Marie by
Mr. J.W. Milner. A more careful examination than I have been able a8
yet to make may, however, show it to be a distinct but very closely allied

species.

BosMINA, species undetermined.
Taken at the surface a few miles south of Saint Ignace Island.

EURYCERCGUS LAMELLATUS Baird(?).
Op. cit., p. 124, pl. 15, fig. 1.
Lynceus lamellatus Lilljeborg, op. cit., p. 71, pl. 5. figs.7-12; pl. 6, figs. 1-7; pl. 7,
fig. 1, 1853; Loydig, op. cit., p. 209, pl. 7, figs. 52-56, pl. 10, fig. 72.

A species of Furycercus, identical with or closely allied to the typical
species of Europe, was dredged, among Cladophora, in 8 to 13 fathoms,
on the south side of Saint Ignace Island, and is, déubtless, common in
other similar situations.

LEPTODORA HYALINA Lilljeborg.
Ofversigt af Vetenskaps Aliademiens Forhandlingar, 1860, p. 265, pl. 7, figs. 1-22;
Miiller, op. cit., p. 226, pl. 6, figs. 14-%1; G. O. Sars, Om en dimorph Undvik-
ling samt Goneratiousvexel hos Leptodora, Forhandlinger i Vidensk. Selsk. i
Christiania, for 1873, pl. 1; Weismann, Ueber Bau und Lebenserscheinungen
von Leptodora hyalina, Zeitschrift fiir wissenschaftl. Zoologie, vol. xxiv, p.
349, pls. 33-38, 1874,

A single somewhat mutilated specimen, which agrees well with the
descriptions and figures above referred to, came up in the dredge a few
miles south of Saint Ignace Island, in company with Daphnia galeata,
D. pelivcida, &c., and, like them, was undoubtedly taken in the dredge
on its way up.- It is one of the largest and most remarkable forms of
Cladocera known. It is wholly transparent, and grows to fully half an
inch in length. The shell is very small, and incloses no part of the
body; the head with the large eye at its extremity is produced far for-
ward; the basal portion of the natatory appendages is long and very
stout, while the rami are comparatively short and four-jointed ; the six
pairs of legs are crowded together below the natatory appendages; and
the abdomen is very Jong, and the last segment terminates iu two stout
-gtylets,

OSTRACODA.

Quito a number of species belonging to several different genera were
dredged at different points in the lake, oue or two species occurring
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even down to 159 fathoms. They were more abundant, however, in
8hallow water, and were especially numerous in 8 to 13 fathoms, among
Cladophora, on the south side of Saint Ignace Island.

COPEPODA.

Several species of Copepoda were often very abundant at the surface
of the water, while I was on the lake, and large numbers were collected.
Species were also brought up in the dredge at almost every haul, most
of them the same species as those obtained near the surface, but some
were different and undoubtedly from near the bottom, They were alinoss
always abundant in the dredgings in which Mysis occurred, apparently
furnishing most of its food.

SIPHONOSTOMA.

LerNmOPODA SISCOWET Smith. (p. 664.)
LErNZEOPODA (?) COREGONI Smith. (p. 664.)

WORMS.
OLIGOCHZETA.

LUMBRIOUS LACUSTRIS Verrill,
American Journal of Science, 3d scries, vol. ii, p. 440, 1871 ; and Preliminary
Report on Dredging in Lalse Snperior, p, 1023, 1871,

About 42=™ Jong, 1™ in diameter. Body round, distinctly annulated.
Head short, conical, obtusely pointed. Set® spine-like, strongly curved,
acute, arranged two by two, those of each pair close together. Color
Teddish brown.

Abundant, in 8 to 13 fathoms, among Cladophora, on the south side
of Saint Ignace Island; also from the stomachs of white-fish taken at
Outer Island. ’

S&NURIS ABYSSICOLA Verrill.
Amorican Journal of Science, 3d series, vol. ii, p. 449, 1871; and Preliminary
Report on Dredging in lake Superior, p. 1024, 1871.

Worm slender, attenuated posteriorly, about 7°™.5 long, 0™.75 in
diameter anteriorly. Body composed of about twenty-eight segments ;
those of the posterior half elongated ; those of the anterior half shorter,
8eparated by slight constrictions. Cephalic lobe short, subconical, .
Tounded in front. Mouth large, semicircular. Intestine slender, monili-
torm, containing sand. Anus terminal, with three or four slight lobes.
Sete in four fan-shaped fascicles on each segment, commeucing at the
8econd segment behind the mouth. The two ventral fascicles aro sepa-
Tated by a space equal to about twice the longth of the setm, of which
there are five or six in each fascicle; the setwm are simple, acate, sli ghtly
Curved, equal to about one-sixth the diameter of the body. The lateral
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fascicles contain three to five somewhat shorter and straighter simple
setee. One specimen appeared to have four minute ocelli upon the up-
per side of the head.

Dredged off Copper Harbor, 17 fathoms, sand; off Sxmmous’ Harbor,
60 fathoms; and on the line from the Slate Iblands toward Staunard
Rock, fourth haul, 159 fathoms.

SZENURIS LIMICOLA Verrill.
American Journal of Science, 3d series, vol. ii, p. 450, 1871; and Prelininary Re-
port on Dredgiug in Lake Superior, p. 1024, 1871.

Worm more slender than the preceding, attenuated posteriorly,
composed of about 44 segments. Length about 8", diameter 0™".4.
Cephalic lobe blunt, conical. Sete in four fascicles upoun each segment,
six to eight in cach fascicle anteriorly, four or five posteriorly. The
set@ in all the fascicles are relatively long, slender, curved, and acute-
Two tortuous red blood-vessels pass along the intestine, forming a loop
at cach segment. Intestine woniliform. *

Dredged on the line between the Slate Islands and Stannard Rocls,
fourth haul, 159 fathoms. :

CHIRODRILLUS Verrill.

Allied to Swnuris, but with six fan-shaped fascicles of sete upon each
segment, two of which are ventral, two lateral, and two subdorsal; set®
in the ventral and lateral fascicles four to nine, simple, acute, slender,
curved like an italic f; those of the dorsal fascicles stouter- and less
curved, three to six iu each fascicle. Intestine wide, somewhat monili-
form, Aunus terminal, large. '

CHIRODRILLUS LARVIFORMIS Verrill.
American Journal of Science, 3d series, vol. ii, p. 450, 1871; and Preliminary Ro-
port on Dredging in Lake Superior, p, 1024, 1871,

™ Body rather short and not very slender, cylindrical, obtuse at both
ends, distinctly annulated, composed of about 33 rings. Length aboub
70055 diameter, 1725, Cephalic lobe short, conical, obtuse; mouth
large, semicircular beneath. Ventral fascicles of setm near together
with about five setm, which are rather short, simple, acute, littlo
carved ; lateral fascicles with five or six sotw of similar form and sizej
subdorsal ones similar. Wheu preserved in alcobol, the body is usually
curved ventrally, or in a simple eoil. Color, when living, translucent
whitish ; intestine slightly greenish. A thickened smooth zone com”
mences behmd the tenth setigerous ring, occupying the space of aboub
four segments.

Off Copper Harbor, 17 fathoms, sand ; off Simmons’ Harbor, 59 fath-
oms, clayey mud.

CHIRODRILLUS ABYSSORUM Verrill.

American Journal of Science, 3d sories, vol. ii, p. 450, 1871; aud Preliminary
Roport on Dredging in Luke Superior, p. 1024, 1871,
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Sabeylindrical, thicker anteriorly, distinetly annulated, composed of
about 42 segmments. Length, 6™; diameter, about 0™.5. Cephalic lobe
short, conical, obtuse; mouth large, semicircular. Ventral fascicles with
eight or nine setm anteriorly; five or six posteriorly. The setwe are
long, slender, acute, strongly curved; those on the jnferior side of the
fascicles nearly twice as long as those of the upper side; setw of the
lateral fascieles five or six, slender, nearly as long as those of the ventral
ones, and similar in form; dorsal fascicles with four or five shorter,
8touter, and straighter, acute sete.

Six miles southeast of Passago Island, 47 fathoms ; on line from the
Slate Islands toward Stannard Rock, fourth haul, 159 fathoms.

TUBIFEX PROFUNDICOLA Verrill.
American Journal of Science, 3d serios, vol. ii, p. 4560, 1871 ; and Preliminary
Report on Dredging in Lake Superior, p. 1024, 1871.

A rather stout species for the genus, about 25™ to 35™ long, 1*™.25
in diameter anteriorly, more sleuder posteriorly, (0™.5 in diameter.) Ce-
phaliclobe short, conical; one specimen apparently had two minute ocelli.
Mouth large, semicircular. Intestine moniliform, with two simple red
blood-vessels running along its whole length and uniting at the constric-
tions. In the first five or six segments, there are slender vessels of
nearly uniform size, which form lateral loops in each segment. Anus
terminal, wide, with about ten small lobes. Seta in fonr fascicles upon
each segment. Those of the lateral fascicles three anteriorly, often but
two, short, slightly curved, mostly with minute forked and hooked tips;
those of the ventral series in fascicles of four to six, three or four times
longer than the upper ones, considerably bent, the ends minutely hoolked
and forked.

Neepigon Bay, 32 fathoms.

BDELLODEA.

MACROBDELLA DECORA Verrill. (p. 668.)

Colleeted at Madeline Island by Mr., J. W, Milner.
AULASTOMUM LACUSTRE Leidy. (p.670.)

Lake Superior, (Leidy.)
SEMISCOLEX GRANDIS Verrilly var. maculosa. (p. 672.)

Collected at Madeline Island by My, J. W, Miluer,
NEPrELIs LATERALIS Verrill.  (p. 675.)

Collected with the last species at Madeline Island by Mr. Miluer, and
4 young specimen was also dredged in 6 to 8 fathoms among the Slate
Islangs.
NerugeLis ¥ErvVIDA Verrill.  (p. 676.)

Dredged in 1871, in 8 to 13 fathoms, on the south side of Saint Ignace

I_Slaud ; also from stomach of Coreyonus quadriluteralis taken at Made-
line Island. '






