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-RESULTS OF THE EXPLORATIONS MADE BY THE STEAMER
"ALBATROSS," OFF THE NORTHERN COAST OF THE UNITED

XVI

STATES, IN 1883.
By

A. E. Verrill.

During the summer of 1883, the new United States Fish Commission
steamer "Albatross," Lieut. Z. L. Tanner, commander, continued the
work of dredging in the region of the Gulf Stream, along our coast, from
off Cape Hatteras to Nova Scotia.*
She is, in construction, well adapted
to do deiep-sea work, and fully equipped with improved apparatus, and
therefore was able to carry the dredgings much farther out to sea
than the " Fish Haw^k " had been able to in i)revious years. The stations
most distant from the coast were more than a third of the way to the
Bermudas. The greatest depth successfully dredged was in 2,949 fathoms, at station 2099, N. latitude 37o 12' 20", W. longitude 09° 39', August 2. Besides this, there were four successful hauls in 2,033 to 2,369
fathoms, and twenty-seven between 1,000 and 2,000 fathoms. Between
500 and 1,000 fathoms there were nineteen hauls, and in less than 500
fathoms, sixty- three, making a total of one hundred and sixteen stations.
At nearly all the localities, except on the rocky bottoms off Nova Scotia,

a large beamtrawl was used, and in most cases large quantities of specimens were obtained, even at great depths. The bottom temperatures"^
between 1,000 and 2,000 fathoms were usually between 37° F. and 39°
F.,

and rarely

40°.

The minimum temperatures

at the bottom, in this region, are

between

* It is but just to say that the nuiisnal thoroughness aud remakable success ot these
explorations of the Gulf Stream region have been due to the great skill and untiring

and energy of Captain Tanner, who has personally superintended all our deepIt is proper to add that his eiforts
have been well supported by the other officers associated with him.
The naturalists associated with the writer in this work in 188.3 were Prof. S.
I. Smith, Mr. Sanderson Smith, Prof. L. A. Lee, Mr. Richard Rathbun, Mr. J. H.
Emerton (also as artist), Mr. B. F. Koons, Prof. Edwin Linton, Mr. H. L. Bruner,

zeal

sea dredging operations during the past five years.

:

Mr. J. E. Benedict (naturalist attached to the steamer), Mr. R. S. Tarr, W. E. Safford,
ensign U. S. N., and others, more or less. Mr. Peter Parker, Mr. John A. Ryder, Dr.
Theodore Gill, and R. H. Miner, ensign U. S. N., worked on the fishes. The parties
who went out dredging on the the steamer varied from time to time. Usually only
three or four naturalists, besides Mr. Benedict, could be properly accommodated on
board. I took no part in this portion of the work, in 1^83, not going out on the steamer
at

all.
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360 and 37° F., even below L*,()0() iatlionis. IJut teiuperiitures, practically identical, have often been takon in about 1,000 fathoms, or even
less. Therefore the niinininiu temperatures may be considered as practi
Below that, there is very
cally reached at 1,000 fatlioms, off our coast.
little change.
Accordingly, many of the special deep-sea specie*s range
from 1,000 fathoms or less to below 2,000 fathoms, in this region. Serial
temperatures were also taken at various localities.

CHARACTER OF THE DEEP-SEA DEPOSITS.
Some very

and important discoveries were made in regard
composing the sea bottom under the Gulf
Stream at great depths. These observations are of great interest from
interesting

to the nature of the materials

a geological point of view, as they illustrate the kinds of sedimentary

rocks that may be formed far from land and in deep water, and some of
them are contrary to the experience of other exj)editious and not in ac-

cordance with the generally accepted theories of the nature of the deposits so far from land. The bottom between 600 and 2,000 fathoms, in
other regions, has generally been found to consist mainly of "globiger-

some parts of the West Indian seas, of a mixture of
globigerina and pteroi)od ooze. Off our northern coasts, however, although there is a more or less impure globigerina ooze, in such depths, at
ina ooze," or, as in

most

beneath the Gulf Stream, this is by no means always the
The "globigerina ooze" usually has the consistency of fine,
sticky mud, commonly of a gray, dull olive-green or bluish color. When
washed through a very fine sieve a variable, but often large, proportion
remains on the sieve, composed chiefly of the shells of Globigerina and
localities

case.

other foraminifera, of many kinds, but mostly minute species, which
live at or near the surface of the sea and fall to the bottom when dead
or disabled. With these are many larger forms, both of calcareous and
sand-covered species, which live at the bottom. In many places there
are large quantities of the brown, saiuly, rod-like and triradiate species

{Ehabdamminia), in which the rays become about half an inch long.
These are mingled with small shells, annelid tubes, fragments of ecbinoderms, otoliths of small fishes, &c., together with a variable propor
tion of true beach sand.
The globigerina ooze, as found off our coast,
even from below 1,000 fathoms, is always mixed with some fine siliceous
and granitic sand, in which grains of quartz, feldspar, and mica can easily
be distinguished under the microscope in shallow water (100 to 400
fathoms) the sand is coarser, with the grains easily visible to the naked
eye, but of the same nature, and frequently contains much clay-mud.
In several instances the bottom between 600 and 1,200 fathoms has been
found to consist of tough and comjjact clay, so thoroughly hardened
that large angular masses, sometimes weighing more than 50 pounds,
have been brought up in the trawl, and have not been washed away
appreciably, notwithstanding the rapidity with which they have been
drawn up through about two miles of water. In fact, these masses of
;

:
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hard clay resemble large angular blocks of stone, but when cut with a
knife they have a consistenc^y somewhat like hard castile soap, and in
sections are mottled with lighter and darker tints of dull green, olive,
and bluish gray. When dried they develop cracks and break up into
angular fragments. This material is genuine clay, mixed with more or
less sand, showing under the microscope grains of quartz and feldspar
with some scales of mica. More or less of the shells of Globigerina and
other foraminifera are contained in the clay, but they make up a very
small percentage of the material.*

LIST OF STATIONS OCCUPIED

BY THE "ALBATROSS"

IN 1883.

The following abbreviations are used to indicate the character of the
bottom. They are the same as those used by the United States Coast
Survey with a few additions desirable for greater precision
Materials.

bOG
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In many instances we have also dredged pebbles and small, rounded
bowlders of granite and other crystalline rocks from beneath the Gulf
Stream in deep water. These, I suppose, have been carried to that
region by shore-ice floating off in great quantities from our northern
coasts in winter and spring, and melting where the warm Gulf Stream
water is encountered. The coarser sands and gravel are probably carried there in the same way, but the line sand, in part at least, probably

508
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floats out to this region nfler diyiiiy on llio beaches during ebb tide, by
reason of'tlie adherent ;rir and lepelhint action toward the water. The
clay mud, with much of the tine saud, is probably carried out from the
shallower water as suspended sediment. But some of the clay may resnlt from tlie local decomposition of feldspathic rocks and sand at the
bottom of the sea.

FAUNA OF THE DEEP "WATER.
The deepest localities were all rich in animal life of many kinds.* A
number of interesting tishes were obtained, manj' pf them
new to our fauna. Some of these are new genera and species of great

considerable
interest.

Yery interesting additions to our collections were made in nearly
every class of marine invertebrates, including many undescribed species
and genera, some of which are of great morphological importance, while
many of the described species were previously known only from distant
regions on the European side of the Atlantic, in the Arctic or Antarctic
regions, off the coast of South America, in the West Indies, or even in
the Indian or Pacific Oceans. Thus our knowiedge of the distribution
of the deep-sea forms, both geograi)hically and in depth, has been greatly
increased. Some of the^e deep-sea species were first described as fossils
from the European tertiaries. Moreover, a considerable number of our
shallow-water species have been found to have a much greater range in
depth than was anticipated, manj- of them going down below 500 fathoms,
while some even go below 1,000 fathoms.
On the first trip of the "Albatross" from Wood's Holl, which was made
July IC to 19, four successful hauls were made with a large trawl, in
1,340 to 1,735 fathoms, on the 17th and 18th of July, two each day, besides the soundings and temperature determinations, including series of
temi)eratures at various distances from the surface. On this trip about
one hundred and five species of Invertebrates were obtained, not including the Foraminifera and other minute forms. There were among
them fourteen species of Anthozoa two of Hydroids twenty-two of
Echinoderms thirty-eight of Mollusca fifteen of Crustacea oiie of
Pycnogonida ten of Annelida one of Bryozoa ; two of Sponges.
;

;

;

;

;

;

;

ANTHOZOA.
The Anthozoa were abundant, both in individuals and species, in
most of the dredgings. From belo\v 1,000 fathoms there were numerwas published in the July number of the American
Science by Prof. S. I. Smith, who lius also published a detailed account ttf
that group, witli figures, in the Fish Couiuiissiou Annual Report, part x. The writer
has published a detailed paper on the Mollusca, with live, plates, in the Trans. Conn.
Acad., vol. vi, and also a brief general account of the work of the season in the American .lourual of Science, vol. 2b, ]>. "2l',\ with des(aii)tionsof new species of Ecliinodenns
and Anthozoa. Some of the new lishes have been described by Messrs. (Jill and Ryder.
''An account of the Crustacea

.loiirnal of
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ous species, uiauy of them of great iuterest. About forty species were
taken, altogether, belonging to all the principal groups. Several were
undescribed, while others are new additions to our fauna, though previously obtained elsewhere by the " Blake " or " Challenger." It was also a
source of satisfaction to us that we rediscovered, in larger numbers, the
few remaining species that the ''Blake" and "Challenger" had discovered off our coast, but which the Fish Commission had not previously
dredged.

The Pennatulacea were among those of greatest interest, and of these
among which were two large and handsome species of the rare and curious genus Umhellula. In this genus
there is at the summit of the tall, slender stem a close cluster of large,
several fine species occurred,

deep red, orange-red, or purplish-red polyps, each with eight
The flexible stem is often 2 feet or more in
length, and terminates at the base in a long, hollow, muscular bulb,
which serves as an anchor when inserted into the mud. The first
known species of this genus was brought up on a sounding line from
deep water, oft" the coast of Greenland, early in the last century, and
one of the two specimens was described by Ellis, and the other by Mylius with rude but characteristic figures.
These specimens seem to
have been lost. From that time it remained unknown until within a
few years, and was often a source of doubt and perplexity to the sysflower-like,

long, pinnate tentacles.

tematists. The modern deep-sea explorations, and especially those of
the "Challenger," have brought to light several additional species, and
proved that the genus inhabits all the oceans in deep water. But no
specimens of the genus had been taken on the North American coast
before last year, though a small one had been dredged in the West Indies by the " Blake." One of our species appears to be U. Guntheri Kol-

dredged on the other side of the Atlantic by the " Chalcommon was api)arently new U. BairdiiY.,
It differs from the former in having longer and perfectly smooth
fig. 2).
polyps, with lanceolate clusters of zooids running uj) between them.
It is 2 feet high, with the polyp-bodies over an inch in length.
Both
occurred in 1,731 to 2,033 fathoms, and sometimes together. The handsome, small, dark red Pemiatula aculeata (fig. 7) has been taken many
times, both by the "Albatross" and "Fish Hawk," and often in great
numbers, as many as 100 to 200, and in one case 494 specimens in a single
haul. Like most of the Pennatulacea it is brilliantly phosphorescent. It
ranges from 100 to 1,255 fathoms, but is most abundant between 150 and
300 fathoms. A much larger and finer species (P. borealis, fig. 8), usually considered rare, but frequently brought in by our halibut fishermen
from the northern banks, was dredged several times in 192 to 1,255
fathoms. It grows to the height of IS inches or more, and is often 4 or
5 inches broad across the pinnae. Its color is usuall3' bright orangered, varying to brownish red and to light orange.
A large, handsome
and very remarkable new species for which it is necessary to constitute a
liker (fig. 3), first

lenger ;" the second and more

(
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genus, if not also a new family, was taken once, in 1883, in 843
fathoms, but two better specimens were taken, in 1884, in 991 and 1,073
fathoms. This I have named Benthoptilum sertwn (fig. 4). It has the
general form of a large Petmatula, with short, thick, fleshy, oblique pinnae, from which spring several rows of numerous large and very long,
soft, fleshy polyps, without calicles and without spicula, each group
forming a boquet-likc cluster of flower-like polyps, which in life are

new

blood -red.

The singular club-shaped genus, Kophobelemnon, was represented by
two species. One of these, which was undescribed {K. tenue V., fig. 5),
is long, slender, and smooth, with a number of large polyps. It was taken
in 499 to 2,3G9 fathoms, and in considerable numbers in some localities.
The other and smaller rough species {E. scabrum V.) was previously
known from a single specimen taken by the '' Blake" in 1880. It occurred
A handsome
in 788 fathoms, but was taken more abundantly in 1884.
new species, from 6 inches to a foot high, and slender, with many spiculose flower-like polyps in a row along each side on the upper half, was
dredged in many localities by the "Albatross" in 1,467 to 2,369 fathoms.
This genus
Japan by the
Many of our specimens had a new species of Ophiuran

It belongs to the

genus Scleroptilum

was previously known only from a
''Challenger."

{8.

elegam V.,

fig.

6).

related species taken off

{Hemieuryale tenuispina V., fig. 55) clinging closely to them, with its long,
slender arms, which are provided with rough-tipped spines, closely coiled
around the coral, which, like its commensal, is bright orange in color.
This Ophiuran is similar in habits to the Astrophytons, but, unlike most
of the latter, the arms do not branch. All of this family habitually
live clinging to Alcyonaria of various kinds, and generally agree in
a most remarkable manner in color, and frequently, also, in the rough

ornamentation of the surface, with the branches of the gorgonians to
which they cling. This indicates a protective adaptation, both of
color, form, and ornamentation, running through a large group, and inhabiting all the oceans, both in shallow and deep water. Two simplearmed species of this group, with similar habits, were also taken by us,
one of which {Ast7-onyx Ijoveni) lives clinging to several slender Pennatulacea, including Distichoptilum gracile V., Anthoptilum (jrandiflorum

and A. Murrayi K. Another {Astrochele Lymani V., fig. 53) lives in
large numbers on the bushy gorgonian coral, Acanella Normani V.,
with which it agrees in its orange or salmon-color. The two species of
Anthoptilum referred to grow in long, stout, wand-like forms, with numerous large, naked, flower-like polyps in oblique rows. A. grandifiorum is much the larger, growing over 2 feet high and an inch in diamIt was dredged in 302 to 1,106
eter, with many hundreds of polyps.
fathoms, but was first described by me in 1879 from many large specimens brought in by the Gloucester halibut fishermen from off Nova ScoIt was afterward described by Kolliker
tia, on the deep-water banks.
under a new name {A. Thomsoni) from specimens dredged by the " Chalv.,

ALBATROSS EXPLORATIONS.
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1

A. Murrayi K. was first taken by the "Challenger'' off Buenos Ayres.
lenger" off Nova Scotia. The "Albatross" dredged it in 640 to 1,362
fathoms. Other tall, wand-like species are Funiculina armata V., which
is very slender, and Balticina Finmarchica, fig. 11. The latter frequently
grows to the length of a yard and is about an inch in diameter. Many
of the specimens have the round, stony axis stripped bare at the end,
and sometimes in other places, for a longer or shorter distance, by accidental injuries. Nearly always these naked places are occupied by a
peculiar species of Actinian {Actinauge nexilis V., fig. 22), which starts
like ordinary young Actinians, with a flat base, but the sides of the base
spread out thin and wrap around the axis of the coral till they meet on
opposite sides, when they coalesce by a firm suture, inclosing the coral
in a sort of tube or sheath, and when several of them start near together their bases mutually coalesce where they come in contact, thus
This Actinian
forming a continuous covering over the dead coral.
grows to a rather large size, and the weight of a cluster, often of five or
six, and in one case nine, at the top of the tall, slender ax<is causes it to
bend over, so that they are pendulous on the nodding summit of the
coral.
By certain writers this denuded condition of the axis of this
species has been supposed to be normal, or at least constant, but I have
seen numerous specimens that are perfect to the tip. Several other
deep-sea Actinians from this region have the same habit of growth, inclosing the denuded axis of various species of Gorgonians. One of the
most abundant of these is Sagartia Acanellce V., fig. 25, which thus in
It has
closes denuded portions of the bush-coral, Acanella Normani.
the same orange or salmon color as the coral on which it lives.
The Gorgonacea or " bush corals," are well represented, at great
depths, by several handsome species, some of them 2 or 3 feet high, and
nearly all belonging to genera that are peculiar to the deep sea, for

which they are specially adapted by a peculiar modification of the base,
which divides into a number of divergent, root-like branches, sometimes
becoming much divided and slender, but more commonly flat and irregular.
These penetrate, like roots, into the soft mud and thus give a
secure anchorage on bottoms where no solid foundation could be had
for species that adhere only to solid objects by a flat expansion of the
base, as in nearly all shallow- water species. The root-like base is characteristic of the genera Acanella^ Lepidisis. Dasygorgia and Lepidogorgia found in our region, and of many others found elsewhere in deepsea dredging. Most of these corals are orange, orange-red, or salmoncolor in life, some of them varying to red or to orange-brown. One of
the most elegant of these, dredged in 1,346 to 1,362 fathoms, is Dasygorgia Agassixii V., first discovered by the " Blake." It is a plumose, much
branched coral, with the terminal twigs verj^ slender, while the main
branches are spirally arranged. Its axis is slender, calcareous, and
iridescent, and its root like base is divided into short, flat, irregular
branches.

Its

polyps are prominent, relatively large, rather far apart,
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seated on the branches.

It

[10]

belongs to the family Ghryso-

recently established by the writer for this and several other

related deep-sea genera, nearly all having a brilliantly iridescent axis,

and most of them with

We

spiral branches.

also dredged, in 858 to 1,73.5 fathoms, another allied

representing a

new genns

in this family.

I

have called

it

new

species,

Lepidogorgia

It grows in the form of a very slender, tall, round, unbranched
stem, about 3 feet high. The axis is iridescent, and the root is divided
into many divergent branches, which are stony, white, round, and much
branched, and when detached look like branching corals of a very dififerent nature. The polyps are large, prominent, obliquely seated, secund
and far apart along the stem, which is covered with a thin layer of small

gracilis.

oblong scales. Lepidisis caryophyllia V. is also a coral that grows in
the shape of a tall simple stem, a yard or more high, but its axis is divided into joints, the longer ones white, calcareous, and hollow, alternating with brown, short, horny ones. Its polyp-calicles are spinose and
very long and clavate, and when the tentacles are, as usually seen, rolled
up in a ball at the end, they resemble cloves in shape, a character to
which the name refers. It was often taken in 1,0!)8 to 1,735 fathoms,
and its dead, stony joints must be abundant on the bottom, for they
The
afford attachment for many other creatures of various kinds.
smaller and much branched, bush-like, orange-brown coral, AcaneUa
Normani V., is the most common of all the corals. It has been dredged
in a great many localities, both by the "Fish Hawk" and ''Albatross,"
in 225 to 1,300 fathoms, often in great numbers, several hundreds sometimes coming up in a single haul. It grows about a foot high, and is
often nearly as broad as high, its branches growing out three or four
together, in close whorls, from the horny joints. It is decidedly phosphorescent. Many other creatures, such as Actinia?, hydroids, barnacles, worms, and Ophiurans of several species are frequently attached to
it, so that in this way it is a valuable aid to us in bringing up these
abyssal creatures. One peculiar Ophiuran, Astrochele Lymani V., occurs in great numbers on this coral, which is its regular home. It
twines its long slender arms, which bear numerous ckisters of small
hooks, closely around the branches of the coral, and it cannot be easily
removed without breaking the arms. A dozen or more frequently occur
on a single coral, and are often accompanied by Ophiacantha millespina

and other species having similar habits.
The Acanthogorgia armata V. is a large and much branched gorgoniau
with a horny axis, and long, clavate, spinose calicles. Some fine living
specimens were taken in 407 and 640 fathoms. When living it was pale
orange, or salmon-color, but if quickly turns either dark brown or black
On the outside of Brown's Bank, off" Southin alcohol or when dried.
ern Nova Scotia, at several stations, the "Albatross" dredged, in 101 to
131 fathoms, a number of good specimens of the great bush-coral. Prim-
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noa lepadifera, thus accurately fixing one of its localities. It is often
brought in by the Gloucester fishermen.
Among the Alcyonacea there were a few interesting forms. One of
these, Anthomastus grandifloriis V. (fig. 12), grows somewhat in the form
of a mushroom, with a broad, rounded top and a stout stem, which may
either be attached to stones by a flat base, or penetrating the mud it
may branch and divide into many curious little bulb-like expansions
to form an anchorage. When full grown, it becomes large and hemispherical, often 4 to 5 inches broad, with a short, broad stem, while a
number of very large, flower-like polyps are scattered over the top.
Smaller specimens have but few of the large polyps, which are often an
inch and a half across the tentacles, but there are many minute zooids
on the surface between the polyps. Its color is dark red, or purplish
red. It has been dredged in considerable numbers by the " Fish Hawk"
in 410 to 458 fathoms, and by the "Albatross" in 858 to 1,395 fathoms.
It was also obtained previously, of large size, by the Gloucester fishermen, from the outer banks off Nova Scotia. More recently, it has been
redescribed from the Norwegian coast under the name of Sarcophyton
purpureum Kor. & Dan.
There were also two large species allied to Alcyonium. One of the
latter (fig. 13), common in 1,290 to 1,608 fathoms, almost always starts
on a joint of Lepidisis caryophyllia, but its thin expanding base, after surrounding the coral, descends deeply into the mud, in a hollow, bulblike form, firmly inclosing a ball of mud for an anchorage, a habit simi-

lar to that of several of the large Actinians.

There are several species of cup-corals living in deep water off our
northern coast. Several of these are large and handsome species.
The largest and most common, which we have also taken in considerable numbers every year on the "Fish Hawk," in 164 to 787 fathoms, is
Flabellum Goodei V (fig. 14). It has a strongly compressed form, often with
flat sides, and is very fragile.
Large specimens are often 3 or 4 inches
across the longest diameter. The animal is orange, with the lips and
tentacles purplish red or brown.
second species of Flabellum {F.
angulatum Moseley, fig. 15) was taken last season. It is a beautiful species, with a broad, cui)-shaped calicle, somewhat hexagonal in outline. It
was dredged several times this year, in 906 to 1,467 fathoms, and was
originally discovered by the " Challenger," off Nova Scotia. The third
species is a handsome coral {CaryophylUa communis, fig. 16) of which a
number of fine, large, living specimens were dredged in 1,098 to 1,106
fathoms.
It is narrow, cup-shaped at summit, but terminates in a
rather acute base, which is turned to one side more or less decidedly.
It was originally described as a fossil from the Italian tertiary formation.
Another very fragile cup-coral, interesting on account of its remarkable
habit of restoring itself, after being broken, by budding out from every
fragment, so that most of the specimens have a larger or smaller frag-

A

H. Mis. 67

33
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ment of the dead parent coral adhering to its base, is Dasmosmilia
Lymani (fig, 17). It was taken in 57 to 1,091 fathoms.
The Actiniaus are represented in deej) water by several very large
Several hundreds often
species, some of them handsomely colored.
come up in a single haul of the trawl, making a bushel or more in
bulk. As most of these secrete from their surfaces a large amount of
slimy mucus, their presence in such numbers is often a nuisance, as the
slime obscures and injures rarer and more delicate things. An orange
or pale red species, Bolocera Tuediw, living mostly in 150 to 640 fathoms,
It has a smooth body,
is among the most common and most slimy.
often 3 or 4 inches in diameter, with numerous very large light orangered tentacles, 2 or 3 inches long and about as large as a man's
These tentacles cannot be retracted and are very easily defingers.
tached, and then resemble peculiar worms, for they retain the power
of motion for some hours. They also have powerful stinging organs, or
"nettling threads," which are able to poison the human hand severely,
especially between the fingers, when the skin is softened by prolonged

handhng

of the wet specimens, so that for those i)ersons

who

are sensi-

tive to such poisons they render the handling of the contents of the

dredge rather unpleasant.
A very singular, large, soft, pinkish Lernean crustacean [Antheacheres
Diibenii Sars, fig. 1G7-8) lives parasitically in the stomach of this AcIt is not uncommon.
A large,
tinian, with which it agrees in color.
bright orange, scaly annelid, over 2 inches long {Polynoe aurantiaca V.),
lives as a commensal among the tentacles.
Another common red or orange Actinian, taken in 55 to 616 fathoms,

but most abundant in 150 to 400 fathoms, is Actinauge nodosa (fig. 20),
which grows quite as large as the preceding, but has very numerous
and smaller, retractile, red or orange-brown tentacles vertical rows of
tubercles cover the firm body, while just below the tentacles there is a
broad zone which, like the tentacles, secretes an abundance of mucus,
which is highly phosphorescent, so that when irritated the upper end
of the body is illuminated, looking something like a large torch in the
dark. In the deep-sea mud it has a bulbous base, but in less depths it
attaches itself by a flat base to stones and shells, or clasps its base
around worm-tubes and branches of corals.
Another very large and much handsomer species of thiis genus, with
the same phosphorescent character and similar habits, is Actinauge
longicornis V. (fig. 21), which has been taken many times in 100 to
325 fathoms. It often becomes 3 or 4 inches broad across the body,
and 5 or 6 high, while the long, slender, tapered, pale pink tentacles, banded with purple, may be 3 or 4 inches long, and when
fully expanded they may fill a space 10 or 12 inches in diameter, or
the size of an ordinary water bucket. The body is white or pink, and
has a somewhat parchment-like appearance. It bears rows of small
still larger and very common species, in 60 to 640 fathoms,
warts.
;

A
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V. (fig. 24), which often becomes 5 or 6 inches across
usually somewhat higher than broad. It has a large
number of short, thick tentacles, usually deep orange in color, while the
body is lighter, varying to salmon or pale flesh-color, and has a smooth
is Actinostola callosa

the body, and

is

This and the two preceding,
bottoms, have the habit of firmly
inclosing a large ball of mud, often 2 or 3 inches in diameter, in
the base. This is done by the basal disk first spreading out and then
descending into the mud, when its edges contract so as to produce a
hollow bulb, often with only a small central opening below. This bulb
serves as an anchorage in the mud, but it is probable that all these
speeies, at first, when very young, adhere to bits of corals, worm-tubes,
shells, or some other solid substance, by a flat base, as usual with
leathery texture

when

and warty

living on the deep-water

surface.

muddy

Actinians in shallow water, and that the base gradually becomes bulbous
when it grows beyond its small support, for we often find young specimens thus attached, and have observed the bulb in all stages of formation.
In some cases one half the base would be flat, and adherent to a
shell, while the other half would have the bulbous form, inclosing mud.
Moreover, when these same species inhabit hard bottoms, covered with
shells and stones, as often happens, large specimens occur broadly
attached by their flat bases, so that this must be regarded as a special
adaptation suited to the peculiar conditions of muddy bottoms, but not
yet become a permanent character of the genera, nor even of the species, so far as we have been able to discover.
Within the hollow bulbs, mixed with the mud, or next to the base
itself, we usually find a number of chitiuous pelicles, which have been
secreted by the basal disk and cast off from time to time. This is not
confined to either of the several genera that have bulbous bases, but is
common to all. It indicates that the same ball of mud, or portions of it,
at least, must be retained for a long period, or perhaps through life,
for it is probable that individuals thus anchored in the mud do not
move about at all, but ever afterwards remain fixed. Indeed, I have
good evidence that some large individuals of A. nodosa attached to
stones and shells remain fixed in the same j^lace for years, without any
disposition to creep about, and perhaps they may lose this power, more
or less, as they grow old, though they certainly have it while young, as
do most shallow-water species. The formation of the basal bulb in
these Actinians, and in the Aleyonium above mentioned, throws much
light on the probable origin of the specialized muscular basal bulb of
the Peanatulacea.

A

remarkable new genus {Gondul mirabUis) has been
by Koren and Danielssen,* which is attached by
base, as in Aleyonium, but has the polyps arranged on
lique ridges, as in many Pennatulacea, and with four
scribed

*

Bergen's Museum,

p. 19, pi. 10, 1883.

Nye Alcyonider, Gorgonider og Pennatulider

til

recently de-

an adherent
bilateral ob-

axial

tubes,

Norges Fauna,
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tlie spicula also resembles those of this
This maj- represent a primitive type from which the Pennatulacea have been derived. It is only necessary to suppose that the attached base of such a form may have become bulbous and more specialized, on account of the exigencies of muddy bottoms, as in the case of
our Alcyonium and Actinians, when it would become a true member of
the Pennatulacea. It might, of course, be urged that it is a degraded
form, derived from the Pennatulacea, but this is not probable. At any
rate, it is evident that the Pennatulacea, as a group, are adapted specially for life on the soft muddy bottoms of the deep sea, and probably
vrere origiDally developed there from simpler attached forms of shal-

as iu the latter, while

group.

low-water origin.
The bulbous bases of the large Actinians are often useful to us iu
dredging, because they may inclose various small shells, &c., with the
mud, and some of our new discoveries have been obtained only from
They are also ver^^ useful to us as bringing uj) the most
this source.
perfect samples of the nnid of the bottom, with precisely the same composition that it had when undisturbed, for the bulb is often so nearly
closed that none of the mud can wash out, while the contents of the
dredge and trawl and of the sounding cup are more or less washed on
the way up, and the tiuer parts may be largely lost.
Another very large and handsome species of Actiuian, first discovered
iu 1880, but one which does not descend to great depths, inhabiting

warm

is Urticina perdix V. (fig. 19).
a foot across, with its very numerous long, slender, translucent tentacles spread out in every direcThe body is smooth and curiously mottled with shades of lighter
tion.
and darker brownish, yellow, and pale flesh-color, something like the
feathers of a partridge, to which the name alludes. It is one of the
few deep-water species that thrives well iu confinement. We have kept
large individuals in aquaria all summer, without special care. It is
very active, constantly changing in form, and very voracious. The
temperature of the water in which it naturally lives is similar to
that of the harbor at Wood's Holl in summer, Avhile inost of the other
species, coming from greater depths, live in and require much colder
water than can be provided without special means of cooling.
We often keep deep-sea species, of different groups, alive for a few
hours or days by keeping them iu water cooled down in the ice-box on
the steamer, in cases where it is desirable to bring them ashore with
their natural colors and appearance for descriptions and figures. But
in most cases they never recover from the injury received by being
drawn up through the warm upper stratum of Gulf Stream water, which
is usually above 70 degrees, and although they sometimes remain alive
for a day or two, they seldom show any activity, and usually die within
a few hours. The Crustacea are nearly always quite dead when brought
on deck, for, excepting the hermit crabs, they are injured by the rough

only the

When

zone, in 60 to 115 fathoms,

in full expansion, it is often over
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treatment and crushing that they receive in the trawl, as well as by the
heat of the upper waters. The same is true of the more delicate species
in all of the groups. But the Mollusca having strong shells; some of the
Echinoderms; and all the large, tough -skinned Actiuians seem to be injured or killed by the heat alone. It is probable, therefore, that but few
of the more delicate deep-sea animals will ever be seen alive by man,
and still fewer in a healthy living condition.

HYDEOIDA.
The Hydroids are few

in

species,

and not numerous

individually, in

the deeper dredgings. But at moderate depths, especially near George's
and Brown's Banks, a considerable number of northern and mostjj' well
known European species were obtained. Several interesting species also
occurred,

some of them frequently,

in 100 to 300 fathoms, off the south-

ern coast of

New

abundant

a species of Tubularia with coarse, yellow stems (T. innew species of Cladocarpus (C. flexiUs V., fig. 29), with tall,

divisaf).

is

A

England.

Some

slender, pinnate, yellowish stalks

The most

of these are undescribed.

is

also very

rather coarse hydroid, Calicella pUcatilis,

common.

fig. 30, is

A

and
common.

large

also rather

EOHINODERMATA.
The Echinoderms were among the most abundant and interesting of
the deep-sea animals. About one hundred species were dredged by the
"Albatross," many of which are new to our coast, though previously,
dredged on the European side, or in the Caribbean Sea and still more distant regions. Others are undescribed forms. Among the Holothurians,
besides several species of Trochostoma and allied forms, there were two
gigantic species, belonging to a peculiar deep-sea family of which many
species were brought to light

by the "Challenger" expedition.

These

occurred in large numbers at several stations, mostly between 1,000 and
1,500 fathoms, in some cases more than a barrelful of one of them coming
up in a single haul. The largest and most singular one was a new species
of Benthodytes {B. gigantea V.,

figs. 31, a, h),

a very large, massive species,

flat below and convex above, sometimes 18 inches long and 5 or 6 broad,
having a gelatinous, translucent appearance, but with a firm cartilaginous texture when fresh. The cartilage-like walls of the body are very
thick, often an inch or more, and the visceral cavity is very small in
proportion. Owing to the dense and imijervious, cartilage-like tissues,

this species is very difficult to preserve in alcohol,* the interior decay-

ing before the fluid can penetrate the tissues, even when the visceral
cavity is cut open. This has been dredged in 924 to 2,033 fathoms.
* During the season of 1884 this and other large gelatinous species (Cephalapods,
&c.) were preserved in much better condition by the use of ice-cold alcohol, kept in
tanks in the ice-room ready for immediate use.
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peculiar appearance the sailors on the "Albatross" called this

species "boxing gloves."

The second was also a new form, Eiipliron ides cornuta V. (figs. 32-33a), related toE. dcpressa of the " Challenger" expedition. It hasalarge, conical,
median posterior elevation, double at the summit, and two pairs of large,

To the latter character the name
not unlike B. gigantea, but it is smaller, narrower,
less massive, and has a much thinner, reddish brown, or purplish brown,
spiculose integument, without the cartilaginous character of the latter.
elevated, teat like anterior tubercles.

refers.

In form

it is

To this the sailors gave the name of " overshoes," which it somewhat
resembles in form and color. It has been taken in 855 to 1,735 fathoms.
large, brown, undescribed species of SynajHa {S. hrychia V.), with
large anchors, was discovered in 938 fathoms. This genus has generally been considered as entirely confined to shallow water.
Of Echini, we obtained two of the curious species having flexible
The former was taken in
shells {Phormosoma ijlacenta and P. vra^niis).
many localities and in considerable numbers. P. uranus has often occurred in 568 to 1,080 fathoms. Some of the specimens are 8 to 9 inches
in diameter, and of a rich purplish color, an unusual color for deep-sea
animals. P. placenta ranged from 458 to 1,230 fathoms. Other interesting species, not previously dredged by us, and cliaracteristic of the
greater depths, were Pourtalesia Jeffreysii, in 843 to 1,555 fathoms;
A'erope rostrata, in 1,395 to 1,008 fathoms; Aceste helUdi/era, in 1,395 to
1,467 fathoms; Urechinus Naresianus, in 1,309 fathoms; SaJenia varisinna, in 547 fathoms.
The Echinus Norvegicus was taken in large numbers in 1,043 to 1,255
fathoms, while Brissopsis lyrifera and Schizaster fragiUs were very frequently dredged this season, the former in 938 to 1,555 fathoms, the
latter in 100 to 239 fathoms.
The star-fishes were very numerous in the deep dredgings and are
represented by many interesting species. One of the most abundant
star-fishes was a fine, new, orange-red species of Zoroaster, of large size,
with slender si)iuose arms [Z. Diomedew V.). About two hundred sijecimens of this occurred at station 2035. It was taken at many stations,
in 1,000 to 1,000 fathoms.
The most common genus, as usual in very
deep water, was Archaster, of which numerous species occurred. Many
of these are very large and handsome forms, and are generally buff,
salmon, orange, or orange-red in color. Several are unlike those species
large, new,
from less than 500 fathoms, taken by the " Fish Hawk."
orange-colored Archaster, with a very large madreporic plate {A. grandis
V.) occurred in great numbers at several statioi>s, in very deep water,

A

A

often associated with Zoroaster

Diomedew and

Bentho2)ecten spinosiis.

It

covered with fine paxilVdi, with long, rather flat, tapering arms, having two rows of small marginal spines on each side. In several instances I have taken from the

has a small or moderate-sized,

flat disk, closely
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stomach of

this star-flsh

specimens of sea-urchins {Brissopsis lyrifera and

Aceste bellidifera) 1 to 2 inches in diameter, but partially crushed.*

A smaller and

very distinct new species of this genus {Arehaster sepifrom 368 to 858 fathoms, has two regular, divergent rows of marginal spines all around, while the rather swollen marginal plates are
covered with small, sharp spiuules, and similar spinules cover the lower
side.
The adambulacral plates project strongly into the grooves and
bear very convex groups of slender, tapering spines. The disk is
rather small and the tapering arms moderately elongated.
A large and handsome new Arehaster {A. robustus V.), remarkable
for its long, high, squarish arms and smoothish appearance, was taken
at several localities, in 938 to 1,467 fathoms. Its marginal plates are
closely covered with small scale-like spinules, but bear no marginal
spines.
The disk is small and the arms long. It is sometimes over a
foot in diameter.
Another new and very elegant species of this genus
{A. formosus V.) was taken sparingly at several stations, in 1,467 to
1,608 fathoms. This species has a rather broad, flat, pentagonal disk,
with large, distinct, hexagonal paxillae, while the arms rapidly narrow
and have only one or two rows of paxillae distally. Their tips are slender and terminate in a thickened apical plate. There are no marginal
tus v.),

spines.

A

very interesting

to Arehaster

and

new

form, taken in

many

Astropeeten, closely resembling

localities, is

related

some of the spinose

species of these genera in general appearance. It represented a new
genus {Benthopecten spinosus Y.). The flat dorsal surface is closely covered with tesselated, angular plates, having single, definite, small pores
for solitary branchial papulae between them, while there are no true
paxillse, the small spinules arising singly, or two or three together,
directly from the plates. The marginal plates, above and below, bear
single large, sharp spines, the five largest ones occupying the central
interbrachial plates, on the upper margin. The disk is of moderate or
rather small size, but the arms are long and tapered. It occurred in
855 to 1,917 fathoms, in 1883, but is most abundant in 1,200 to 1,500

fathoms.

Among

the most interesting of

the remarkable genus Brisinga.

many

localities in

all

the star-fishes were two species of
of these (jB. elegans V.), taken in

One

1883 and 1884, in 906 to 2,021 fathoms, sometimes in

large numbers, has often been obtained and preserved nearly entire.
It is a

handsome

species with very long, slender, finely-tapered arms,

usually eleven or twelve in number, but varying from nine to thirteen.
* In one case I also found in its stomach a fresh specimen of the common surface
barnacle {Lepas anatifer), which is often found in large numbers attached to floating
timber, &c., in the Gulf Stream. This Lepas unquestionably sank to the bottom and
was swallowed by the star-fish (living at the depth of 1,395 fathoms) before decomposition had begun. This illustrates well the dependence of the deep-sea life on the

surface fauna.
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The small disk and the

basal, slightly swollen portion of the arms are
covered with small sharp spimiles, arranged in small clusters or standing singly, but not forming definite transverse groups on the basal part
of the arms. The marginal spines are long and very slender, and mostly
stand in a siugle row. The other (5. costata V.) is a coarser species,
which usually comes up broken into numerous fragments, by spontaneous division. In this species the spinules and pedicellarise form large
and prominent transverse ridges or ribs on the swollen basal part of the
arms, as well as on the distal portion. It resembles the i>. coronata Sars,
in general appearanx^e.
It was taken during the last two seasons in
091 to 2,021 ftithoms.
The curious little pentagonal star-fish, described by
ville Thomson

Wy

(Voyage of the " Challenger," p. 378, Figs. 97, 98), as Forcellanaster cceruleus (figs. 40, 41), was taken in considerable numbers at many localities,
in 1883 and 1884, in 816 to 1,917 fathoms.
Its ccerulean color is due
only to the bluish mud, with which its large stomach is usually filled,
showing through the translucent integument. The real color is bull" or
pale salmon.

Among

the large and

showy forms of

star-fishes is a

new

species of

Solaster {S. ahyssicola V.), which is bright red or orange in color,

often becomes over a foot in diameter.

and

has a broad disk and usually

has rather small rounded clusters of spinules on
both above and beneath. The spinulation

eight or nine arms.

It

moderately elevated

paxillse,

is

It

coarser and the paxillae larger, more elevated, and less crowded than
shallow waters.

in S. eiideca, of the

The Ophiurans were abundantly represented by many

species,

some

of which were previously uudescribed and others unknown from this
Several of them are of large size and conspicuous. Among
region.

these one of the largest and most abundant was Ophiomusium Lymani,

of which many hundreds or even thousands were often taken in a siugle
haul in 900 to 1,100 fathoms. It has occurred at many localities in 238

Another almost equally large species of the same
Lym.) also occurred abundantly at several stations
2,309 fathoms. A handsome species, remarkable for its large

to 2,033 fathoms.

genus

(0. armigeriim

in 1,731 to

and

distinct, symmetrically arranged dorsal scales {Ophiogliiplm buUata),
has been taken in considerable numbers in 1,008 to 2,574 fathoms.
smaller flattened species (0. Icpida Lym.) occurred in vast numbers at
several stations, both in 1883 and 1884. It seems to be very abundant
at about 1,500 fathoms, and is widely difi'uscd in 428 to 2,574 fathoms.
Our jierfect specimens generally, if not always, have small, slender
spinules scattered over the disk, which was not the case with the original types described by Lyman. The spinules are easily rubbed oti".
large species of Ophiochiton {0. grandis V.) was taken in 888 fathoms.
This genus had not been taken before in this part of the Atlantic.
Numerous species of Ophiacantha, which is a very common and characteristic deep-water genus, were taken, among which were several that

A

A
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were undescribed and others not before known from this region. The
species of simple-armed Astrophytonidce, taken by the "Albatross," have
been referred to on previous jtages [pp. 8, 10]. They are often found
clinging to the Pennatnlacea and Gorgonians, in large numbers, in company with the various species of Ojphiacantha.
The very common species, Antedon dentata, was the only crinoid obtained, with the exception of fragments and young of BMzocrinus (fig.
Of the former we also took a few young specimens, in the attached
57).

stemmed condition

or

(fig. 58).

A fine species of stalked crinoid

belonging to the genus, Benthocrinus,
off Chesapeake Bay.

was dredged in 1884, in 2,021 fathoms,

OEUSTACEA.
The Crustacea were very numerous and included many new forms of
great interest. According to the report of Prof. S. I. Smith* there were
fifty-seven species of deep-water Decapod Crustacea, besides fifteen shallow-water ones. Of these he has described nineteen as new. At the
single haul in 2,949 fathoms six species were taken, while thirteen occurred below 2,000 fathoms, and twenty -nine below 1,000 fathoms.
The twenty-nine species taken below 1,000 fathoms include twentyone Caridea, or true shrimp, two Eryontidse, three Galatheidae, one Pa-

and one Brachyuran belonging to the Dorippidse.
compare these results with the lists of the fauna
of the North Atlantic below 1,000 fathoms, given by the Rev. Dr. Norguroid, one Lithodes,

"It

is

interesting to

man

in the presidential address to the Tyneside Naturalists' Field Club,
published last year. In Dr. Norman's lists only twelve species of Decapod a are recorded, none of them from as great a depth as 2,000 fathoms,
and of these twelve species seven were known only from the Blake'
'

dredgingsof 1880."
In the course of subsequent studies Professor Smith has added a few
more species to the list.
The deep-sea Crustacea are neither degraded in structure nor small in
•

size.

Among them

many

of the species are remarkable for their great size.

are representatives of all the higher groups, while

A

true crab
{Qeryon quinquedens Smith, fig. 156), common in 105 to 816 fathoms, is one
of the largest crabs known, for the massive body is often 5 inches long and
6 broad. It is dark red in color. The great spiny spider-crab (lAthodes
Agassizii Smith, fig. 151), first described from' the "Blake" collection, but
also taken in 1882 and 1883 by the Fish Commission, measures over 3 feet
across the outspread legs, while the body is 7 inches long and 6 broad, and
covered with long, sharp spines. It ranges from 410 to 1,255 fathoms.
Several of the shrimp are nearly a foot long, not including the antennse, which, like the legs, are often remarkable for their great length and
slenderness.
* Report of the United States Commissioner of Fisli and Fisheries, Part X, for 1882
(published 1884), p. 345, and American Journal of Science, vol. 28, p. 53, July, 1884.
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according to Professor Smith, are some of the more
"A new genus of Brachyura, allied to Ethusa, 1,496
Milne-Edwards' new
to 1,735 fathoms; an Anomuran belonging to
fathoms
two species
[=3hinidopsis
1,479
WhiteavesJ,
genus Oalacantha
Willemcesia)^
beEryontidaB
allied
to
of
genus
a
(fig.
Pentacheles
152,
of
tween 843 and 1,917 fathoms; a stout Paloemonid (iV^ofos^owws, fig. 160),
6 inches long and intense dark crimson in color, 1,309 to 1,555 fathoms; a
gigantic Pasiphae {&g. 158), 8J inches long, 1,342 fathoms; three species

The

folio wiDg,

interesting forms

:

A

;

of a remarkable new genus allied to Pasiphae, and also to Hymenodora^
and some other genera of Palsemonidae, which shows that Pasiphae is
closely allied to the Palaemonidse; a large Penceid, a foot in length, referred to the little-known genus Aristeus

(fig.

159)

;

and a large

Sergestes,

3 inches in length."

"A striking characteristic of the deep-sea Crustacea is their red or
few species are apparently nearly colorless, but the
reddish color.
great majority are some shade of red or orange, and I have seen no
few species from between 100
evidence of any other bright color.
and 300 fathoms are conspicuously marked with scarlet or vermilion,

A

A

markings were not noticed in any species from below
Below this depth orange-red of varying intensity is
apparently the most common color, although in several species, very
notably in the Notostomus already referred to, the color was an exceedingly intense dark crimson."
I have in former articles repeatedly called attention to the prevalence
of salmon, orange, and scarlet colors among the deep-sea animals of various groups, and have insisted that these are protective colors in consequence of the peculiar nature of the light transmitted to them through a
but such

bright'

1,000 fathoms.

vast thickness of sea-water. Thi§ view necessarily implies that a certain
amount of sunlight is thus transmitted. The existence of well developed
eyes in the deep-sea fishes, cephalapods, Crustacea, &c., may well be regarded as positive evidence of the existence of a certain amount of light
even at the greatest depths explored. According to Prof. S. I. Smith
there were sixteen species of decapod and schizopod Crustacea taken by
the "Albatross" at depths below 2,000 fathoms, eight of them ranging

downward

to 2,949 fathoms, and all these si)ecies had normal faceted
Nine of then had dark-colored eyes, similar to allied shallow- water
species, and not much smaller; four had small black or dark eyes; one
had light-colored eyes larger that usual in the shallow-water species of
the same genus and nine had small light-colored eyes.
Professor Smith has also called attention to the remarkably large
size and small number of the eggs of many of these deep-sea Crustacea,
their eggs being often ten, fifteen, and sometimes even more than three
hundred times larger than those of allied shallow-water species.
" The large size of the eggs is a marked feature in many of the deepwater Decapoda. The eggs of Eupagurus politus from 50 to 500 fathoms,
are more than eight times the volume of those of the closely allied and

eyes.

;
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larger E. hernhardus from shallow water, and in Sahinea princeps, from 4:00

more than fifteen times as large as in >S. septemThe most remarkable cases are among
the deep-water genera. Oalacantha rostrata and G. Bairdii, from between 1,000 and 1,500 fathoms, have eggs 3™™ in diameter in alcholic
to 900 fathoms, they are

carinata, from 25 to 150 fathoms.

specimens, while in the vastly larger lobster they are less than 2™™.
largest crustacean eggs known to me are those of Parapasiphae sul-

The

eatifrons (fig. 162), a slender shrimp less than 3 inches long, taken between 1,000 and 3,000 fathoms. Alcholic specimens of these eggs are fully
4 by 5™'» in shorter and longer diameter, fully ten times the volume of the
eggs of Pasiphae tarda from 100 to 200 fathoms, more than three hundred
and fifty times the volume of those of a much larger shallow-water Palcemon, and each one more than a hundredth of the volume of the largest individual of the species. From the peculiar environment of deep-water
species it seems probable that many of them pass through an abbreviated
metamorphosis within the egg, like many fresh -water and terrestrial
species, and these large eggs are apparently adapted to producing young
of large size, in an advanced stage of development, and specially fitted
to live under conditions similar to those environing the adults."
"Among the Schizopoda there are two large species of Gnathophausia,
one over 4 inches in length, and a LopJiogastfr, all from below 2,000
fathoms. One of the most interesting Schizopods is a small Thysanoessa
(a genus of Euphausidae) from 398 to 1,067 fathoms, of which one female
was found carrying eggs. The eggs are carried in an elongated and
flattened mass beneath the cephalothorax, are apparently held together
by some glutinous secretion, and are attached principally to the third

pair of per£eopods (antepenultimate cephalothoracic appendages)."

One
gica,

of the Schizopoda of frequent occurrence is Thysanopoda Norvetaken at the surface, and also apparently from 150 to 239 fathoms,

in the trawl-wings.
" The Amphipoda from deep water are comparatively few in

number,
and have not yet been carefully examined, but among them is one specimen of the gigantic Eurytlienes gryllus Boeck {Lysianassa Magellanica
Milne-Edwards), probably the largest of all known Amphipoda. This
si^ecimen, which is over 4J inches long, and very stout in proportion,
was taken in 1,917 fathoms, north latitude 37° 56' 20", west longitude
70° 57' 30". The few previously known specimens came from Cape
Horn, Greenland, and Fiumark, and have apparently all been taken
from the stomachs of fishes. This species and its occurrence in the extreme Arctic and Antarctic seas, has been much discussed, and is the subject of a long memoir by Lilljeborg, but the apparently anomalous distribution is explained by its discovery in deep water off" our middle
Atlantic coast."

Other Amphipods are Themisto bispinosa, apparently from 373 to 1,348
fathoms, in trawl-wings ; and Epimeria loricata, in 168 to 239 fathoms.

The Cumacea and Isopoda are each represented by several

species,
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but these groups have not yet been fully examined. Among the Isopods,
one of the largest and most common is Syscenus infelix Harger (fig. 164),
which is orange in color. Another singular species is Astacilla granulata
Harger (fig. 105).
The Copepoda and Ostracoda are very abundant, both in the lots obtained in the trawl- wings and in the surface collections. Very many fine
species were noticed, but they have not yet been reported upon by Mr.
Eathbun, who has charge of these groups. He has studied a number
of interesting and novel forms of Lerneans found parasitic on several
of the deep-sea fishes. A representative of this group {Antheacheres
Dubenii Sars, tigs. 160, 107), which lives in the stomach of the large seaanemone {Bolocera Tuediw) has been referred to on a previous page [p.
12].

The Cirripeds were represented

deep water by several species of
one of these
Two
{8. Strdmii) occurs frequently on the deep-sea gorgonian corals.
or three species of this group live upon the large crab, Geryon quinquedens, some of them on the exterior and some in the gill-cavity. A
large species of Scalpellum, allied to 8. regius W. Thomson, was taken
several times in deep water on Brown's Bank, off Nova Scotia and
large clusters of Balanus Hameri were dredged on the shallower parts
of that bank.
in

Scalpellum and allied genera, most of them of small size

;

;

PYCNOGONIDA.
The Pycnogonida were

well represented

by two

or three very large

species of Colossendeis and other genera, in 900 to 1,500 fathoms.

across the outstretched legs.
1,106 fathoms.

It is

Some

measured nearly 2 feet
Nine of them were taken at one haul in

of the largest of these ( G. colossea Wilson,

orange-colored in

fig.

109)

life.

ANNELIDA.
The Annelida are well represented at all depths, but yet they appear
be relatively much less numerous below 500 fathoms than in shallower
water. In 100 to 300 fathoms they are usually abundant. The most
to

conspicuous species, as well as one of the most abundant, is Hyalinmcia
artifex V. (figs. 177-179rt), which inhabits and drags about a large, quilllike, free tube, often 8 to 10 inches long, oi)eu at both ends, and so translucent as to show the large iridescent annelid within it. This is frequently
taken in verj^ large numbers, several thousands coming uj) in a single
haul, in 150 to 040 fathoms. Two species of Actinians [Sagartia ahyssicola and the young of Actinauge nodosa) are very often attached to these
tubes, and also various hydroids and sponges.

There are also two or three large species of Leodice
v.,

fig.

{L. polybranchia

180, L. vivida, &c.), wliich inhabit irregular, rough,

like tubes, very

common

in 100 to 300 fathoms.

parchmentNofhria conehyphila
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which constructs

flat,

free tubes, about 2 inches long, out of

bivalves, often occurs in vast

A large and
aurantiaca Y.,
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numbers

in the

warm

broken

zone.

conspicuous, smooth, orange-red scaly annelid {Polt/noe
173), lives as a commensal among the tentacles of Bolo-

fig.

; and another species of this group (P. Acanellce V., fig. 172,
very abundant among the branches of Acanella Normani. It has
a dark purple proboscis and finely spinulose scales. Numerous small
species of many genera have been taken at great depths.
Several other interesting deep-sea annelids are illustrated on the

cent Tuedicv
a-c), is

plates

(figs.

172-190).

GEPHYREA.
Several large and remarkable species of Gephyrea have been taken

Among them

in deep water, but thej^ are not yet determined.

there is

a large strongly sulcated species (fig. 192), taken in 707 to 1,060 fathoms,
which is often 3 to 5 inches long and nearly an inch in diameter, in alcohol.
Another equally large species, from 858 to 1,168 fathoms, is covered
with large warts or verrucce. Both of these appear to be species of
Phascolosoma. There is a large Friapuliis (fig. 191 a) from 1,000 fathoms,
and a small one from 1,060 fathoms.
large Thalassema occurred in
1,600 fathoms.
,

A

NEMERTEANS.
The nemertean worms are not common

in

deep water, and but few

species have been taken in our deep-water dredgings.

most interesting one

The largest and

a bright orange species, which grows to the
length of 10 feet or more, and is about a third of an inch in diameter.
It occurred in 192 fathoms, and is identical with Macronemertes gigantea
Yerrill, originally from the Gulf of Maine.
Gerebratulus luridus Y. (fig.
195) occurred in 64 to 192 fathoms.
is

MOLLUSCA.
The Mollusca were very numerous and proved to be of even greater
by the " Fish Hawk." The number of species of Mollusca added to the fauna of this region by the "Albatross" in 1883 was more than 150, of which over 80 were undescribed.*
Four new forms of Cephalopods were taken, including two new geninterest than those previously taken

era.
One of these, from 2,949 fathoms, is an Octopod {Eledonella pygm(ea Y.), allied to Wedone, but peculiar in having the suckers singularly enlarged and altered in form on the hectocotylized arm (fig. 64).
Another, from 1,731 fathoms, is a small squid (Leptoteuthis diaphana
Y., fig. 62), remarkable for its slenderness and transparency^ and for its
* Most of these new species are described by the writer in the Transactions of the
Connecticut Academy, vol. vi, 1884, with figures.
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very elongated head.

The others are
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species of Octopus, from 142

and

1,290 fathoms.

One of the most remarkafoi'ms occurred.
the living ones only
fathoms,
to
from
2,594
1,395
ble is a large shell,
{BentJiodoUum ahysgenus
new
a
constituting
fathoms,
below
from
2,000
sorum v., fig. 84, «, &), allied to DoUum, but having an operculum, and
Its animal and dentition are,
in form somewhat resembling Biiccinum.
however, like DoHum. There was also a thin and delicate Buccinum [B.
abyssorum V., fig. 80) of good size, the live ones ranging from 906 to
1,309 fathoms. Several interesting new forms of ^Sip/io occurred. These
are mostly small species, but some of them are of good size, as 8. proOf Gastropods many new

fundicola V. (fig. 81), living in 1,525 to 2,574 fathoms.
The curious and very beautifully sculptured shells belonging to the
genus Seguenzia were among the most interesting forms. Two species
were taken living. One of these is 8. formosa Jefffreys (fig. 88), the

other

is

a closely related

new

species, 8. eritima V.

(fig.

89).

They

both occurred several times in 1,290 to 2,033 fathoms. The possession
of these species, with the animal preserved in ^Icohol, enabled .me to
study the dentition, and thus ascertain the zoological atfinities of the
genus. It proves to belong to the Tfenioglossa, somewhere near Aporrhais and Fossarus, but evidently represents a new family {8eguenzid€e
It has no relationship whatever with Trochidte, where it had been
Y.).
put by Boog- Watson and by Dall, nor with Solaridce, where it wiis located by Jeffreys and others. The resemblance to these widely diverse
groups is confined entirely to the shell, which is, however, very peculiar.
The Toxoglossa, as usual in deep water, were relatively very numerous, and included several handsomely sculptured new species belonging
to Pleurotomella and allied genera. The largest of these is P. Bairdii
(fig. 68), which is the largest member of this group known off our coast.

Another remarkable and
It occurred living in 1,537 to 2,021 fathoms.
elegant species is P. Catherinw (fig 76, a), from 843 to 2,033 fathoms. P.
P. Emertoni (fig. 74), from
Benedicti (fig. 70, «), from 1,290 fathoms
1,917 fathoms and P. Bruneri (fig. 75), from 1,608 to 2,033 fathoms, are
also handsome shells, with the elegant and delicate sculpture and traus;

;

lucency characteristic of many deep-sea shells.
The Chitons or Polyplacophora are very scarce in deep water, perhaps
owing to the small number of suitable objects to which they can adhere,
for even the small limpets are generally found in worm-tubes, empty
Only five species of Chiton have
skate's eggs, or other similar places.
been taken below 60 fathoms by us, and most of these also live in shallow
water and do not go very deep. One was a very interesting new species
{Euplacopliora Atlantica V., figs. 102, 102a) belonging to a group not
known before from the Atlantic. It is remarkable for the very broad
anterior girdle.

The lihiphidoglossa are well represented in deep water by several
handsome species belonging to the Trochidie, such as Calliostoma Bairdii
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Margarita regalis V. & S. (fig. 97), M. lamellosa Y. & S.
and by several small species of Cyclostrema. A more peculiar

S. (fig. 96),

(fig. 98),

group includes curious small limpet-shaped
to Fissurella, but imperforate at tip.

from our deep dredgings.

shells,

not distantly allied

Of these we now know 10

species

These belong to the genera Addisonia,

1 spe-

CoecuUna, 6 species; Lepetella, 1 species; Fropilidium, 2 species.
The Tectibranchs are relatively abundant in deep water, one of the

cies;

Koonsia ohesa Y. (fig. 107), grows to a very large size,
some examples being 4 to 5 inches long and 3 broad. A large and
handsome new Scaphander {8. nobilis Y., fig. 106) was taken alive in
shell-less species,

1,058 to 1,309 fathoms.

The Scaphopods are much more numerous in deep than in shallow
by several species of Dentalium,
Siphodentalium, and Cadiilus (fig. 126). D. solidum, from 843 to 1,309
fathoms, grows to the length of 3^ inches. Gadulus grandis Y. and another
allied new species {G. princeps Y.) are remarkably large representatives
of this genus. The former lives in 816 to 1,537 fathoms, the latter in
water, and are abundantly represented

1,525 to 1,594 fathoms.

Of Heteropoda,
of Atlanta

(figs.

eight species were taken, including at least six species
Part of these were only dredged as dead

110, 111).

but others were taken alive at the surface. Two transparent
(fig. 112) and Firoloides were common at the surface,
associated with Sagitta, which it somewhat resembles in shape. All
these species, except one, and most of the twenty-three Pteropods have
long been known from the more tropical parts of the Atlantic, but not
from so far north.
The bivalves or Lamellibranchs are relatively less abundant than in
shallow water, and are less peculiar; but they include numerous species
of the Auatinidae and Corbulidse (especially the genus Necera), the ISTuculidse, including the genera^ Nucula, Leda, Yoldia, Glomus, Malletia, &c.;
shells,

species of Firola

and the Arcidge, including Area and Limopsis. The Lucinidae are also
well represented by several species of Gryptodon (or Axinus) and other
genera. Among the most peculiar forms are Pholadomya arata (figs.
133, 134), Mytilimeria flexuosa

(fig.

132), Verticordia ccelata

(fig.

131, a),

and Poromya subkvis (fig. 128). Several species of Fecten and Amussium
also occur, most of them with delicate, translucent, and elegantly sculptured shells

Of

(figs. 141, 142).

we took two deep-sea species, both new to our
but known on the European side. These are Waldheimia cranium,
in 1,362 fathoms, and Discina Atlantica, in 1,251 to 1,467 fathoms.*
the Brachiopoda

coast,

The accompanying tables will give an idea of the number and bathymetrical distribution of the different groups of Mollusca.
•

The

writer's published listt of the

*Aii additional species
fathoms,
t

was obtained

Mollusca taken in 1880 to 1883 by

in 1884: Atretia gnomon, in 1,525 to 1,594

Transactions Connecticut Academy, vol.

vi, p. 263, 1884.
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the " Fish Hawk " and "Albatross," off our northeru coast, exclusive of
those dredged only in shallow water, included 380 species and 21 named
varieties.
But of these, at least 42 are pelagic species, taken either
alive at the surface or

dead at the bottom,

viz

:

Cephaloi)oda, 2

;

Tsenio-

Pteuoglossa, 1; ]^udibrauchiata, 4 (2 live also in shallow
Heteropoda, 8; Pteropoda, 24 Lamellibranchiata, 3 (2 live also

glossa, 1;

water)

;

;

now considered as
deejiwater forms, may be pelagic, for if is difficult to tell at what depths
free-swimming species of Cephalopods are taken, unless they occur'in
the stomachs of the deep-sea fishes. Many small Gastropods, &c.,
living habitually on floating Fucus and Sargassum, are caught with
these sea-weeds in the trawl, on its way up or down, and mingling with
the shells from the bottom may give rise to errors of this kind. Thus
some of the species of Eissoa, Gingula, Cithna, &c., may not really live
at the depths recorded, but at the surface. There were also a considerable number of minute, undetermined species not included in the list.
During the season of 1884 about 40 species, of which about 25 were
nndescribed, were added to this list. These are largely from the deepest
dredgings.
Of the 343 species* and 20 named varieties in my published list
of 1883, regarded as living at the bottom, 89 are also shallow- water
forms, living habitually in less than 60 fathoms, in this region. A considerable number, considered as deep-water species on this part of the
coast, occur in shallow water north of Cape Cod, and some of them may
eventually be found to occur in the cold belt off Martha's Vineyard in
25 to GO fathoms. Of the shallow-water species, 63 occur also between
200 and 500 fathoms, and 18 below 1,000 fathoms. Some of these have
a remarkable great range geographically, as well as in depth. Of the
273 species and varieties regarded as belonging to the deep-water fauna
in this region, 143 have occurred in the comparatively warm zone, between 60 and 200 fathoms. A considerable nuuiber of these have been
taken only in the more southern dredgings, off Chesapeake Bay and
Cape Hatteras, and some of them only in depths not much exceeding
100 fathoms, where the Gulf Stream has the greatest effect.
In this
zone occur species belonging to southern genera, such as Doliuni
Bairdii (fig. 83), Marginella borealis (fig. 79), Solarium boreale (figs. 95,
95«), Avicnla hirundo, &c.
The number that occupy the zone between 200 and 500 fathoms is 128,
wjiile 118 inhabit the depths between 500 and 1,000 fathoms, and 96
have been taken between 1,000 and 2,000 fathoms. Although but five
of our dredgings have been in more than 2,000 fathoms,t we are able to
in shallow water).

Possibl}^ a few other species,

* More recent studies of the 1883 shells have added several species to the list, mostly
from the deei)er localities. They are iucluded in the accompanyiug list.
t During the season of 1884 other series of dredgings were made in the same region
in depths below 2,000 fathoms. From these a large number of additional species of
Mollusca and other groups were obtained.
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enumerate 34 species from between 2,000 and 3,000 fathoms, which is a
much greater number than had previously been recorded from such
depths in the N^orth Athmtic.
The species and varieties already described as new irom the 1883
collections are 76, as follows Cephalopoda, 4 Gastropoda, 58 Soleuo;

;

:

concha, 4; Lamellibranchiata, 10. The total number of species of Mollusca added to the fauna of tliis region by the Fish Commission dredgings since 1880

over 275.
groups of MoUusca differ greatly in the relative proportion of deep and shallow water species, as shown by the following tables.
Thus the deep-water Cephalopods are 23, against 4 shallow-water and
surface species.
The Gastropods exclusively deep water are 166,
against 38 of shallow- water origin. The shallow- water Lamellibranchs,
however, seem to have a much greater tendency to range into deep
water, for of these there are but 68 deep-water species and varieties, associated with 46 shallow- water ones.

The

is

different

TUNICATA.
On

the upper part of the Gulf Stream slope, at the depths of about 65

to 125 fathoms, in localities

gravel,

it is

where the bottom

is

of compact sand and

often well covered with various sponges, hydroids {Tuhu-

and large, rough groups of a coarsely wrinkled
which appears to be identical with Cynthia partita Stimjjson.
This species occurs abundantly in shallow water on stones, piles, &c.,
from IsTorth Carolina to Vineyard Sound, often forming, in such situations, large, irregular clusters.
A few other sijecies, not yet studied,
also occur, though less commonly, on the hard bottoms in 100 to 125
fathoms. At the northern stations, off Nova Scotia, where the bottom
is often stony, many of the well-known northern forms occur, such as
Boltenia Bolteni, Ascidia complanata, Cynthia pyriformis, &c. In the
deeper waters, where the bottom is usually of soft mud and sand, or ooze,
ascidians are not very common, though several undetermined species of
Molgula and allied forms have been taken. One si)ecies of Molgula,
which was taken in 1,608 fathoms, is about an inch in diameter, soft,
flattened, and covered with a thick coat of foraminifera.
The most interesting ascidian taken by us is a new species of the
curious, long-stemmed genus, Culeoliis, first discovered by the " Challenger." It is peculiar to deep water, and a species very closely allied
to our own was dredged bj^ the " Challenger off" the coast of Japan.
1
have named our species Culeolus Tanneri (figs. 144, 145, a. b.)* in honor
of our accomplished commander.
laria, Gladocarpus, &c.),

ascidian,

"'

*

Culeolus Tanneri Verrill, sp. uov.

Stem

long, slender,

somewhat decreasing

in size

from the base to the summit. Body irregularly pear-shaped, the lower end tapering
to a conical form, where it joins the stem, while the stem itself can be seen extending
upward about 15 to 20'"'° along the dorsal margin, where it forms, for that distance, a rounded midrib terminating in a prominence in one specimen and at a de
;M
H. Mis. 67
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Several fine species of Salpa, some of tbein of greiit size, often ocin our trawl, but they belong to (he surface fauna,

curred in abundance

and

mentioned more particularly under that head.

will be

BRYOZOA.
The Bryozoa

collected

have not yet been carefully studied.

They are

usually not abundant in deep water, owing mainly to the absence of

favorable objects for attachment.
or hard concretions in deep water

Whenever we have met with bowlders
we have generally found a number of

On

species of Bryozoa adhering to them.
G5 to 125 fathoms, several species

the hard, spongy bottoms, in

commonly

occur, mixed with the
hydroids and sponges, or adhering to ascidians, shells, pebbles, &e.
One of the most interesting of these is a slender s])ecies of ISalicornaria.
On the stony bottoms off Nova Scotia, in about 100 fathoms, large
numbers of well-known northern species were taken. On stones and
hard concretions, taken at station 1124, in 640 fathoms, there are several
species, among wliich are Cellular iascabra, Biscopora ovalis, and a Tubulipora.
The two latter also occurred on stones from 234 fathoms, with
Memhranipora Flemingii and other species. The curiously branched
form, KinetosJdas (or Bugulopsis) flexilis V., occurred in 194 fathoms.

SPONGES.
The sponges obtained in this region have not yet been studied. Those
from deep water are not very numerous, but some of them are of great
interest.
One large handsome, vase-like, vitreous sponge, resembling
Holtenia, was taken at station 2067, in 122 fathoms, off Nova Scotia.
thin, felt-like species, belonging to the same group, occurred in 640
A large, coarse-fibered, felt-like P/taA-e^iia, growing in
to 780 fathoms.
semicircular or funnel-shaped fronds, was taken in 040 fathoms, together

A

pression in another.

The

dorsal margin

is

nearly straight, but swells out a

little in

row of small scattered papillae alonp; the ridge.
The distal end is large, ronudod, swollen, and bordered on each side by a distinct keel,
whicli is covereil with several crowded rows of prominent, rough, though soft papillaj,
which merge into a large, triangular patch of similar but larger papillae, situated on
tho dorsal side near the distal end, where the dorsal carina meets the lateral ones
the papilhe in this cluster are large, stont, tapering to a point, and covered on all
The lateral rowsofpapilhr extend back to about
sides with minute, conical spinules.
the middle of the body on the ventral side, where they meet, thus inclosing a large
ovate area, near the middle of which the large doacal-opening is situated. This opening is bilabiate, each lip bordered with one or two rows of elongated, rough papillsB,
like those of the lateral carinte. The oral opening is very large, in expansion nearly
the middle, and

is

snhcariuate, with a

;

ronnd, the proximal side sometimes bending inward, leaving a sinus on either side of
it
the margin is thickened and revolute, bordered by a row of small tapering papilla;.
The whole surface of the test is covared by minute, granule-like or conical elevations,
;

are rather close over the dorsal parts, less numerous beneath. Color dull yellowish gray, the stem dark brown.
Length of tho stem of one specimen, 155""" its diameter near the base, 2™"' length
of body, 70™™ greatest diameter, 4(^°"° diameter of mouth, S""™. Station 2041, in
1,608 fathoms, 1883.

which

;

;

;

;
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with a skuder pinuate species of Cladorhiza [G. abyssicola Sars ?). The
large, stout, clavate, species {C. grandis V., fi^a:. 1), occurred occasionally.
The curious
It is not uncommon in 100 to 200 fathoms off X<)\ a Scotia.
slender-stemmed Stylocordyla longissima G. O. Sars, was dredged on
muddy bottoms several times in 407 to 1,423 fathoms. PormUia ecfiinata Verrill, which forms large, harsh, spiculose halls, attached to the

mud by long root-spicules,
On the hard bottoms in

occurred in one instance.
65 to 125 fathoms several irregularly lobed

and branched species, belonging to Chalina, Isodictya, EalicJiondria, &c.,
occurred in great abundance. With these there were large numbers of
hard, rigid, sparingly branched and rather strong stems of an unknown
sponge, composed of long closely-united siliceous spicules.

FAUNA OF THE NORTHERN WATERS.
One trip, stations 2053 to 2084, was made to the northern waters,
during which a number of hauls were made, both in shallow and deop
water, on and near Brown's Bank, off Cape Sable, Kova Scotia, and oft"
the southern slope of George's Bank, August 29 to September 5. On
the southern border of Brown's Bank a rough, hard bottom, covered
with stones and large barnacles, was found in 108 to 113 fathoms (stations 2069 to 2071), on which the great bush-coral {Primnoa lepadifera)
appeared to be abundant, and several good specimens of it were obtained by the use of tangles and grapples, but the bottom was too rough
Various other well-known northern and Arctic species,
for the trawl.
most of them already discovered in the same region by our former explorations, were obtained from the cold-water localities, many of which
were in moderate depths. Great clusters of the large barnacle {Balanus Hameri) were dredged in abundance iu 80 to 120 fathoms on Brown's
Bank. It was usually associated on these rough, stony bottoms with
Balanus porcatus. Among the more prominent of the northern Echinowere Solaster endeca, Crossaster
papposus, Lophasterfurcifer (fig. 49, a), OpMacantha spcctahilis^ and several
new species of OpMacantha enumerated in the general list.
One interesting Arctic shell was added to the American fauna on this
occasion. This is a limpet-like species {Piliscus commodus Midd.) previously known irom the extreme northern coasts of Europe and Asia,
from Iceland, and from Alaska. It was dredged in the same region as
the Primnoa, in 150 fathoms, and lives clinging closely to the rocks.
Doubtless other additions to onr northern fauna will be found among
these northern dredgiugs when they shall have been carefully studied.
On the hard bottoms, covered with barnacles, &c., in about 100 fathoms, off Nova Scotia, several northern species of sponges were obtained,
mostly of Halichondria, Chalina, and allied genera. Among these were

derms taken

in these northern waters

Ghalina oculata, Polymastia robusta, &c.

The fauna

in

the deep-water localities dredged on the same trip

(sta-

tions 2072 to 2078, 20§3, 2084) did not differ essentially from that found

atrrco esponding depths

oft"

Martha's Vineyard.
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7iV 1883.

ALOYONAKTA.

&

Pennatula aculeata Kor.
B. range, 07 to 1,255

Dan.

latlioiiis,

Figs.

7, a, h.

Abuntlant

1883.

locally.

Pennatula aculeata^ var. rosea. Kor. & Dan.
B. range, 157 to 410 fatbomw (197 fathoms, 1883).

Pennatula

IMgs. 8,

{Ptilella) borealis Sars.

Eare.

8((.

More

B. range, 192 to 1,255 fathoms (204 to 1,255 fathoms, 1883).

common

off

Nova

Scotia.

Benthoptilum sertnm Verrill. Fig. 4.
B. range, 843 to 1,073 fathoms (843 fathoms, station 2115,
Hatteras, 1883). Hare.
Balticina Finmarchica (Sars) Gray.

ofi'

Nova

Cape

Figs. 11, 11«.

B. range, 104 to 858 fathoms (197 to 858 fathoms, 1883).

common

oft"

Not rare;

Scotia.

AntJioptilum grandiflorum Verrill.

1879.

Fig.

9.

Scarce

B. range, 302 to 1,731 fathoms (1,098 to 1,731 fathoms, 1883).
and local common olf Nova, Scotia.
;

AntJioptilum Murrayl Kolliker.
B. range, 640 to 1,362 fathoms (843 to 1,362 fathoms,

1883).

Common

locally.

Funiculina armata Verrill. 1879.
B. range, 252 to 1,362 fathoms (1,050 to 1,362 fathoms, 1883).

Not un-

common.
Kophobelemnon tcnue

Verrill.

Fig. 5, a.

1884.

B. range, 1,362 to 2,369 fathoms, 1883.

Kophobelemnon scabrum

Verrill.

Not common

;

local.

1883.

B. range, 499 to 788 fathoms, 1883.

Not common; abundant

locally

in 1884.

Umbellula Bairdii Verrill. 1884. Fig. 2.
B. range, 1,731 to 2,033 fathoms, 1883. Not
Umbellula Guntheri Kolliker. Fig.
B. range, 1,731 to 2,033 fathoms, 1883.

common;

local.

3.

Not commou

;

local.

• The foUowiug paper ou the "Blakw expedition" Anthozoa contains descriptions
and fignres of many of the deep-sea species by the writer:
Report on tie Anthozoa.and on some additional species dredged by the "Blake" in
1877-'7i», and by the U. S. Fish Commission steamer " Fish Hawk " in 1880-'82.
From the Bulletin of the Museum of Comparative Zoology, vol. xi, No. 1, July, 1883.
Many species are also described by the Mriter in "Brief Contributions to Zoology
from the Museum of Yale College" in the American Journal of Science, 1878 to 1884;

and others in the Proc. U.

S,

National Museum, vol.

ii,

pp. 165-205, 1879.
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Protoptilum aberrans Kolliker.

B. range, 861 to 1,290 fathoms (1,098 to 1,290 fathoms, 1883).
Bistichoptilmn gracile Verrill.

B. range, 780 to 1,050 fathoms (1,050 fathoms, 1,883).
Scleroptilum gracile Verrill.

Eare.

1882.

Fig.

1884.

Rare.

6.

Abundant

B. range, 1,467 to 2,369 fathoms, 1883.

locally.

Renilla reniformis Cuv.

B. range, shore to 15 fathoms, off Cape Hatteras, 1883.
Acanella

Normam

Verrill.

1878.

Very common and abundant.

B. range, 105 to 1,731 fathoms, 1883.
Lepidisis caryophylUa Verrill.

1883.

Common.

B. range, 1,098 to 1,735 fathoms, 1883.
Keratoisis ornata Verrill.

1878.

B. range, 150 to 300 fathoms off Nova Scotia; 858 fathoms, 1883, off
Cape Sable dead joints. Northern not rare off Nova Scotia.
;

;

Lepidogorgia gracilis Verrill. 1884. Fig. 10.
B. range, 858 to 1,735 fathoms, 1883. Locally abundant.

Dasygorgia Agassizii Verrill. 1883.
B. range, 1,346 fathoms, 1883. Eare and

Paramuricea horealis Verrill.

local.

1878.

Not rare

B. range, 101 to 855 fathoms, 1883.

;

common northward.

Acanthogorgia armata Verrill. 1878.
B. range, 407 to 640 fathoms (407 fathoms, 1883).
Nova Scotia, in 150 to 300 fathoms.

Frimnoa reseda

More common

off"

(Pallas) Verrill.

B. range, 101 to 131 fathoms, 1883.

Northern

;

not taken south of

Brown's Bank, Nova Scotia.
Antho'i)iastus grandiflorus Verrill.

Gersemia longifiora Verrill. 1883.
B. range, 858 to 1,917 fathoms, 1883.

UunepMliya Mltkeni (Marenz.)

Common

off

Nova

common off" Nova

Scotia.

Locally abundant.

Not common

;

chiefly northern.

1879.

B. range, 130 to 300 fathoms, off
1883).

Local;

Verrill.

B. range, 858 to 1,497 fathoms, 1883.

Alcyoniwn omdtiflorum.YevnW.

Fig. 12.

1878.

B. range, 75 to 1,395 fathoms, 1883.

Nova

Scotia (131 to 239 fathoms,

Scotia.

Alcyonium carneum L. Agassiz.
B. range, 8 to 55 fathoms (13 fathoms, 1883).

Abundant

locally in

15 to 30 fathoms.
Cornulariella modesta Verrill.

1874.

B. range, 80 to 150 fathoms (80 fathoms, 1883, off Cape Sable).
tirely northern,

En-
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ACXmARIA.
Adamsia

sociahilis Verrill.

1882,

Fig:. 26.

Abiiudant

B. range, 79 to 410 fatlioius (98 fathoms, 1883).

Sagartia ahyssicola (Kor.

&

Dan.) Verrill. Fig. 177.
( 131 to 487 fathoms, 1883).

Abundant.

B. range, 69 to 640 fathoms
Saf/artia Acavelkv

YewUl.

1883.

locally.

Fig. 25.

Abun-

B. ran-e, 2.12 to 1,608 iatlioms (407 to 1,608 fathoms, 1883).

dant on Acanella.
Sogartin spovgkola Verrill.

1883.

B. range, 79 to 317 fathoms (SI to 179 fathoms, 1883).

Abuudaut ou

spongy bottom.
Synanthus mirahilis Verrill. 1879.
B. range, 150 to 333 fathoms. Common

oft'

Nova

Scotia.

Ehr.

JJrticina erassicornis

B. range, 16 to 141 fathoms (49 to 141 fothoms, 1883, George's

Brown's Banks).

Abundant northward

Urticina perdix Verrill.

1882.

Fig. 19,

and

in shallow water.

a.

Common

B. range, 62 to 192 fathoms (62 fathoms, 1883).

Actinauge longicornis Verrill. 1882. Fig. 21.
B. range, 100 to 325 fathoms (142 to 197 fathoms, 1883).

locally.

Not uncom-

mon.
Actinauge nexilis Verrill. 1883. Figs. 22, 22a.
B. range, 168 to 245 fathoms (197 fathoms, 1883).

Common.

Actinav(ie nodosa (Fabr.) Verrill. Fig. 20.
B. range, 86 to 1,098 tathoms (122 to 1,098 fathoms, 1883).
dant and generally diffused.

Abun-

Actinauge consors Verrill. 1882. Fig. 161.
B. range, 164 to 458 fathoms. Local; not common.
Actinostola callosa Verrill.

1882.

Fig. 24.

B. range, 55 to 640 fathoms (99 to 239 fiithoms, 1883).

Actinernm

nohilis Verrill.

1879.

Common.

Figs. 23, 23a.

B. range, 1,068 to 1,582 fathoms, 1883.

Rare; common

off

Nova

Scotia in 200 to 300 fathoms.

Bolocera Ttiedim Gosse.
B. range, 37 to 1,106 fathoms (65 to 1,106 fathoms, 1883).
ally distributed

•

Gener-

and abundant.

Cerianthus borealis Verrill.

1873.

B. range, 60 to 264 fathoms (99 fathoms, 1883).

Not uncommon; but

adults are rarely dredged.

Epizoanthus Americanus Verrill. 1864.
B. range, 26 to 547 fathoms (35 to 547 fathoms, 1883).
fused and very abundant.

Generally dif-

[33]
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Epizoantlius Americantts Verrill (encrusting variety).

Abundant.

B. range, 49 to 906 fathoms, 1883.

Epizoanthus pagurijjhilus Verrill. 1882. Fig. 28.
B. range, 252 to 640 fathoms (499 fathoms, 1883). Abundant locally.
This large species, in all cases observed, has formed the carcinoecia of

The surface

Parapaguriis pilosimaniis.

smooth and glaucous, dark
mud.

is

bluish gray in alcohol, and often partly covered with fine

Epizoantlms ahyssorum Verrill. 1885. Fig. 27.
B. range, 1,555 to 2,033 fathoms, 1883. Common.
This species geuerallj" forms the carciucecia of Parapagurns pilosimamis, but sometimes consists of two or three large obconic polyps
arising from a grain of sand. In the former case there are four to six
divergent marginal polyps, usually with an odd one above and beneath.
The polyps are large, usually clavate in contraction, with twenty-four
convergent ridges at the summit. The surface is closely covered with
small foraminifera, mixed with some sand grains. Color grayish white,
purple or orange tinted at summit. Length of largest polyps, in contraction, 10 to 13""° ; diameter, 9 to ll""".

MADEEPOEAEIA.
Flahellum Goodei Verrill. 1878. Fig. 14.
B. range, 75 to 888 fathoms, 1883. Common.

Flahellum angulatum Moseley. Fig. 15.
B. range, 906 to 1,467 fathoms, 1883.

IS'ot

CaryopliyUia communis (Seguenza) Moseley.

B. range, 1,022 to 1,100 fathoms, 1883.

common;

local.

Fig. 10.

Not common;

local.

Paracyathus granulosus Verrill. 1885.
B. range, 1,091 fathoms, 1883. Not common.

Basmosmilia Lymani Pourt.

1871.

Fig. 17.

B. range, 65 to 179 fathoms, 1883.

Oculina implicata Verrill.

Common

locally.

1864.

B. range, 14 fathoms, off Cape Hatteras, 1883.

BY THE "FISH HAWK"
NOT OBTAINED IN 1883.

SPECIES PREVIOUSLY DREDGED

1880

TO

1882,

BUT

Pennatnla aculeata, var. alba Verrill. 1883.
B. range, 216 fathoms, 1882. Very rare.
Yirgularia Ljungmani Koll.? (young.)

B. range, 487 fathoms, 1880.

Bare.

4.nthotliela grandifiora (Sars) Verrill.

B. range, 255 fathoms, station 1031, 1881,
Scotia.

Local;

common

off

Nova
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Actinernus saginatus Verrill. 1882.
B. range, 458 ftitboms, station 1029, 1881.
Boloccra muJtico7-nu Verrill.

FISHERIES.
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Eare.

1S82.

Local, northward, oft"

B. range, 33 to 90 latlioms, 1879, 1881.

Edicardsia farinacea Verrill. 18G6.
B. range, 146 fathoms, station 1038, 1881.

Capo Cod.

Not common; frequent

in

shoal water northward.

Bathyactis symmetrica (Pourt.) Moseley.

B. range, 225 to 252 ftithoms, 1880.

In 32 to 2,900 fathoms, "Chal-

lenger" expedition.

ADDITIONAL DEEP-SEA SPECIES DREDGED BY THE "ALBATROSS" IN
1884.

Stylatula, sp.

Station 2171, in 444 fathoms.

Rare.

1883.

Stenof/orgia casta Verrill.

Station 2220, in 1,054 fathoms;

"Blake" expedition, 337 fathoms,

off

Georgia.
Phellia, sp.

B. range, 991 to 2,516 fathoms.

Desmophyllum

cristagalli

Edw.

&

Haime.

B. range, 1,054 to 3,060 fathoms.

Rare.

Lophohelia prolifera Edw. & Haime.
B. range, 100 to 300 fathoms, ofL" Nova Scotia; 1,060 fathoms, dead,
1884. Rare.

PARTIAL LIST OF DEEP-WATER HYDROIDA.
list includes only the more conspicuous and common
others ha^e been taken, but the collection has not yet

The following
forms.

Many

been carefully examined:
Monocaulns

glacialis (Sars)

Allnum.

Coriimorpha pendida Agassiz.

Occasionally taken on

muddy bottoms

in 30 to 182 fathoms.

Biidendrium, sp.

Not uncommon.
JHcorync Jfexuosa Sars.
Not rare on stones and shells in 20 to 80 fathoms.
Tuhularia indivisa L.

(?)

Abundant in G~) to 158 fathoms, on hard bottoms of sand and
among sponges.
Tuhularia
Siiiilik'.

gravel,

(?) sj).

coriiucopiu sliaix'd, yellow stems,

fathoms, on Gorgonians,

B. range, 1,525 to 1,731
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Hydractinia echinata Johnst.
Common from low water to 60 fathoms.

Nemcrtesia anfemiina Lx.
Kot uncommon in 90 to 125 fathoms.
Gladocarpus flexilis Verrill, sp. nov. Fig. 29.
Common in 65 to 130 fathoms, on hard bottoms, with sponges.

Plumularia {jracilUma G. O. Sars.

Not rare

in 70 to 125 fathoms.

TImiaria, sp.

Not common.
^ertnlaria cupressina Linne.

Common

in less

than 100 fathoms.

Calicella plicatilis (Sars)

Common

Hincks.

Fig. 30.

in 100 to 351 fathoms.

Cuspidella grandis Hincks.

Not common.
Opalorhiza parvula Allm.

Not common.

Ha ledum
Not

Beanii

f

Johnst.

rare.

Malecium filicula

A.\\m.

Not common.
Ealcckim
Rather

sessile

Norm.

rare.

Lafoea dumosa Sars.

Common

at moderate depths.

CJytia Jolmstoni Hincks.

Cojnmou

at moderate depths

and at the surface.

Campanularia^ sp.

Not common.
Campanularia.1 sp.

A very slender form.
Ohelia dichotoma

?

Station 2037, in 1,731 fathoms.

Hincks.

Not common.
Obelia longicyatha

?

Allm.

Not uncommon on worm-tubes,

&c., in 100 to 200 fathoms.
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LIST OF ECHINODERMATA

[36]

DREDGED BY THE "ALBATROSS" IN 1883.»

In this list a few Dortliern species are iuclnded tliat were taken in
comparatively shallow water, on Georjje's Bank and Brown's Bank, off
Cape Sable, Xova Scotia, and are not yet known from the deep water
farther sonth.

HOLOTHUEIOIDEA.
BenthodyteH f/h/antea Verrill.
15.

range,

O.'iS

18S4.

Figs. 31, 3la,S\h.

to 2,033 fathoms, 1883.

cornuta Verrill.

Locally very abimd.ant.

Figs. 32, 33, 33«..
Buphronides
855
fathoms,
1883.
Locally abundant.
to
B. range,
1,735
1884.

Lophothuria Fabricii Verrill. Figs. 34, a, young.
B. range, 16 to 1,108 fathoms (75 to 858 fathoms, 1883, George's
and off Nova Scotia). Scarce and small, except northward.

Lophothuria squamata (Miill.) Verrill C?)
B. range, 80 fathoms, 1883, off" Xova Scotia.

Bank

Rare.

Psolus phantapus (Fabr.) Oken.
B. range, 80 fathoms, 1883, near George's Bank.

Northern.

Fentacta frondosa Jaeger.
B. range, 20 to 141 fathoms (80 to 141 fathoms, 1883, near George's
Not common south of Cape Cod; abundant from Maine
Bank)

northward.
Pentacta uiinaia (Fabr.) Verrill.
B. range, 00 to 101 fathoms, 1883, off

Maine northward
Thyone scahra

Verrill.

Nova

Scotia.

Common

1873.

B. range, 51 to 040 fathoms (105 to 547 fathoms, 1883).

Trochostoma

from

in shallow water.

turtjida Verrill,

= Molpadia turgida Verrill.

B. range, 45 to 858 fathoms, 1883.

Common.
1879.

Not uncommon.

Trochostoma Ayresii Verrill. 1885.
B. range, 1,407 to 2,033 fathoms, 1883.

Not uncommon.

Trochostoma abyssicola Verrill. 1885.
B. range, 1,200 to 2,000 fathoms. Not uncommon.

Eohinosoma abyssicola

Verrill, sp. nov. 1885.

B. range, 2,033 fathoms, 1883. More frequent in 1884.
small, white, fusiform species, 15 to 20™"° long, entirely covered
with large, strong plates, each of which bears a conical spinule.

A

*Many

of the Echinoderms of this region have been described by the writer in
to Zoology" in the American Journal of Science, 1878 to 1S85.

"Brief Contributions

See also Proc. U. S. Nat. Mus.. vol. ii, 1879.
A gtMiiral catalogue of the EchiuodtMius dn'dg«'d froai 1680 to 1882
Fart X, oi tills rei»ort, p. G.")8, 11^84,

is

contained ia

;
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Si/na^Jta brychia Verrill, sp. nov,

B. range, 938 fathoms, station 2111, off

A

Cape Hatteras, 1883.
brown

large species, with a strong, thick, opaque purplish

skin, as

preserved in alcohol. The strong longitudinal muscles are lighter colored.
The skin contains rather large, scattered, ovate plates, easily visible to
the naked eye. They are perforated by numerous (seventy to eighty
or more) small rounded openings, and have a central eminence, composed of several slender processes. Each plate bears a large anchor,
its length equal to that of the plate.
The shaft of the anchor is round
and smooth, narrowed next the expanded end, which is surmounted by
several rough or lacerate denticles; the flukes are long, sharp, smooth,
strongly recurved, more than a third as long as the shaft. JMany of the
anchors project from the skin, and are large enough to be visible to the
naked eye. Length, in alcohol, 160^'»'"; diameter, 10™".

ECHINOIDEA.
Fourtalesia Jeffreys ii W. Thomson.
B. range, 843 to 1,555 fathoms, 1883,

Aerope rostrata

Not uncommon.

W. Thomson.
Local and not common.

B. range, 1,395 to 1,608 fathoms, 1883.

Thomson.

Aceste belUdifera Vi.

B. range, 1,395 to 1,497 fathoms, 1883.
Schizaster fragilis (Diiben

B. range,

37^- to

&

Not common.

Koren) L. Agassiz.

Common

321 fathoms (99 to 239 fathoms, 1883).

locally abundant.

Schizaster Orbygnianus A.

Ag.

Schizaster canaliferns, variety, Verrill, this report for 1882, part x, p. 658.

Not uncom-

B. range, 65 to 179 fathoms (117 'to 179 fathoms, 1883).

mon

;

local.

Brissppsis lyrifera (Forbes) L, Agassiz.

B. range, 65 to 1,555 fathoms (938 to 1,555 fathoms, 1883).
Urecliinus Naresianus

Common.
•

A. Ag.

B. range, 1,309 fathoms, 1883.

Local

;

gregarious.

EcMnarachnius parma Gray.
B. range, 6 to 888 fathoms (35 to 888 fathoms, 1883).
often very abundant in shoal water.

Common

PJiormosoma placenta W. Thomson.
B. range, 458 to 1,309 fathoms (499 to 1,309 fathoms, 1883).
mon.

Ph or mo soma uranus
;

local

Com-

W. Thomson.

B. range, S43 to 938 fathoms, 18S3

common

;

and

gregarioiKs.

;

568 to 1,080 fathoms, 1884.

Not

;

540

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Echinus

gracilis

[38]

A. Agassiz.

Not uucommon

B. rauge, 73 to 202 fathoms (73 fathoms, 1883).
local.

Echinus Norvegicus Diiben & Koreu.
B. rauge," 888 to 1,497 fathoms, 1883.
abundant.

Common;

often extremely

Echinus elegans Diiben & Koreu (?).
B. range, 858 to 888 fathoms, 1883.
IStrongylocentrotus Drobachiensis

A. Ag.

B. range, 1 to 640 fathoms (35 to 141 fathoms, 1883, George's Bank
and Brown's Bank). Common as far south as off Chesapeake Bay
at

moderate depths.

Salenia varispina A. Agassiz.

B. rauge, 547 fathoms, 1883.

One specimen

only.

Arbacia punctulata Gray.
B. range, shore to 20 fathoms (10 fathoms, 1883).
low water from Vineyard Sound southward.

Common

shal-

in

ASTERIOIDEA.
Astci'ias Forbesii Desor.

Abundant from

B. range, shore to 20 fathoms (19 fathoms, 1883).
Massachusetts Baj^ southward.

=

A. rubens L. (?)
B. range, shore to 208 fathoms (41 to 86 fathoms, 1883, George's Bank
and Brown's Bank). Abundant from ofi" Long Island northward,

Asterias vulgaris St.

in

Ranges as

moderate depths.

Asterias Tanneri Verrill.

1880.

far south as off

Fig. 42,

Cape Hatteras.

a.

B. range, 69 to 373 fathoms (78 to 373 fathoms, 1883).
Asterias briareus Verrill.

Common.

1882.

B. range, 31 to 373 fathoms (78 to 373 fathoms, 1883).

Rare.

Leptasterias compta (Stimp.) A^errill.

B. range, 18 to 150 fathoms (38 to 150 fathoms, 1883). Common and
often very abundant in moderate depths.
w'idely diffused
;

Stephanasterias albula (Stimp.) Verrill.
Stichanler alhulus V(!iTill, Ibrinerly.

B. range, 64 to 192 fathoms (69 to 117 fathoms, 1883). Common aud
widely diffused locally abundant. Ranges from the Arctic Ocean
;

and Northern Europe
Zoroaster Diomcdecc Verrill.

to

Cape Hatteras.
1884.

B. range, 98 to 1,555 fathoms, 1883.

Common

;

sometimes abundant

locally.

Brisinga elegans Verrill.

1884.

B. rauge, 906 to 1,395 fathoms, T8S3.
garious.

Local

;

}\o{

uncommon

;

gre-
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Brisinga costnta Veriill.

1884.

Not common.

B. range, 888 to 1,255 fathoms, 1883.

One

541

of the larger examples, from station 211G, bnt not

measured 37 inches
arms, .75

;

diameter

in

j

tlie largest,

disk, 2.75 inches; greatest breadth of

length of longest spines, .62 of an inch.

Crihrella sanguinolenta (Miiller) Liltken.

IM

B. range, shore to

fathoms (09

Cape Hatteras

as far south as

to 122 fathoms, 1883).

at

moderate depths

;

Common
abundant

northward.
8olaster ahyssicola Verrill.

1885.

Solabttr Earllii Yenill, this Report for 1882, p. Go9 (not of 1879).

B. range, 843 to 1,537 fathoms (843 to 1,395 fathoms, 1883).

Not un-

common.

A

somewhat resembling S.
but with very different spinulation on the actinal side. Eays
usually eight or nine, varying to seven and ten. Abactinal side covered
with rather small, not very close, rounded paxillai, bearing small and
large species, often a foot in diameter,

Uarllii,

The branchial papulae are large and numerous, thickly
and base of arms. Marginal plates i)romineut,

short spinules.

scattered on the disk

bearing a transverse, oblong group of small rough spinules in two or
Interbrachial ventral areas of moderate size, covered with

three rows.

rounded paxillse similar to those of the back, but arranged in regular
rows, and bearing a divergent group of live to eight small rough spinules.
The adambnlacral plates bear an outer transverse row of five to
seven, rather short, moderately thick spines, united at base and covered
by a thick skin and an inner group of three or four nearly equal and
rather short spines, united together by a web for about half their length.
Color, while living, uniform orange or deep red.
Greater radius of a
;

medium

sized example, 113™'"

;

lesser radius, 40""'.

Solaster endcca Forbes.

B. range, shore to 150 fathoms, north of Cape Cod (122 fathoms, 1883,
George's Bank). Common northward from Cape Cod in moderate
depths.
Crossaster papposus

M. and

Tr.

B. range, shore to 150 fathoms, north of Cape
1883, George's

Bay

of

and Brown's Banks).

Fundy northward,

Lopliaster furcifer (Dub.

in

Cod

Northern;

(49 to 75 fathoms,

common from

the

shallow water.

& Kor.) Verrill =

Solaster furciftr auth.

Figs.

49, 49a.

B. range, 234 to 640 fathoms (150 fathoms, 1883, George's Bank).
Eare; chiefly northern; it occurs in moderate depths in theGnlf of

Maine and

off the

Pteraster militaris

M.

Nova

&

Tr.

Scotia coast.
Fig. 35.

B. range, 10 to 150 fathoms, north of Cape Cod (101 to 130 fathoms,
in 1883, oif Nova Scotia). Common on the coast of Maine and north-

ward, in shallow water.

J
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Biplopter aster multipeti (Sais) Verrill.

B. ran j;o,

1:^4 to

040 fathoms

[40

Fig, 43,

(1 07 to 239 fathoms, 1883).

Com inoii and

widely diflused as far south as off (Jape Ilattcras.

Hymenaater modestus

1885.

Verrill.

,

B. range, 1,098 to 1,451 fathoms, 1883.

Porania grandis

1879.

Verrill.

Figs. 44, 44a, 45, 45a.

B. range, 66 to 373 fathoms, 1883.

Poraniomorpha spmulosa

Kare.

ISTot

uncomraou.

Verrill.

I'orania apinulosa Verrill, Proc. Nat. Mus., 1879, p. 202.

Not uncom-

B. range, 86 to 040 fathoms (122 to 250 fathoms, 1883).

mon.
Astrogonium granular e M. & Tr. Figs. 48, 48a.
B. range, 122 to 640 fathoms (122 fathoms, 1883, George's Bank).
Bare south of Cape Cod more common off Nova Scotia and northward.
;

Hippasteria phrygiana Gray=J/. plana auth.

Fig. 47, variety.

B. range, 30 to 150 fathoms, north of Cape Cod (50 to 150 fath(mis,
Northern; common ofl" Cape
1883, George's and Brown's Banks).

Cod, in the Gulf of Maine,
Odontasfer hispidvs Verrill.

oft'

Nova

Scotia,

and northward.

1880.

B. range, 56 to 487 fathoms (65 to 239 ftithoms, 1883).

Common;

locally abundant.

Astropecten articulattis Say.

B. range, shore to 25 fathoms, south of Cai)e Hatteras (15 to 20 fath-

oms, 1883).
Archaster arcticus M. Sars.
B. range, 113 to 547 fathoms. 1883.

Frequent, but only

in

small

numbers.
Archaster Americanus Verrill. 1880.
]}. range, 45 to 225 fathoms (65 to 197 fathoms, 1883).
widely diffused, and often very abundant.
Archaster Florae Verrill.

1879.

Fig. 36.

B. range, 86 to 410 fathomr. (197 to 239 fathoms, 1883).

widely diffused

;

Common,

Common, and

locally abundant,

Archaster rohustus Verrill.

1884.

B. range, 938 to 1,467 fathoms, 1883.

Not lare

in

the deeper dredg-

ings.

Archaster grandis Verrill.

J

884.

B. range, 1,106 to 2,033 fathoms, 1883.

(.'ommon

;

very abundant

locally.

Archaster Agassizii Verrili. IS.SO.
B. range, 182 to 1,342 fathoms (499 to l',342 ialhoms, 1883).
and widelv diffused: locallv sonietinu's very abundant.

Common
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Archaster Parelii Diibeu «& Koren. Fig. 37.
B. range, 225 to 1,G08 fathoms (547 to 1,608 fathoms, 1883).
but always in small numbers.
Archaster formosns Verrill. 1884.
B. range, 1,407 to 1,008 fathoms, 1883.

Not

rare,

Not common.

Archaster tennispimis Diiben & Koren. Fig. 38.
B. range, 308 to 1,731 fathoms (888 to 1,731 fathoms, 1883).

Common;

often abundant locally.
1885.
Archaster sepitus Verrill.
B. range, 308 to 858 fathoms (858 fathoms, 1883).

Benthopecten spinosus Verrill. 1884.
B. range, 855 to 1,917 fathoms, 1883.

Common;

Eare.
locally abundant.

Luidia clegans Perrier. 1870 (Verrill, 1880). Figs. 39, a.
B. range, 53 to 192 fathoms (05 to 70 fathoms, 1883). Common

;

some-

times abundant locally.
lAi'ulia clathrata (Say).

B. range, shore to 25 fathoms, south of Cape Hatteras (15 to 19 fathoms, 1883). Southern common in shallow water.
;

Porcellanaster cceruleus

W. Thomson.

Figs, 40, 41.

B. range, 900 to 1,917 fathoms, 1883.

Frequent; sometimes abun-

dant.

OPHIUROIDEA.
OpMoglypha Sarsii

(Liitk.)

Lyman.

B. range, 30 to 1,008 fathoms (05 to 1,008 fathoms, 1883). Common,
widely diffused large and often very abundant at moderate depths
in the course of the Arctic current, off Martha's Vineyard.
;

OpMoglypha signa^a

Verrill.

1S82.

B. range, 05 to 640 fathoms, 1883.

Common

in

moderate depths.

Ophioglypha confragosa Lyman. 1878.
B. range, 238 to 2,033 fathoms (2,033 fathoms, 1883).

Ophioglypha hullata

Not common.

W. Thomson.

B. range, 1,008 to 2,221 fathoms, 1883. Not rare; local.
In respect to the large rounded scales of the disk, our larger specimens agree closely with the description of 0. convexa, to which I at
Other characters agree better with 0. hullata.
first referred them.

Ophioglypha lepida Lyman. 1878. Var. spinulosa Verrill. 1884.
Extremely abundant in several
B. range, 888 to 1,497 fathoms, 1883.
localities.

The disk

is flat and thin
the scales thin, unequal, rather irregular in
with curved margins; and there are small sharp spiuules scattered
over the disk. The arms are slender, and there is a single, longer, upper
spine rather widely separated from the two lower and much smaller
;

size,

ones, close to the tentacle-scales.
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()p}tiogli/i)ha

Ljiingmanihymau.

B. range, 843 to 1,4G7 fathoms.

This species

is

1878 (?).
Coiniuon.

very closely allied to the preceding, and, like

it,

usually

when perfect, a few small si)ines scattered on the disk but the disk
much thicker, and the arms higher at base. The mouth-shields are

has,
is

[42]

;

larger and longer, emarginate laterally j disk scales coarser; the jaws

more acute; mouth-i>apilhp, four or

five, short, flat

rounded, except the

inner one.

Ophtom'usium T/ymani W. Thomson.
15. range, 238 to 2,033 fathoms (()40 to 2,033 fathoms, 1883).

dant and large

in

many

Ophiomushim armigerum Lyman.
15.

1878.

Abundant

range, 1,731 to 2,369 fathoms, 1883.

Ophiochiton grandis Verrill.

locally.

1884.

B. range, 888 fathoms, 1883.

Hare.

Ophiomitra spinea Verrill. 1885.
B. range, 2,038 fathoms, station 2,035, 1883.

A

Abuu-

localities.

Two

specimens.

Arms five, long and stout;
arms; radial shields moderately large, irregularly ovate, with a small notch in the broad outer
end their inner ends are separated by a wedge of small scales, but the
outer ends are in contact, or nearly so disk-scales rather small, unequal, bearing small, low, conical spinules or granules; a few granules
on the outer end of radial shields and bases of the arms. Arm-spines,
eight or nine at base of arms, long, slender, acute, sharply thorny, arising from prominent side plates; the middle spines are the largest and
roughest; the rows do not meet above at base of arms. Mouth-shields
rhombic, with incurved lateral margins; the inner angle acute, the
outer one obtuse or rounded; side mouth-shields thickened, crescentshaped; tentacle-scale rather large, those at base of arm wide, flat, and
obtuse farther out lanceolate and rather acute.
Mouth-])apilla^ numerous, unequal, rather irregular and crowded at the outer mouth-angles,
where they form two or more rows in the largest example there are
eighteen to twenty, or more, in each angle; in the smaller one about
twelve; they are mostly rather slender, spiniform, or papilliform, the
outermost one wider and more flattened. The larger specimen has the
disk 14""" in diameter; the smaller one, 11"'"'.
large species resembling 0. valida.

disk five-lobed, indented between the

;

;

;

;

Ophiacanthabidentata (Retz.) Ljung.;

Lyman {pars) "Challenger" Ophiu-

roidea.
Opldacantha apinulosa (M. au<lTr.) Lyinaii,

Illus.

Catalogue Mus. Couip. Zoology.

B. range, 40 to .351 fathoms (101 t<)351 fathoms, 1883). Common northward, in moderate depths, from Massachusetts Bay to Greenland.
The form here intended is the same a.s that described and figured by
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Ij.Miiaii,

Liitken,

Buncau and

Sladeu, aud others as 0. spinulosa, from
Lyman's deep-water specimens, some of which I have

uui tlieru waters.

examined, belong

in part at least, to the following species.

Ophiacantha fratema Verrill, sp. nov.
B. range, 908 to 1,G08 fathoms. Common.
Disk ronuded, rather swollen, with ten slightly raised radial ridges
made by the radial shields, which have the outer ends small, a little
prominent and naked. The surface of the disk is covered with very
small, short, obtuse, rough spinules, terminated by several minute
sharp thorns usually mixed with these there are many small, rather
rough conical granules, of about the same size. Arm-spines at base of
arms about eight, longest on the second and third joints beyond the
The upper
disk, but the rows are not closely approximated dorsally.
spines are long, very slender, acute, and but slightly roughened the
middle ones are a little thorny; the lower ones comparatively short.
Tentacle-scale flattened, small, tapered, subacute. Ventral arm-plates
narrow, about as long as broad, strongly convex on the outer margin,
aud with a distinct angle on the inner. Mouth-shields small, transversely cross-shaped, with a small outer lobe extending a little on the
interbrachial spaces, and with a small, very obtuse angle on the inner
margin, the side lobes much larger and more prominent.
Side mouth;

;

shields rather wide,

somewhat crescent-shaped, strongly curved. Mouth-

side, besides a larger one below the teeth;
they are rather long, spiniform, and acute, the outer one not diflering
from the rest.
Color in alcohol dull brownish yellow, usually with
darker brown blotches on the arms and disk. Diameter of disk, usually

papillae

to

about three on each

12'"'".

This species has hitherto been confounded with 0. hidentata, which it
It differs in the smaller size and different character of its
disk-spinules, in the rougher spines, smaller aud more acute tentacle-

resembles.

and in the sharp, spiniform, outer mouth-papilla?. The mouthhave an outer lobe extending somewhat on the interbrachial
spaces, though less so than in 0. mlUespina and several other species.
scales,

sliields

OpJiiacantha varispina Verrill, sp. nov.

B. range, 101 fathoms,

Disk slightly

off

Nova

Scotia.

on the central part with small,

five-lobed, covered

elongated, ta|)ered, acute, rough spines, which are gradually replaced

toward the margins by shorter and stouter, very rough, obtuse stumps,
surmounted by a group of sharp, rough spinules radial shields slightly
exposed at the i^rominent outer end. Arms slender the spines about
eight, somewhat rough, glassy
the upper ones long, slender, acute,
the rows nearly meeting on the second joint beyond disk; the lower
ones are shortei- and very slender tentacle- scale flat, subspatulate,
broadly rounded at the end. Ventral arm-plates near base of arms not
much broader than long, rather jjeutagonal, the outer edge curved, or
35
H. Mis. 67
;

;

;

;
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inner cdjio nearly straight or slightly

angulated eentrally. Mouth-shieltls strongl\- loiu-lobed, the inner angle
acute, with foncave sides, tlie lutcial h»l)es prominent, subiuaite, the
outer lobe smaller, obtuse, extending somewhat on the interbrachial
area
side month-shields wide, not very long, somewhat crescentshaped, the outer margin convexlj' arched to lit the concave sides of
the mouth shield. Mouth-papillae mostly flat and broad, lanceolate or
obtuse, three or four on each side besides the infradental a slender,
smaller one often stands out of line, back of the outermost, which is
flatter and more obtuse than the others.
Color yellowish brown, with
darker blotches on disk and arms. Diameter of disk, 9°""; length of
arms, 35""". Station L'OGO, in 101 fathoms, off I^ova Scotia. Peculiar in
the uiixture of sharp spines and obtuse thorny stumps on the disk.
General appearance much as in 0. bidentata.
;

;

Ophiacantha (jranulifera Verrill. 1885.
B. range, 101 to 200 fathoms, off Nova Scotia.
Disk five-lobed, covered with small rounded autl conical, slightly
rt)ugh granules: radial shields form ten rather [)romiueut ridges, naked
only at the rounded and prominent outer end; interbrachial spaces beneath scaly, with few- granules. Arms rather broad. Arm-spines eight
to nine at base of arms, the rows not ai)i)roximating dorsally the upper
ones are long, very slender, acute.slightly roughened; the middle ones are
;

stouter

and

distinctly thorny; the lower ones

much

shorter; tentacle-

two first joints, where
they are obtuse and flattened, and sometimes two together; side armplates broadly united veutrally; ventral arm-])lates unusually broad
and short, especially on the second to seventh joints, where they are
transversly oblong, the outer margin nearly straight or slightly emarginate, the inner edge with a slight median angle farther out they become longer, narrower, and somewhattrapezoidal. Mouth-shieldssmall,
somewhat crucifoni!, with a small outer lobe, an obtuse inner angle, and
with acute lateral lobes. Side mouth-shields larger, broad, strongly
curved, thickened, and minutely granulose. Mouth-papiliai all s])iniform, three or four on each side, besides a larger one below the teeth.
Color light brownish yellow, with darker blotches on the arms. Diameter of disk, 9">"^ to 11"'"'.
Easily distinguished by the short, Avide,
ventral arm-plates and the small, close, granules on the disk.
scale small, lanceolate, subacute, except on the

;

Ophiacantha enopla Yerrill. 1885.
B. range, 351 to 040 fathoms, 1882, 1883.
Easily distinguished by having numerous mouth-papilla?, the outer
ones forming a crowded group at the end of the mouth angles. The
disk is covered with small obtuse or rounded granule-like stumps,
slightly s]>iuulated at the end.
The arm-spinws are long and slender,
glassy, seven or eight near the base of the arms, forming a nearly continuous band on the dorsal side. Color in life, orange.
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Ophiacaniha ahyssicola G. O. Sars.
B. rauge, 1,000 to 1,608 fathoms, 1883.

and

allied to the next,

Not uucomnioii.

Very closely

perliajis ideDtieal.

Ophiacantha millespina Verrill. 1879.
B. range, 100 to 1,917 fatboms, 188.3.

Abundant and widely

diffused.

Ophiacantha actileata Verrill. 1885.
B. range, 1,340 to 1,395 fathoms, 1883.

A

large species, with five unusually long, gradually tapering arms.

Disk rounded and swollen, throughout evenly covered with small,
slender, elongated spinules, having rough sides and terminated by four
These disk-spinules are less
to six slender, rough, divergent points.
crowded, smaller, longer, and more slender than in 0. hidentata. End of
radial shields not exposed. Arm-spines very long, slender, nearly
smooth, eight or nine at base of arms, those next to the edge of disk
decidedly longer and forming an almost continuous band above. Tentacle-scales rather wide, but with acute tips at base of arms, rapidly

becoming smaller and acute-lanceolate farther out. Mouth-shields
rather small, rounded externally, and not extending much on the interbrachial spaces, obtuse-angled on the inner side. Jaws broader and
more obtuse than in most species. Mouth -papillae rather slender, usuthe
ally three or four on each side of a jaw, besides the median one
outer one is largest, broad and flat at base, rapidly narrowed toward
the acute end the next two are more slender, spiniform, and acute;
sometimes an additional smaller one stands out of line, behind those in
the regular row. Color, light orange or buff. Diameter of disk of a
large example, 17™"^ length of arms, llO"''". Stations 2034 and 2105,
in 1,346 to 1,395 fathoms, on Brisinga elegans V.
;

;

:

Ophiacantha anomala G. O. Sars.
B. range, 101 to 131 fathoms,

off jSTova Scotia, 1883.

Not common

;

chiefly northern.

This species is easily recognized by having regularly six arms. The
is covered with rather large and coarse stump-like spinules,
rough at the obtuse or rounded summit.
disk

Ophiacantha spectahilis G. O. Sars.
B. range, 131 fathoms, off Nova Scotia, 1883.

One specimen

oidy.

This species has smoothish, tapering, acute spines on the disk.
mouthpapillse are slender, tapering, and acute.

The

Ophiacantha crassidens Verrill, Amer, Journ. Sci., February, 1885.
B. range, station 2115, in 843 fathoms, off Cape Hatteras.
This large species

is

by its disk, covered with
and by the remarkably large, rough, and

easily distinguished

small, conical, acute si)ines,

thick mouth-papillse, which are crowded.

short and blunt.

The

color is

dark brown

The arm-spines are rather
in alcohol.

;
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Ophiacantha gracilis Verrill, .sp. iiov.
B. range, 220 to 858 fathoms, mostly o& Nova Scotia, ou Gorgouiaus.
small, delicate species, with long, slender, attenuated arms. Disk
round and full, covered with relatively large, easily visible scales, each
of which bears a rather large and high columnar spinule, a little enlarged at the summit and terminated by five or six or more, slender,
sharp, divergent points. Arm-spines along most of the length of the
arm, four or five, short for the genus, being about half as long as an
arm-joint; the small upper one is tapered; the lower ones are stouter,
rough, blunt, and hooked at the end; the lowest is largest and most
hooked on the two joints next to the disk the five spines are much
longer, very slender, tapered, acute ; the two upper ones twice as long

A

;

as an arm-joint.

Tentacle-scale, small, spiniform

;

mouth-i)apill« few,

about three on each side of a jaw, besides a larger, odd, terminal one
the lateral ones are small, spiniform the two outer ones stand a little
back from the slit, like tentacle-papillue mouth-shields small, narrow,
rounded without; acute, angular within; side shields, large, angular;
ventral arm plates widely separated, elongated, rounded ou the outer
edge the inner end with an angular median point. Diameter of disk,
3.5"""
length of arms, about .22'""'. Probably young, but very unlike
the young of any of our other species.
;

;

;

;

Ophiolehes Acanellce Verrill,

Amer. Journ.

B. range, 91 to 122 fathoms, off

Nova

Sci.,

February, 1885.

Scotia.

Disk rounded, shaaller, covered above and below with rather large
globular or capitate stumps, minutely spinulose at the end. Arms shortArinspines at base of arms, six or seven, short, obtuse, rough, with
small spiuules; the four lower are shorter and stouter than the upper
ones, with a blunt or clavate, rough, thorny tip

the upper ones are
but mostly blunt, shorter than the breadth of the armjoint; the lower groups of three or four spines extend nearly to the
njouth-angies. Mouth-])apillfe, three or four on each side, small, nearly
equal, rounded, obtuse. Diameter of disk, ()">'".
Station 2071, on Paramuricea borealin, in 113 to 122 fathoms, off Nova Scotia.

more

;

cylindrical,

Ophiopholis aculeata Gray.
B. range, shore to 1,000 fathoms (18 to 1,000 fathoms, 1883).

common and widely
Amphiura

0<<!eH

diffused as far south as off

Jjjungmann

(f);

Very,

Cape Hatteras.

Lj'man.

B. range, 182 to 1,008 fathoms (487 to 1,008 fathoms, 1883).

Not

uncommon.
M tliis si>ecies the disk is covered with small scales, above and below;
the radial shields are elongated, wedge-shaped, with a narrow group
of scales between their divergent and tai)ered inner ends. The arms
are very long and rather slender, flattened, usually with about six
I

toward the base, but in large specimens there may be as many
as eight; they are moderately long, tapered, and, except the upper
siiines
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ones, mostly a little bent toward the end, with the tip slightly hooked.

Two flat, blunt tentacle-scales, which are very small and indistinct in
young specimens; a pair of stout mouth-papillae at the end of each jaw,
and one smaller spiuiform one on each side, a little farther back a
;

stout, erect, spiniform tentacle-papilla at the outer
slit

on each

end of the mouth-

side.

Amphiura fragilis

Verrill, sp. nov.

B. range, 239 to 1,467 fathoms.

Disk, five-lobed, covered above with small, delicate scales, naked
beneath; radial shields, pear-seed-shaped, slightly divergent, the inner
ends separated by a narrow row of scales. Arms long and slender;
Arm-spines, four or five near the disk, usually four along the middle
and three toward the tip of the arms they are subequal in length, the
upper one a little longer and more enlarged toward the base, the tips obtuse and minutely roughened or spinulose on one side. Tentacle-scale
absent or rudimentary. Mouth-shiehis small, rounded; side mouthshields rather broad. Mouth-papillae, four to each angle; a pair of
large, stout, blunt ones stand at the end of the jaw, and a much smaller,
spiniform, acute one a little farther back on each side there is also an
acute, spiniform, erect papilla outside of the mouth-tentacle, opposite
the outer angle of the mouth-slits, as in A. Otteri. Ventral arm-plates,
subquadrate, longer than broad, with the outer angles rounded and the
;

;

inner ones truncated; farther out they become shorter and

somewhat

with the outer margin rountled and the inner corners so
much truncated as to form a median angle. Diameter of disk of an
ordinary specimen, 5™'"; length of arms, about 30'""'. llesembles the
young of A. Otteri, but differs in lacking tentacle-scales and in having
the disk naked below, and in the arm-spines, which are not curved.
five-sided,

Amphiura macilenta

1882.

Verrill.

B. range, 53 to 115 fathoms (70 fathoms, 1883). Very abundant
locally, in moderate depths, as far south as ofi' Oaj^e Hatteras.

Amphiura Goesi

(Ljung.)

Lym.
•

B. range, 14 fathoms, station 2114, off Oape Hatteras.

Amphiura

tenuispina (Ljung.)

Lyman.

Fig. 55.

B. range, 115 to 487 fathoms (407 fathoms, 1883).

Amphilepis Norvegica (Ljung.) Lym.
B. range, 547 to 1,608 fathoms, 1882, 1883.

Common aud

Ophiocnida oUvacea Lyman. 1869.
B. range, 63 to 192 fathoms (131 fathoms, 1883).

dant

locally.

Ophioscolex glacialis Miiller

&

Troschel.

B. range, 101 to 1,000 fathoms, 1883.

Not uncommon.

Common.

large.

Sometimes abun-
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Ophioscolex quadrispinus Verrill.

1884.

Figs. 56,

[48]

56fl, 566.

B. range, 101 to 234 fathoms (101 fathoms, off :Nova Scotia, 1883).

Rare.

Disk swollen; arms tive, long, attenuated distally. The disk and
base of arms are covered with a thick soft skin, with close wrinkles or
small rounded verrucae above, becoming concentiic and radial wrinkles beneath, but beyond the basal part of the arms becoming smoother
and thinner, concealing the feebly developed arm-plates. Arm-spines
four, or alternately three and four, near base of arms (three in young
examples), nearly equal, rather stout, tapered; lower ones blunt; upper,
acute in part, scarcely as long as the breadth of the arm. Tentacle-scale
small, tapering, acute; teeth, six to eight or more, rather slender,
acute, often in pairs; mouth-papilUe, small, slender, acute, unecpial,

eight to ten on a side of each angle, besides two or three larger ones

outside of the second mouth-tentacle and one within the slit at the first
mouth-tentacle the outer papillae in large specimens are crowded so as
to form two or more rows.
Large examples have the disk 14'"'" in diameter length of arms, 70'"'". Stations 1121 and 2009 also Gulf of :Maine,
station 38, in 112 fathoms, 1878.
;

;

;

Hemieuryale tenuispina

Verrill.

Astronyx? tenuispina

Vt-rrill,

1885.
Amer. Jouru.

B. range, 1,362 to 2,033 fathoms, 1883.

Soi., vol. 28,

]).

21'J,

1884.

Locally abundant on Scleropti-

V.
covered with thin roundish scales, visible when dried,
without granules radial shields prominent distally; arms with small
scales above, and larger prominent ones along me sides; spines three,
the upper longest; tentacle-scales small, spiniform mouth-shield small,

lum

gracile

The disk

is

;

;

rhombic; m()uth-i)apilhe several,
Astrochele

Lymani

Verrill.

1878.

suiall, in

a regular row.

Fig. 53.

B. range, 204 to 1,608 ftithoms; 407 to 1,008 tVithoms, 1883,

Abundant

on Acanella.,

Astronyx Loveni Miiller and Troschel. Figs. 54, 54a., b.
.
B. range, 787 to 1,362 fathoms (843 to 1,362 fathoms, 1883).
on Penuatulacea.
Goryonocephahiff Lamarckii Lyman.
Anirophyton Lamarckii M. & Tr., Syst.

Commou

^^

Ast., 1842.

B. range, 150 to 300 fathoms (194 fathoms, 1882; 239 fathoms, 1883).
Common off Nova Scotia on Alcyonaria.

CRINOIDEA.
Antedon dentata (Say)

Yerrill.

B. range, 09 to 640 fathoms

sometimes abundant

Fig. 58, young.
(<i9

locally.

to 487 fathoms, 1883).

Common;
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DREDGED BY THE "FISSHAWK",
OBTAINED BY THE "ALBATROSS" IN 1883.

LIST OF ECEINODEEMATA
^'0T

Toxodora ferruginea Verrill. 1882,
B. rauge, 100 to 155 fathoms, 1880, 1881.
Spatangus purpureus Leske.
B. range, 89 to 158 fathoms, 1881, 1882.

Uchinocyamus pusillus

1880

TO

1882,

Locally common..

Not common.

Gray.

(Miiller)

One specimen

B. range, 146 fathoms, 1881.

only.

Echinus Wallisi A. Agassiz.
B. range, 156 to 610 fathoms, 1880, 1881, 1882.

Not common.

Temnechinus maculatus A. Agassiz.
B. range, 115 fathoms, 1880. One specimen only.
Dorocidaris papillata A. Agassiz (variety).
B. range, 104 to 158 fathoms, 1881, 1882.

Locally common.

Hemipedina Gubensis A. Agassiz.

One specimen.

B. range, 194 fathoms, 1882.

Foraniomorpha

Figs. 46, 46a.

horealis Verrill.

Asterina ioreaUs Verrill, Amer. Joura. Sci., vol. xvi,

B. range, 192 to 225 fathoms, 1880.

Archaster Bairdii Verrill.

Bare

;

j).

213, 1878.

northern.

1882.

B. range, 351 to 396 fathoms, 1881.
CtenodisGus crispatus Diiben

&

Bare.

Koren.

B. range, 182 to 321 fathoms, 1880,1881, 1882.

Local; abundant

north of Cape Cod.

Ophioglypha [Ophiopleura) aurantiaca Verrill. 1882.
B. rauge, 86 to 317 fathoms, 1880, 1881, 1882. Bare.
Rhizocrinus Lofotcnsis Sars.

Fig. 57, young.
Station 2226 in 2,021 fathoms, 1884.

B. range, 040 fathoms, 1882.

ADDITIONAL

DEEP-WATER

ECHINODERMATA DREDGED
IN 1884.

BY THE

''.ALBATROSS"

Ankeroderma limicola

Verrill.

1885.

Station 2171, in 444 fathoms, off Chesapeake Baj'.

Aspidodiadema Antillarmn A. Agassiz.
Station 2210, in 991 fathoms.
Zoroaster Julgens

Rare.

West

Indian.

W. Thomson.

Station 2206, in 1,043 fathoms.

One example.

European.

Pteraster pulvUhis Sars.

Station 2226, off Chesapeake Bay, in 2,021 fathoms, 1884.

Maine and

off

Nova

Scotia.

Rare.

Gulf of
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Astroporpa annulaia Liitk. and CErsted.
Ofl" Cape Hatteras, stations 2267 to 2269, and 2301 in 48 to 68 fathoms,
on Titanidcum suberosum V. West Indian.
,

sp., near B. gracilis W. Thomson.
B. range, 2,021 fathoms, station 2226. One specimen.

Bathycrinus,

LIST OF DECAPOD CRUSTACEA TAKEN

BY THE "ALBATROSS" IN

1883.

has been compiled from the papers published by
The Cumacea, Amphipoda, Isopoda, and lower
groups, obtained in 18815, are not here included, for they have not yet
been reported upon, though a few are mentioned on a previous page.

The

Prof.

following

S.

I.

list

Smith.*

BRAOHYUEA.
Anamathia

Smith.

Afjassizii

Amathia Aganaizn Smith,

B. range, 142 to

Hyas

;333

1885.
1882.

fathoms (142 to 107 fathoms, 1883).

coarciatna Leach.

B. range, 35 to

90(5

Chiefly northern.

fathoms, 1883.

Collodes rohustus Smith.

1883.

B. range, 56 to 373 fathoms (78 to 373 fathoms, 1883).
* The following papers by Piolessor Smith are the principal ones relating to the
deep-water Cnistacea of this region
Preliminary Notice of the Crustacea dredged in 64 to IJ'io fathoms, off the sonth
coast of New England by the United States Fish Commission in 1880. From the Proceedings of the National Museum, Washington, vol. iii, for 1880, January, 1881.
Preliminary Re])ort on the Brachyura and Anomura dredged in deep water off the
south coast of New England by the United States Fish Commission in 1880, 1881, and
1882.
From the same, vol. vi, ]>. 1, June, 1883.
Report on the Crustacea. Parti. Decapoda ["Blake" expedition"). From the
Bulletin Mus. Comp. Zoology, x, 1882.
Report on the Deca]iod Crustacea of the "Albatross'" dredgings off the east coast of
the United States in 1883. Extracted from the annual report of the Commissioner of
Fish and Fishorien for 1882. Published 1884.
Crustacea of the "Albatross" dredgings in 1883. From the American .Journal of
:

Science, vol. xxviii, July, 1884.

On some new

or little

known Decapod Crustaceas from recent Fish Commission
From the Proceedings of the Na-

dredgings, off the oast coast of the United States.

Museum, vii. p. 41^3, 1885.
The following papers contain descrii)tions

tional

of the deep-water Isopoda
Report on the Isopoda [" Blake" expedition]. From the Bulletin of the Muhcuui of
Comparative Zoology, vol. xi. No. 4, September, 1883. By Oscar Flarger.
Report on the Marine Isopoda of New England and adjacent waters. This report,
By Oscar Ilarger.
l)art vi, for 1878, p. 2'J7.

The following paper,

relating to the

"Blake" Crustacea, contains

species also dredged by the United States Fish

f^tudes pr61imiiiaires sur

parative Zoology, vol.

viii.

hs

Crnstacds.

No.

1,

:

Commission

From

the Bulletin of the

December, 1880.

By

descripti<ms of

:

Museum

A. Milne-Edwards.

of

Com-
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Uuprognatha rastellifera Stimpson.
B. range 44 to 229 fathoms {6Q to 98 fathoms, 1883).

Very abundant

locally, 1880, 1881.

Cancer irroratus Say.
B. range, shore to 314 fathoms (18 to 86 fathoms, 1883).
the region south of Cape Hatteras in moderate depth.

Extends

to

Found

as

Cancer horealis Stimpson.
B. range, shore to 435 fathoms (18 to 373 fathoms, 1883).
far south as Cape Hatteras, otf the coast.

Geryon quinquedens Smith. 1879. Fig. 156.
B. range, 105 to 740 fathoms (105 to 588 fathoms, 1883)
fathoms, " Blake " expedition.

263 to 740

j

Aclielous Gibbesii Stimpson.

B. range, 16 fathoms, 1883

;

oft"

Cape Hatteras.

Perseplione punctata (Brown) Stimpson.

B. range, 14 fathoms, 1883

;

off

Cape Hatteras.

Ethusina abyssicola Smith. 1884.
B. range, 1,497 to 1,735 fathoms, 1883.

ANOMUEA.
Latreillia elegans

Eoux.

B. range, 70 to 134 fathoms (70 fathoms, 1883).

Homola barbata

(Fabricius) White.

B. range, 56 to 373 fathoms (143 to 373 fathoms, 1883).

Forcellana tSayana (Leach) White.
B. range, 48 fathoms, 1883

;

oft'

Cape Hatteras.

JJtJwdes maia Leach.

B. range, 141 to 291 fathoms (141 fathoms, 1883
Lithodes Agassizii Smith.

1882.

;

off

Nova

Scotia).

Figs. 151, 151a, 1516.

B. range, 410 to 1,255 fathoms (843 to 1,255 fathoms, 1883).

Eupagurus bernJiardus (Linne) Brandt.
B. range, 5 to 86 fathoms, 1883.

Eupagurus politus Smith.

1882.

B, range, 31 to 640 fathoms, 1883.

Eupagurns pubescens (Kroyer) Brandt.
B. range, 26 to 86 fathoms (31 to 86 fathoms,
Eupagurus Kroyeri Stimi)sou.
B. range, 35 to 640 fathoms

(35 to 239 fathoms, 1883).

Eupagurus longicarpus (Say) Stimpson.
B. range, shore to 20 fathoms (19 fathoms,
Eupagurus

1883).

1883).

pollicaris (Say) Stimpson.

B^ range, 1 to 20 fathoms (18 to 19 fathoms, 1883).
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Catapagurus Sharreri A. M. Edwards.
Hemipafiuru8

Smitli.

social'iH

[52]

Fig. 2G.

1881.

B. range, 51 to 264 fathoms (78 to 140 fathoms, 1883).

Parapagurus 2^ifosimanus Smith. 1879. Fig. 28.
B. range, 250 to 2,221 fathoms (1,731 to 2,221 fathoms, 1883).

Sympagnrus pictus Smith. 1883. Fig. 161.
B. range, 164 to 264 fathoms (168 fathoms,

Munida

(Stimpsou?)

1882.

Cariha'a ^m\x\\.

1883).

Fig. 153.

B. range, 56 to 264 fathoms (69 to 131 fathoms, 1883).

Very abund-

ant locallyin 1880, 1881.
Munidopsis rosfrata Smith.

1885.

Galacantha roxtrata A. M. -Edwards.

B. range, 1,098 to 1,342 fathoms, 1883; 1,241 to 1,394 fathoms," Blake"
expedition.

Munidopsis Bairdii Smith.

1885.

Galacantha Bairdii Smitb.

1884.

B. range, 1,497 fathoms, 1883.

Munidopsis curvirostra Wliiteaves.
B. range, 75 to 1,290 fathoms. 1883.

MA CRURA.
Pentacheles sculptus Smith.

1880.

Fig. 152.

B. range, 464 to 843 fathoms (843 fothoms, 1883).
Pentacheles nanus Smith.

1884.

B. range, 843 to 1,917 fatlioms, 1883.
Pentacheles debiUs Smith.

1884.

B. range, 1,290 to 1.309 fathoms, 1883.
(Jeraphilus Agassizii Smith.

1882.

Fig. 155.

B. range, 499 to 959 fathoms, 1883; 203 to 603 fathoms,

expedition.

Orangon vulgaris

Fabriciiis.

B. range, shore to 20 fathoms (18 to 19 fathoms, 1883).

Pontophilus Norvegicus M. Sars.
B. range, 105 to 524 fathoms (105 to 239 fathoms, 1883).

Pontophilus brevirostris Smith.

1881.

B. range, 51 to 233 fathoms (65 to 98 fathoms, 1883).

Pontophilus abyssi Smith.

1884.

B. range, 1,917 to 2,221 fathoms, 1883.

Sabinea princcps Smith. 1882. Fig. 157.
B. range, 372 to 888 fathoms (640 to 888 fatlioms,
Sabinea Sarsii Smith.

188.".).

1879.

B. range, 122 to 150 fathoms, 1883

;

off

]Sova Scotia.

"Blake"
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Glyphocrangon sculptus Smith.

Fig. 154.

"Blake" expedition,

lihachocaris aciilpta Smith,
pi. 6, fig.

1884.

555

Crust., p. 49, pi.

5, tig. 3,

3-3d, 1882.

B. range, 1,098 to 1,395 fathoms, 1883.

Hippolyte

Liljehorf/ii

Dauielsseu.

B. range, 75 to 524 fathoms (75 to 150 fathoms, 1883).
Hippolyte 2}usioIa Kroyer.
B. range, 49 fathoms, 1883

oif

;

Nova

Scotia.

Hippolyte polaris Ross.
B. range, 122 fathoms, 1883 off Nova Scotia.
Hippolyte Groenlandica (Fabricius) Miers.
;

B. range, 35 fathoms, 1883
Bythocaris gracilis Smith.

George's Bank.

;

1885.

B. range, 888 to 1,043 fathoms, 1883, 1884.

Fandalus Montagui Leach.
B. range, 113 fathoms, 1883

;

off

Nova

Scotia.

Pandalus propinquus G. O. Sars.
B. range, 122 to 524 fathoms (122 to 239 lathoms, 1883).
Pandalus borealis Kroyer.
B. range, 105 fathoms, 1883; off George's Bank.

Fandalus leptocerus Smith. 1881.
B. range, 10 to 430 fathoms (18 to 197 fathoms,
Nemaiocarcinus
Eumiersia

cnsiferits
erif:ifera

Smith.

J

883).

1884.

Smith, "Blake'' expedition, Crust.,

p. 77, pi. 13, figs. 1-9,

1882.

B. range, 588 to 2,033 ftithoms, 1883.

Ephyrina Benedicti Smith.

1885.

B. range, 959 fathoms, 1883.

Acanthephyra Agassizii Smith.

1882.

Miersia Aqassizii Smith, 1882.

B. range, 105 to 2,949 fathoms, 1883.

Acanthephyra eximea Smith. 1884.
B. range, 938 fathoms, 1883; off Cape Hatteras.

Acanthephyra hrevirostris Smith. 1885.
B. range, 1,395 to 2,949 fathoms, 1883.
Notostomns rohmtus Smith.

1884.

Fig. 160.

B. range, 1,309 to 1,555 fatlioms, 1883.

Meniyujodora mollis Smith. 1882.
B. range, 1,10() fathoms, 1883;

Hymenodora

1,(532

fathoms, "Bhike" expedition.

glacialis G. O. Sars.

B. range, 861 to 2,949 fathoms, 1883, 1884.
Pasipha'e princeps Smith.

1884.

B. range, 1,342 fathoms, 1883.

Fig. 158.

-
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Parapasiphae sulcatijrons Smith. 1884.
B. rauge, 516 to 2,949 fathoms, 1883.
FarapaHipha'e crhtata Smith.

[54]

Fig. 162.

1884.

B. range, 1,628 fathoms, 1883.
Farapasiphaii compta Smith.

1884.

B. range, 2,369 fatlioms, 1883.
Benthcecetes BartletU Smith.

1882.

BenthesicymuH Bartletti Smith, "Blake "expedition, Crust., p.H2,

pi. 14, tigs. 1-7,

1882.

B. rauge, 588 to 858 fathoms, 1883.

Benthesicymus ? carinatus Smith.
B. range, 1,022 fathoms, 1883.

1884.

Benthesicymus ?, sp. indet.
B. range, 1,555 fathoms, 1883.
AmalopeiKvtis elegans Smith.

1882.

B. range, 372 to 2,369 fathoms (()40 to 2,36!) fathoms, 1883); 457 to 1,632
fathoms, " Blake" expedition.

Amalopencens valens Smith. 1884.
B. range, 640 fathoms, 1883.
Arlstetts f tridens Smith.

1884.

Fig. 159.

B. range, 843 to 2,221 fathoms, 1883.

Hepomadus

fener Smith.

1884.

B. range, 2,949 fathoms, 1883.

Hymenopenci'us microps Smith. 1884.
B. range, 906 to 1,731 fathoms, 1883.
Hergesies arcficus Kroyer.

B. range, 139 to 1,025 fathoms (221 to 1,025 fathoms, 1883).
JSergestes rohustus Smitli.

1881.

B. range, 372 to 1,632 fathoms (640 to 641 fathoms, 1883)

;

1,632 fath-

oms, "Blake" expedition.
Sergestes mollis Smith.

B. range,

37.3 to

1

882.

2,949 fathoms, 1883; 1,632 fathoms, " Blake" expedi-

tion.

SCHIZOPODA.
G7iathophausia, sp.

B. range, 858 to 2,033 fathoms, 1883.
Giinthophausia, sp.
J

5.

range, 959 to 2,949 fathoms, 1883.

Thysanoessa^ sp.
B. range, 398 to 1,067 fathoms.

Lophogaster^ sp.

B. range, 1,022 to 2,949 fathoms, 1883.

I
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Thysanopoda Korvegica Kioyer.
B. range, 35 to 252 fathoms (?) found in trawl-wings from various
depths; 150 to 231) fathoms, 1883. Common at the surface, northward.
;

«

Boreomysis tridens G. O. Sars.
B. range, 351 to 500 fathoms, 1880, 1882, 1883.
wings.

Common

LIST OF ADDITIONAL DEEP-WATER CRUSTACEA

AND

''FISH HAWK''

''BLAKE,"

in the trawl-

DREDGED BY THE

1880-'82.

The following species, i)reviously dredged in this region, have not yet
been recorded as taken in 1883, but many of the Amphipods and Isopods, as w^ell as additional species, are known to be among the collections of 1883, not yet carefully examined.

BEACHYURA.
AnmnatJiia Tanneri Smith.

1885.

Avuithia Tanneri Smith, Proc. Nat. Mns., vi, p.

3,

1883.

B. range, 130 to 146 fathoms, 1881.
TAspoiinathns furcaUis A. M.-Edwards.

B. range, 317 to 225 fathoms, 1881, 1882.

Lamhrus VerrilUi Smith.

1881.

B. range, 65 to 134 fathoms, 1880, 1881.
Bathynectcs longispiiia Stimpson.

B. range. So to 225 fathoms, 1881, 1882.
Acunthocarptis Alexandri Stimpson.

Common

B. range, 50 to 200 fathoms, 1880, 1881.

in 1880.

Myropsia (juinqiiespinosa Stimpson.

One specimen.

B. range, 79 fathoms, 1881.

Cymopolia gracilis Smith. 1883.
B. range, 142 fathoms, 1880.

Ethusa microplitlialma Smith.

One

specimen.

1881.

B. range, 67 to 156 fathoms, 1880, 1881.

ANOMURA.
Lyreidus Bairdii Smith. 1881.
B. range, 100 to 120 fathoms, 1880.

Two

specimens.

Porcellana Bigsheiana A. M.-Edwards.
B. range, 134 fathoms, 1881. One specimen.

Catapagurus gracilis Smith.

1882.

Hemipagitrus gracilis Smith, Proc. Nat. Mns.,

B. range, 53 to 155 fathoms.

Common

iii,

p. 426, 1881.

in 1880

and

1881.

55.8

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Munida

valida Smith.

B. range,

L'l.j

Enmunlda picia
B. range,

Uo

to

[56]

1883.

040 fathomB, 1882.

Two

specimens.

1883.

Siiiitli.

to 158 fathoms, 1881, 1882.

AnoplonoUts politus Smitli. 1883.
B. range, 79 to 134 fathoms, 1880, 1881.

MAOEURA.
Arctus depressus Smith. 1881.
B. range, 86 fathoms, 1880. Rare.
Nephro2)sis acvleatns Smith.

1881.

B. range, 100 to 120 fathoms, 1880.

Axius armatus Smith.

Rare.

1881.

B. range, 100 to 142 fathoms, 1880.

Rare.

Hippolyte Phippsii Kroyer.
B. range, 73 fathoms, near George's Bank, " Blake" expedition.
uncommon northward in shallow water.

Not

Caridion Gordoni Goes.
B. range, 143 fathoms,

"Blake" expedition.

Northern,

Bythocaris nana Smith, 1885.
B. range, 05 to 142 fatlioms, 1880; 178 fathoms, "Blake" expedition,
1880.

Pandalus tenuipes Smith.

1881.

B. range, 100 to 252 fathoms, 1880.

Penwus politns Smith.
.

1881.

B. range, 142 fathoms, 1880.

One specimen,

SCHIZOPODA.
Pseudomma roseum G. O.

Sars.

B. range, 500 fathoms, 1880,

Lophogasfer, sp,
B, range, 155 fatlioms, 1880.

CUMACEA,
Diastylu quadrispinosm G, O. Sars.
B. range, 100 to 142 fathoms, 1880.

Additional species have also been

taken.

STOMATOPODA,
Lt/siosquilla

armata Smith,

1881.

B. range, G5 to 120 fathoms, 1880, 1882.
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AMPHIPODA.
The followii5g list is very iiicouiplete. Many additional species have
been taken which have iiot yet been reported upon
:

Stegocephalus ampulla Bell.

B. range, 1G8 to 2G4 fathoms, 1880, 1881, 1882.

Epimeria loricata G. O. Sars.
B. range, 90 to 640 fathoms, 1880, 1881, 1882.
Haploops setosa Boeck.
B. range, 252 fathoms, 1880.
Ptilocheirns pinguis Stftnpsou.

B. range, 45 to 8G fathoms, 1880, 1881.
Urichthonius difformis M.-Edw.
B. range, 192 fathoms, 1880, 1881.
JJnciola irrorata Say.

B. range, 1 to 192 fathoms, 1880, 1881, 1882, 1883.

Themisto hispinosa Boeck.
B. range, 44 to 110 fathoms.
NeoJiela phasma. Smith.

Perhaps also from the surface.

1881.

B. range, 349 to 374 fathoms, 1880, 1882.

CapreUa, sp.
B. range, 843 to 1,080 fathoms, 1883, 1884.

ISOPODA.
The following

very incomplete, for the Isopods collected since
examined.
Many of the following were also taken in 1883. Several species described by Mr. Harger from the "Blake" expedition, dredged south of
Cape Hatteras, are not included in this list.
list is

1881 have been but

little

Janira alia (Stimp.) Harger.
B. range, 65 to 487 fathoms, 1880, 1882.

Munnopsis typica Sars.
B. range, 125 to 142 fathoms, 1880, 1881.
Astacilla grctmiJata (Sars) Harger.

Fig. 166.

B. range, 291 to 640 fathoms, 1882.

Cirohina polita Harger.
B. range, 89 to 321 fathoms, 1880, 1882.
Oirolana impressa Harger.
B. range, 100

JEga psora

(L.)

tf.^

1883.

Fig. 165.

321 fathoms, 1880, 1881.

Kroyer.

B. range, 306 to 640 fathoms, 1880, 1882.

5G0
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& Mein.)
B. range, 85 to 157 fathoms, 1880, 1882; 257 fathoms, "Blake" ex-

Roeinela Americana (Scb.
pedition.

Roeinela, sp.

B. range, 129 fathoms,

"Blake"

expedition.

Harger. Fig. 164.
B. range, 182 to 640 fathoms, 1880, 1881, 1882.

Sfiscenus infelix

Phryxns ahdominalis Koyer.
B. range, 97 to 351 fathoms, on Pandalus leptocerus.

Anthura, sp.
B. range, 349 fathoms, 1882.

^

Gnathia ccrina (Stimp.) Harger.
B. range, 65 to 487 fathoms, 1880.
Tanais, sp.

B. range, station 1146, 1881.

LIST OF DEEP-WATER PYCNOGONIBA.

The following list includes the Pycnogonids that have been recorded
from the region under discussion, obtained by the "Blake"* and "Fish
Hawk." It is very incomplete, for those collected in 1881, 1882, and 1883
have not been fully studied, although many interesting species were obtained.
Several of the following species recorded as having been obtained in 1883 and 1884 were identified by Prof. S. I. Smith. Others,
not here recorded, are known to have been taken in 1883.
Pycnogonum

Uttorale Strom.

B. range, 73 to 810 fathoms.

Common northward from low-M'ater mark

to 100 fathoms.

Colossendeis angusta Sars.

B. range, 810 to 1,242 fathoms, " Blake."
Colossendeis colossea Wilson.

IMg. 169.

B. range, 500 to 1,500 fathoms; 499 to 1,106 fathoms, 1883; 924 to
1,230 fathoms, 1884.
Colossendeis

macerrima Wilson.

Fig. 170.

B. range, 317 to 1,073 fathoms; 922 fathoms,

"Blake" expedition; 317

fathoms, 1882; 1,073 fathoms, 1884.
Colossendeis gracilis

Hoeck.

B. range, 924 to 1,600 fathoms, 1884.

^cceorhynchus armatus Wilson.

(Identified

by

S.

I.

Smith.)

Figs. 171, 171a.

B. range, 1,242 fathoms, "Blake" expedition; 1,073 fathoms, 1884.
•

For the " Blake" collection, see report on the Pycnogonida, by E. B. Wilson, BulMum. Conip. Zoology, viii, No. 12, live plates, 1881.

letin
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Pallenopsis longirostris Wilson.

B. range, 500 fathoms, 1880

Nymphon

grossipes (L.) Fabr.

Common northward in 12 to 110 fathoms.

B. range, 150 to 524 fathoms.

Nymphon

Stromii Kroyer.
B. range, 234 to 780 fathoms

260 to 524 fathoms, " Blake " 234 to 780
;

:

fathoms, 1882.

Nymphon pallenoides Sars.
B. range, 922 fathoms, "Blake" expedition.

LIST OF DEEP-SEA

AND SURFACE MOLLUSCA COLLECTED BY THE
^'ALBATROSS" IN

1683.

In the following list the shallow- water Mollusca dredged oft" I^ova
Cape Hatteras are not included,* but the pelagic species belonging to the Pteropoda and Heteropoda, &c., are introduced, partly
as a matter of convenience and partly because their dead shells are
constantly dredged up from the bottom at all depths.
Scotia and

In addition to the following

list

of Mollusca, a large

number of species

were dredged in the same region by the "Fish Hawk" in 1880 to 1882,
which are here omitted. They have been already enumerated by Miss
K. J. Bush, in her list of the Mollusca of the "Fish Hawk" dredgings
(this report, vol. xi, p. 701) and in my Second Catalogue of Mollusca.
About forty species not contained in either of the lists were dredged
Of these about twentyin the same region by the "Albatross" in 1884.
undescribed.
five were
The nomenclature of this list is, with the exception of a few necessary
changes, essentially the same as that used in my " Second Catalogue of
of Mollusca," in the Transactions of the Connecticut Academy, vol. vi,
1884, where the synonymy is briefly given. The references in the following list are to that paper and the preceding one, in volume v of the
Transactions. A large part of the new forms were described and figured in those two papers.t
•
^

,

For the Hatteras shells, see special list by Miss K. J. Bush, p. 77.
t Catalogue of Marine Mollusca added to the Fauna of New England during the
past ten years, from the Transactions of the Connecticut Academy, vol. v.. Part II, 1882.
Five plates.
Second Catalogue of Mollusca, recently added to the Fauna of the New England
coast and the adjacent parts of the Atlantic, consisting mostly of deep-sea species, with
notes on others previously recorded. From the Transactions of the Connecticut Academy, vol. vi. Part I, 1884. Five plates.
Third Catalogue of Mollusca. From the same, vol. vi, Part II, 1885. Three plates.
Descriptions and lists of many of these Mollusca are also contained in the following
papers, by the writer
Notice of recent additions to the marine Invertebrata of the northeastern coast of
H. Mis. 67
36
*

:
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always important, in giving the bathymetrical distribution of
between those taken alive and those of which only
dead shells are obtained (which may have been carried by fishes, crabs,
and various other agencies far from their true habitats), an asterisk (*)
is added to designat^e living specimens, while a dagger (t) indicates
dead shells. When no sign is added, it is to be understood that the
specimens were living. The " Bathymetrical range " here refers only to
the range as actually observed in this region by the United States Fish
Commission, unless otherwise stated.
The geographical distribution is indicated, in a general way, by the
abbreviations following the range in depth, but I have not attempted
Owing to the uncertainty as to the
to make it complete in this respect.
alleged identity of the species recorded from other regions with our own,
and to the incompleteness of the published lists of species collected by
the various other recent dredging expeditions, the knowledge of the foreign distribution of many of these species is still very imperfect, and is
sure to be largely increased within a few years, so that any facts of this
kind that can now be given will have, at best, only a temporary value.
it is

shells to distinguish

follows N., = northern, indicates that the speranges northward along the American coast, beyond New England
waters S., = southern, southward beyond Cape Hatteras Arc = Arctic; Eu., = European
Med., = Mediterranean; Af., = West African;
P., = North Pacific; As.,
North Asia; Cb.,
Caribbean Sea and
West Indies ; Oc, = Oceanic or pelagic.

The abbreviations are as

:

cies

;

;

,

;

=

=

America, with descriptions of new genera and species and critical remarks on others.
Proceedings of the United States National Museum, vol. iii, December, 1880, and January, 1881.

Part II, MoUnsca, with notes on Annelida, Echinodermata, &c., collected by the
United States Fish Commission [pp. 356-405], December, 1880, and January, 1881.
Part III, Catalogue of Mollusca, recently added to the Fauna of Southern New England [pp. 405-40©], by A. E, Verrill.
Parfe IV, in vol. v [pp. 315 to 343], 1882, Additions to the deep-water Mollusca, taken
off Martha's Vineyard, in 1880 and 1881.
The Cephalopods of the northeastern coast of America. Part II, The smaller Cephalopods, including the " Squids " and Octopi, with other allied forms. ^Trans. Conn.
Acatl., v [pp. 259-424, pis. 26-56], June, 1880, to October, 1881.
Report on the Cephalopods [of the " Blake " expedition, 1880], and on some additional species dredged by the United States Fish Commission steamer " Fish Hawk,"

during the season of 1880. Bull«tin Mus. Comp. Zool., vol. viii [pp. 99-116, 8 plates],
March, 1881.
Supplement report on the "Blake" Cephalopods, vol. xi, pp. 105-115, plates i, ii, iii,
1883.

Report on the Cephalopods of the northeastern coast of America.

This report, Part

VII, for 1879 [244 pages, 46 plfci^s], 1882.

See also Brief Contributions to Zoology, Nos. 40 to
ence, 1877 to 1884.
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5g3

CEPHALOPODA.
Trans. Conn. Acad., v, 291, 390,
l-2d pi. 46, f. 1-1/; pi. 55, f. 1-id.
Bathymetrical range, 255 to 906 fathoms. N., Arc, P.

Lestoteuthis Fabricii (Licht.) Verrill.
pi. 45,

f.

;

Ommastrephes illeeebrosus (Les.) V. v, 268, pis.
B. range,
to 1,022 f. beaks 1,091 to 1,917 f.

28, 29, 37, 38, 39.

K

;

Sthenoteuthis Bartramii V.

Surface.*

Southern.

v, 288.

Oc.

Mastigoteuthis Agassizii Y.

B. range, 640 to 1,050

48 ;

v, 297, pi.

pi. 49,

f.

CheiroteutMs lacertosa V. v, 299, 408, pi. 47, f. 1-16;
B. range, 435 to 2,221 f. (2,949, arms). N.
Leptoteuthis diaphana V.

B. range, 1,731

vi, 243.

vi, 141, pi. 32,

f.

1-1/; vi, 243.

Fig. 62.

1.

f.

pi. 66,

f.

BracUoteutUs Beanii Y.
B. range, 183 to 843

v, 406, pi. 55,

3-3&;

f.

pi. 56,

pi. 46,

1-1&

f.

;

vi, 245.

vi, 243.

Desmoteuthis hyperhorea (Steenst.) Y. v, 302, pi. 27,
B. range, 641 f., off" Chesapeake Bay. K., Arc.

Desmoteuthis tenera Y. v, 412,
B. range, 396 to 1,346 f.

Eossia suhlevis Y.

2-2a;

f.

f.

CalUteutMs reversa Y. v, 295,
B. range, 365 to 2,369 f.

f.

3-3g ;

2,

f.

pi. 55,

v, 354, 419, pi. 30,

f.

2-2d

f.

2;

pi. 56,

;

pi. 31,

f.

f.

1-2

f.

3

3;

;

pi. 39,

f.

1.

vi, 245.

;

pi. 46,

4; pi. 47,

f.

2-4.

B. range, 115 to 640

f.

K

HeteroteutUs tenera Y. v, 357, 419,
B. range, 18 to 301 f., eggs 317 f.

Argonauta argo Linn6.

v, 364, 420

pi. 46,

;

f.

2-2d, 3-36

vi, 247, pi. 28,

f.

pi. 47,

;

1-16.

f.

5-56.

Figs. 63,

63a, 636.

B. range, shells, 64 to 1,917

f.

;

living at surface.

Alloposus mollis Y. v, 366, 420, pi. 50, f. l-2a
B. range, 238 to 1,346 f. frag. 1,735 f.

;

Oc,

Cb., S.,

Med.

pi. 51,

f.

4; vi, 247.

pi. 34,

f.

5,

;

Octopus Bairdii Y.

v, 368, 421, pi. 33,

f.

1,

10; pi. 38, f. 8; pi. 49, f. 4, 4a; pi. 51,
B. range, 85 to 843 f. ; 28 to 300 f. N. of

Octopus piscatorum Y. v, 377, pi. 36,
B. range, 1,362 f. Northern.
Octopus CaroUnensis Y. vi, 235.
B. range, 142 f., off Cape Hatteras.
Octopus gracilis Y.
B. range, 1290 f.

vi, 236.

f.

f.

la;

6; pi. 36,

1, la.

Cape Cod.

1, 2; vi,

248.

N., Eur.

f.
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Eledone verrucosa V. v, 380,
B. range, 787 to 1,255 f.
Eledonella pygmcca V.

B. range, 2,949

f.,

vi, 145, pi. 32,

f.,

f.

vi, 248.

;

Fig. 64.

2.

Chesapeake Bay.

off

Stanroteuthis syrtevsis V.

B. range, 1,34G

53

pis. 52,

[62]

v, 382, pi. 32,

(?)

station 2034,

off"

Nova

1-5} vi, 249.

f.

N.

Scotia.

GASTROPODA.
TOXOGLOSSA.
Admete Couthouyi Jay {=A. viridula Gld.)
B. range, 155 to 1,255 f. N., Arc, Eu.
Plmirotoma Dalli V. and S.
B. range, 94 to 142 f.*; 146

v, 451, pi. 57,

Pleurotomella Agassizii V. and S.

B. range, 39 to 1,309

1,608

f.*;

Pleurotomella Bairdii Y. and S.
B. range, 1,608 to 1,731

1-1 a.

f.*;

v, 454, pi. 57,

B. range, 1,290 to 2,033

vi, 147, pi. 31,

2,221

Fig. 67.

Fig. 68.

1.

f.

f.t

vi, 148, pi. 31,

2, 2a.

f.

Fig. 70.

vi, 149, pi. 31,

f.

Fig. 71.

3, 3a.

f.

Pleurotomella Saffordi V. and S.
B. range, 843 to 1,608 f.

vi, 151, pi. 31,

Pleurotomella handella Dall=P. Diomedece Y.

Fig. 72.

4, 4a.

f.

vi,

152, 250, pi. 31,

f.

Fig. 73.

B. range, 1,290 to 2,033

f.

Cb.

Pleurotomella Emertoni V. and S. vi, 154, pi. 31,
B. range, 1,917 f.t Off Chesapeake Bay. Cb.

Pleurotomella Bruneri V. and S.
B. range, 1,608 f.*^ 2,033 f.t

vi, 155, pi. 31,

Pleurotomella GathnrinceY. and S.
B. range, 843 to 2,033 f.

Oymnohela engonia V.
B. range, 906 to 1,451

Oymnohela curta V.

vi, 155, pi. 31,

vi, 157.
f.t;

1,008

f.*

vi, 158, pi. 31,

B. range, 843 to 1,290

f.*;

f.

10.

1,467 to 1,917

f.t

€h/mnohelacurta, var. .vihangulata V. vi, 159.
B. range, 197 to 2,033 f.t; 1,290 to 1,451 f.*

Oymnohela

3, 3a.

f.

f.

Pleurotomella Sandersoni V.

5-5a.

Figs. 66, 66a.

f.t

Pleurotomella Benedicti V. and S.
B. range, 1,290

f.

f. t

hrevis Verrill.

B. range, 1,290 to 1,608

1885.
f.

f. 6.

f.

f.

Fig. 74.

7, 7a.

9, 9a.

Fig. 75.

Figs. 76, 76a.
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Gymnohela hehes Y.

v, 459, pi. 57,

B. range, 252 to 906

Bela ovalis ¥Tiele=Bela pygmcea V.
B. range, 312 to 906 f.*; 1,091 f.t
Bela tenuicostata Sars.
B. range, 843 to 1,290

7.

f.

1,290 to 2,033

f.*;

f.t

v, 460, pi. 57,

K,

8.

f.

Eu., Arc.

Eu.

f.

Bela cancellata (Migbels) Stimpson. v, 476,
B. range, 126 to 547 f.t N., Arc, Eu.

Bela subvitrea V.
B. range, 843 f.

565

pi. 43,

10, 11

f.

;

pi. 57,

f.

13.

vi, 160.

Off Cape Hatteras.

Bela suhturgida V. vi, 161.
B. range, 843 f. Off Cape Hatteras.
Bela Bathbuni V.
B. range, 1,395

vi, 236.

Off Cape Hatteras.

f.t

Spirotropis ephamilla V.

B. range, 1,917

vi, 162.

2,221

f.t;

Off Chesapeake Bay.

f.*

TypMomangilia Tanneri V. and
B. range, 1,290

vi, 163, pi. 31,

S.

Fig. 78.

8.

f.

f.

Taranis MorcMi (Malm) Jeffreys,
B. range, 365 f.t ; 368 to 858 f.*

v. 486, pi. 57,

N.,

f.

18.

Arc, Eu., Cb.

Taranis Morchii, var. tornatus Y. vi, 251.
B. range, 1,255 f. Off Il^ova Scotia.
Taranis pulchella V. v, 487,
B. range, 349 to 487 f.

Admete

infiata

pi. 57,

f.

17

;

vi, pi. 29,

Fne\e=Trichotropis inflata Friele.

B. range, 1,290

f.

8.

Fig. 77.

vi. 178.

Arc

f.

RACHIGLOSSA.
Marginella horealis V. vi, 165, pi. 29, f.
B. range, 64 to 100 f.t 66^ to 81 f.*

Fig. 79.

4.

;

Volutella lachrimula Gld.

B. range, 142

516

f.*;

vi, 166.

Off Cape Hatteras.

f.t

Buccinum undatum Liun6.
B. range, 6 to 123

f.*;

142^ to 843

Buccinum cyaneum Brug.
B. range, 101 to 150

v, pi. 58,

f.,

f.t;

SipTio Stimpsonii

S.

906 to 1,309

Morch.

B. range, 16 to 300

f.

f.t

Cape Cod.

S.

10.

v, 492, pi. 43,
off

Buccinum ahyssorum V. and
B. range, 49

f.

N.,
f.

5

N.,

Arc, Eu.
;

pi. 58,

f.

vi, 167, pi. 31,

f.

11-116.

f.*

v, 499, pi. 57,

f.

24.

K

Sipho Stimpsonii, var. liratulus V. v, 500.
B. range, 18 f.t; 55 to 319 f.* N.

11.

Arc, Eu.

*

Figs. 80, a.
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ISipho pnbescens

Y.

v, 501, pi. 43,

B. range, 18 to 179

Sipho pygmceus (Gld.) V. v, 501,
B. range, 12 to G40 f. N.
SipJio

parvus V. and

S.

B. range, 193 to 900
Sipho obesus Y.
B. range, 843

6; pi. 57,

f.

192 to 640

f.t;

f.

25.

K

f.*

pi. 57,

v, 504, pi. 57,

f.

f.

21.

20-206.

f.

vl, 168.

Off Cape Hatteras.

f.

Sipho profundicola V. and S.
B. range, 1,497 to 1,917 f.t

vi, 170, pi. 31,

2,033

;

Sipho profundicola, var. dispar Y.
B. range, 1,555 f.
Sipho glyptm Y. v, 505,
B. range, 193 to 547 f.

pi. 57,

f.

Fig. 81.

f.

13.

f.

1, la.

f.*

vi, 171.

22

pi. 58,

;

Fig. 82.

Sipho ca}latu8 Y. v, 506, pi. 57, f. 19, 19a.
B. range, 75 to 616 f.t 302 to 516 f.*
;

Sipho cwlatus, var. hehes Y.
B. range, 640 to 1,255 f.

vi, 172.

Sipho (Mohnia) ccelatulus Y. vi, 172.
B. range, 516 to 547 f.t 906 to 1,290
;

Sipho (Mohnia) simplex Y.
B. range, 99^ f.t 843 f.»

f.*

vi, 174.

;

Sipho (f) hispidulus Y. vi, 239.
B. range, 2,033 f.* Off Delaware Bay.

Neptunea despecta (Linn^) Ad., var. tornata
B. range, 69 to 100 f.t off' George's Bank.

(Gld.).

N.,

Arc, Eu.

Neptunea decemcostata (Say) H. and A. Ad.
B. range, 6 to 322 f.t 41 to 86 f.* N.
;

Trophon clavaius Sars.

vi, 176.

(?)

B. range, 843 to 2,033

Eu.

f.

ZFrosalpinx Garolinensis Y.

B. range, 142 to 516

Urosalpinx macra Y.
B. range, 142 f.t

Anachis Haliweti
B. range, 79

f.t

f.t

vi,

938

237.

Off Cape Hatteras.

f.*

vi, 239.

(Jeff.),
;

;

(t)

v, 513, pi. 43,

115 to 640

f.*

]S^.,

Astyris diaphana Y. v, 513, pi. 58,
B. range, 64 f.t ; 100 to 487 f*

Astyris pura Y. j, 515.
B. range, 71 f.t 100 to 1,255
;

f.»

f.

f.

7

;

vi,

Arc, Eu.
2.

252.

[64]
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T^NIOGLOSSA.
Dolium Bairdii V. and
B. range, 89 to 234

v, 515
98 to 202

S.

f.t

vi,

;

;

BentJwdolium abyssorum Y. and
B. range, 1,395 f.t 2,221 f.*

vi, 177, pi. 31,

S.

;

253, pi. 29,

2-26.

Figs. 83, 83a.

12-126.

Figs. 84, 84a.

f.

f.*
f.

Off Chesapeake Bay.

Natica clausa Brod. and Sowerby.
B. range, 13 to 1,255 f.t 238 to 843
;

N., Arc., Eu.

f.*

Lunatia heros (Say) H. and A. Adams.
to 238 f. N., S.
B. range,

Lunatia Gronlandica (Moll.) Ad.
B. range, 12 to 65 f.t 75 to 1,290

Lamellaria pellucida, var. Oouldii V.
B. range, 44 to 1,497 f.
Piliscus

commodus (Midd.).

B. range, 150

f.,

Nova

off

N., Arc.,

f.*

;

Eu.

v, 518, pi. 58,

f.

3.

vi, 191.

Arc, Eu., P.

Scotia.

Capulus Hungaricus (Linn6). v, 519
B. range, 71* to 458 f. Eu.

vi, pi. 29,

;

f.

6.

Crucibulum striatum (Say) H. and A. Adams.
B. range, 3 to 65 f.* 100 f.t N.
;

Crepidula plana Say.
B. range,

to 55

f.»

155 to 487

;

K,

f.t

S.

Velutina Icevigata (L.) Gld.

B. range, 15 to 86

f.*

Torellia fimhriata V.

and

B. range, 142 to 321
Torellia vestita Jeff,

B. range, 4 to 86

S.,

S.

i^^.,

v, 520, pi. 57,

v, 521, pi. 42,

f.t;

f.t

146 to 317

f.

27, 27a.

Fig. 85.

f.

5.

N., Eu.

f.*

v, 523.

O.

Cingula Jan-Mayeni (Friele) V.
B. range, 238 to 1,290

f.

Cingula hrychia V. vi, 179,
B. range, 349 to 1,290 f.

v, 524, pi. 42,

K, Arc.
pi. 32,

f.

9.

Cingula syngenes V. vi, 180, pi. 32, f. 11.
B. range, 142 f.t Off Cape Hatteras.

Cingula l&ptalea V. vi, 182, pi. 32, f. 10.
B. range, 858 f. Off Nova Scotia.
Cingula apicina V.
B. range, 1,608 f.

vi, 183, pi. 32,

Cingula Sandersoni V.
B. range, 142

Arc, Eu.

f.

lAtiopa homhyx Eang.
Surface.*

100 to 130

;

f.t

f.

8.

vi, 241.

Off Cape Hatteras.

f.

8.

Fig. 86.
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Ciihna tenella, var. costulata Jeff, vi, 184.
B. range, 2,033 f. Off Delaware Bay. Eu., Med., Azores.

Cithna cingulata V. vi, 184, pi. 32, f.
B. rauge, 906 to 1,290 f.t 1,467 f.*

7.

;

Cithna (?) olivacea V.
B. range, 193 to 1,290
Fossartis elegam V.

5.

f.

f.t

and

B. range, 100 to 142
Seguenzia formosa

vi, 185, pi. 29,

v. 622, pi. 57,

S.

f.

Fig. 87.

28.

f.t

Jeff,

vi, 186, pi. 31,

B. range, 1,290 to 2,033

f.

14-146.

Figs. 88, 88a.

Eu.

f.

Seguenzia formosa, var. nitida V. vi, 188.
B. range, 2,033 f. Off Delaware Bay.
Seguenzia eritima V. vi, 189,
B. range, 1,290 to 2,033 f.
Cerithiella Whiteavesii V.

B. range, 238 to 843

pi. 31,

Fig. 89.

15.

f.

v, 522, pi. 42,

7.

f.

N.

f.

Aporrhais occidentalis Beck.
B. range, 34 to 1,000 f.t; 115 to 349 f.*

K

PTENOGLOSSA.
Scalaria Balliana Y. and S. v, 527,
B. range. 85 f.t; 115 to 193 f.*

Scalaria Andrewsii V.

B. range, 100

f.t;

547

pi. 57,

v, 526, pi. 57,

f.

f.

35.

33.

Fig. 91.

Fig. 94.

f.*

Acirsa gracilis Y. v, 528, pi. 57, f. 31.
B. range, 349 to 843 f.t 487 to 547 f.*
;

Aclis Walleri J.

B. range, 349

v. 528, pi. 57,
f.t;

f.

36.

365to938f.»

Eu.

lanthinafragilis Desh.
Surface.t

S.,

O.

BHIPHLDOGLOSSA.
Botella cryptospira V.

B. range, 142

vi, 241.

Off Cape Hatteras.

f.t

Eihalia multistriata V. vi, 242.
B. range, 142 f.t Off ('ape Hatteras.
Leptothyra induta Watson, vi, 197.
B. range, 142 f.t Off' Cape Hatteras.
Calliostoma occidentale (Mighels^.

B. range, 207

f.t

;

305 to 640

f.*

N.,

Arc, Eu.

Calliostoma Bairdii V. and S. v, 530, pi. 57,
B. range, 56 to 640 f.t; 64 to 192 f.* Cb.

f.

26.

Fig. 96.
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Margarita regalis V. and

S.

v, 530, pi. 67,

569

37; vi, 254, pi. 29,

f.

f.

14.

Fig. 97.

B. range, G4 to 173

f.t

193 to 1,555

;

f.*

Machceroplax obscura (Couth.) Friele.
B. range, 12.^ to 487 f. K, Arc, Eu.
Cyclostrema

DalU V.

v,.532, pi. 57,

B. range, 487 to 858

omatum V.

Cyclostrema Balli, var.
B. range, 843 f.

Cyclostrema cingulatum V.

B. range. 547

vi, pi. 29,

f.

15.

Fig. 99.

vi, 255, pi. 32,

vi, 198, pi. 32,

f.

f.

17.

14.

f.t

{=C.

Cyclostrema, sp.

V.

affine

B. range, 365 to 858

843

f.t;

Cyclostrema diaphanum V.

B. range, 1,290
TJiarsis, sp.

39 ;

f.

f.

f.*

vi. 199, pi. 32,

2,033

;

vi, 199, pi. 32,

f.

15,

non Jeffreys).

f.*
f.

16.

f.t

vi, 201.

B. range, 843

Off Cape Hatteras.

f.t

Fissurella Tanneri V.

B. range, 104

vi, 255, pi. 29,

142

f.*;

13, 13a.

f.

Southern.

f.t

Functurella noachina (L.) Lowe.

B. range, 16

f.t

34 to 640

;

f.*

Arc, Eu.

N.,

Puncturella (Fissurisepta) eritmeta V.

B. range, 1,451

vi, 204, pi. 32,

f.

19, 19o.

f.

Propilidium elegans Y. vi, 205.
B. range, 1,395 f. Oft' Chesapeake Bay.

Addisonia paradoxa Dall.

v,

533

vi,

;

256, pi. 29,

f.

10, 11-11&.

Figs.

100, 100a.

B. range 66 to 202

CoccuUna

leptalea

f.t

V.

71 to 156

;

vi, 202, pi. 32,

B. range, 1,395 to 2,033

CoccuUna spinigera

f.* (?
f.

Eu., Med.).|

20-20&.

Fig. 101.

Southern.

f.

vi, 203.

Jeflf.

B. range, 335 to 843 f. Eu.
CoccuUna conica V. vi, 204.

B. range, 499

f.

Off

Lepetella tubicola Y.

Nova

and

B. range, 142 to 547

f.t

S.
;

Scotia.
v, 534, pi. 58,

134 to 396

f.*

f.

29-29a.

Eu.

POLYPLACOPHORA.
JSanleyia mendicaria (Migh.) Carp,

B. range, 49 to 317
t

By Mr.

f.

v, 534.

N. Arc, Eu., Med.

Jeffreys this species is identified with A. eccentros J*iS.

Tib., of the Mediterranean.

(Proc. Z. Soc. London, 1882, p. 673.)

= Gadinia excentrica
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Trachydermon

albiis

B. range, 99

off

f.,

(LiDn^.) Carp.

Nova

Trachydermon exaratus
B. range, 101 to

[68]

Arc, Eu.

Scotia.

(Sars).

vi, 208, pi. 30,

Leptochiton alveolus (Sars) Lov^n.
B. range, 99 to 640

f.

2-26.

Eu.

11.'4 f.

N.,

f.

v, 534.

Eu.

Placophora (Euplacophora) Atlantica V. and

S.

vi, 206, pi. 30,

f.

1, 16.

Figs. 102, 102a.

B. range, 122 to 640

f.

GYMNOGLOSSA.
Stilifer

Stimpsoni V.

v, 535,

B. range, 6 to 1,255
Stilifer curttis

V.

f.

2.

v

K

f.

v, 635.

B. range, 410 to 1,255

Eulima stenostoma

f.

536

v,

Jeff,

B. range, 843 to 1,451

f.*

;

Turbonilla Bathhuni V. and S.

B. range, 64 to 1,395

f.t

;

Turbonilla Bushiana Y.

B. range, 365 to 1,290
Eulimella ludda V.
B. range, 2,033 f.

vi, 254.

;

1,467

N., Eu.

f.t

v, 536, pi. 58,

100 to 365

v, 537, pi. 58,
f.*

;

f.

vi, 193, pi. 32,

Eulimella nitida V.

194, pi. 32,

vi,

f.

16.

Fig. 104.

16.
f.t

3, 3a.

Eulimella chariessa V.
B. range, 2,033 f.
B. range, 2,033

f.

1,451 to 1,467

vi, 192, pi. 32,

f.

f.*

f.

4-46.

5.

f.t

Eulimella (or Menestho) lissa V. vi, 195,
B. range, 142 f. Off Cape Hatteras.

pi. 32,

f.

6.

Odostomia tornata V. vi, 196.
B. range, 142 f.t Off Cape Hatteras.

Odostomia disparilis V. vi, 196.
B. range, 142 f.t Oft' Cape Hatteras.

TECTIBRANOHIATA.
Actceon nitidus V.

v, 540, pi. 58,

B. range, 238 to 843

f.»;

Acta;on melampoides Dall.
B. range, 843

f.t

1,451

f.

21.

f.t

vi, 210.

Off Cape Hatteras.

Eingicula nitida Y. v, 640.
B. range, 100 to 547 f.t; 120 to 487

Scaphander nobilis V. vi, 209, pi. 32,
B. range, 906 f.t; 1,091 to 1,309 f.*

f.*
f.

Cb.
Cb.

18-18d.

Fig. 106.

ALBATROSS EXPLORATIONS.
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Scaphander puncto-striatu8 (Migh.) Ad.
B. range, 46 to 1,255 f.*j 1,362 to 1,467
Fhiline quadrata

312 to 480

f.t;

glohosa Lov^n.

B. range, 115 to 165

Biaphana gemma Y.

v, 543.

v, 543, pi. 58,

N.,

f.*

f.

Eu.

22.

f.

nitidula (Lov.)

B. range, 155 to 906

K, Arc, En.

f.*

319 to 843

f.t;

B. range, 100 to 2,033

Diaphana

Eu.

(Wood) Forb. and Han.

B. range, 20 to 266,

AmpMsphyra

K, Arc,

f.t

571

v, 543.

Eu.

f.

Cylichna alba (Brown) Lov6n.

B. range, 12 to 1,091
Cylichna

Dalli V.

f.*

1,290

;

K, Arc,

f.t

Eu.

542 ; vi, pi. 29, f. 15.
B. range, 452 to 906 f.t; 938 to 1,290 f.*
(?)

v,

Cylichna occulta (Migh.) Ad.

B. range, 100 to 1,467

f.*

Pleurobranchwa tarda Y.
B. range, 28 to 640 f.

Koonsia obesa V.

v,

545

B. range, 192 to 312

1,608

;

K, Arc,

f.t

v, 546, pi. 58,

vi, pi.

;

28

26.

f.

Eu.
Fig. 105.

Fig. 107.

f. 7.

f.

NUDIBRANCHIATA.
Scyllcea

Edwardsii V.

Surface.*

v, 550, pi. 43,

Wood's Holl

off

;

f.

Fig. 109.

10.

Cape Hatteras.

Oc

HETEROPODA.
Atlanta Peronii Les. v, 529
B. range, 15J to 1,608 f.t

;

vi, pi. 28,

Atlanta Oaudichaudii Eyd. and Soul,
Surface.* Oc.

Atlanta Lamanonii Eyd. and Soul,
B. range, 1,731 f.t Oc
Surface.*

vi, 211.

vi, 211.

surface.*

f.t;

Firoloidea Lesueurii Eyd.

and

Oc.

Soul.

Station 2194.

Firola Keraudrenii Eyd.
Surface.*

Oc

vi, 211.

Oc

Atlanta inclinata Soul,
B. range, 516 to 843
Surface.*

4, 4a.

vi, 211.

Atlanta rosea Soul, vi, 211.
B. range, 843 to 2,369 f.t; surface.*

Atlanta pulchellaY.

f.

&

Figs. 110, 110a.

Uc

Soul.

Fig. 112.

Stations 2038 and 2039.

Fig. 111.
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PTEEOPODA.

CymhuHa

calceolus

V.

v, 553, pi. 58,

B. raupe, 18 to 1,467

f.

Fig. 120.

33.

Oc.

surface.*

f.t;

Cavolina tridentata (Gmelin) Gray, v, 554,
B. range, 45 to 2,033 f.t; surface.* Oc.

Cavolina uncinata (D'Urb.) Gray, v, 554.
B. range, 64 to 1,608 f.t; surface.* Oc.
Cavolina longirostris (Les.) v, 555.
B. range, 64 to 2,033 f.t; surface.*

Cavolina gibhosa (Eang).
B. range, 193 to 1,451 f.t

f.

6, 7.

Fig. 116.

Oc.

vi, 213.

Oc.
vi, 212.

Cavolina quadridentata (LesueurJ.
B. range, 142 to 1,467 f.t Oc.
Cavolina angulata (Soul),
Surface.* Oc.

vi, 213.

Cavolina inflexa (Les.) Gray, v, 555.
B. range, 487 to 1,467 f.t Oc.

Fleuropus Hargeri V.
*
Surface.* Oc.

555

v,

;

vi,

pi. 28,

Diacria trispinosa Gray. Fig. 115.
B. range, 64 to 1,451 f.t ; surface.*
Clio

pyramidata Linn6.

B. range, 142 to 1,608

v.

556

557;

Oc,

f.t

Styliola virgula (Rang),

v,

Oe.

f.t

Triptera colvmnella (Rang),

Oc,

Oc.

Oc.

f.t

Balantium recurvum Children,

Surface.*

Fig. 114.

3.

v, 555.

B. range, 64 to 2,033
B. range, 64 to 1,917

f.

Fig. 117.

vi, 214.

S.

vi, 213.

S.

Styliola virgula, var. corniformis (D'Orb.).

Oc, S.
suhulata (Quoy and Gaimard).

vi,

214.

Surface.*
Styliola

B. range, 15 J to 1,467
Styliola recta Blainv.

Surface.*

Oc,

f.t

surface.*

;

v, 556.

vi, 213.

Oc,

S.

Spirialis retroversus (Flem.), var.

B. range, 499 to 1,731

f.t

;

Mac Andrei

Surface.*

B. range, 858 to 1,735

f.t

Spirialis hulimoides Soul,

Oc,

S.

Oc,

N., Eu.

vi, 215.

Forbes,

Oc, Eu., Med.

Spirialis Gouldii St. {? S. halea Moll., var.).

Surface.*

S.

Fig. 118.

v, 657.

[''0]J_
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vi, 214.

Spirialis irochiformis Soul,

Oc,

Surface.*

S.

Fig. 122.

Glione papilionacea Pallas.

Oc,

Surface.*

573

N.,

Arc, Eu.

CHone longicaudata Soul,

vi, 215.

Oc

Surface.*

Tnchocyclus Dumereilii (Oken) Esch.
Surface.* Oc.

vi, 215.

SOLENOCONOHA.
Bentalium solidum V.

vi, 215.

B. range, 843 to 1,309

DentaUum

B. range, 25 to 115

DentaUum

f.t

f.t

DentaUum^
B. range,

SiphodentaUum
B. range, 843

f.t

2,033

;

Southern.

f.*

349 to 1,290

;

;

v, 557, pi. 42,

N.,

f.*

f.

19.

Arc, Eu.

vi, 218.

teres Jeff,
f.t

vi, 217.

Southern.

f.

SiphodentaUum vitreum M. Sars.
B. range, 100

Figs. 123, 124, 125, a.

Eu.

vi, 217.

sp. h.
f.t

K,

f.*

,731 to 2,033

B. range, 843

16-18.

f.

f.*

V.

Eu.

vi, 217.

sp. g.
3

K,

f.*

v, pi. 42,

146 to 1,255

;

occidentalo, var. sulcatum

B. range, 75 to 1,255

DentaUum^

146 to 1,255

;

occidcntale Stimp.

B. range, 26 to 115

DentaUum

f.

striolatum Stimp.

858 to 1,290

Eu.

f.*

Siphonentalis affinis (Sars). v, 558, pi. 42, f. 20, a, b.
B. range, 349 to 365 f.t ; 499 to 1,731 f.* N., Eu., Azores.

Cadulus Fandionis V. and S.
B. range, 85 to 487 f.* 516
;

v, 558, pi. 58,
f.t (?

Cadulus Watsoni Ball, vi, 219.
B. range, 197 to 938 f.t 547 to 843
;

f.*

;

1885.

Cadulus Jeffreysii ? (Monteros.).
B. range, 115 f.* 516 to 843 f.t
;

v,

vi, 220.

559

;

vi,257.

Eu., Azores.

Cadulus suhfusiformis Jeff.
B. range, 100 to 115 f. Eu., Med.
Cadulus cylindratus Jeff",
B. range, 1,608 f. Eu.

30, 30a.

Ob.

f.*

Cadulus grandis Y. vi, 219.
B. range, 843 to 1,290 f.t 906 to 1,098
Cadulus spectahilis Verrill.
B. range, 1,467 f.t

f.

Eu., Med., Af.).

Fig. 126, a.
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LAMELLIBRANCniATA.
Teredo megotara Hauley.

B. range, 65

f.t

Fig. 127, animal.

100 to 1,467

;

Xylophaga dorsalis

(Turt.) F.

B. range, 32 to 2,033

surface* in wood.

f.*;

and Han. v,
Eu., Med.

559, pi. 44,

S., O.,
f.

Eu.

9.

K,

f.

Ensatella Americana (Gld.) V.

B. range,

to 28

64 to 89

f.*;

N., S.

f.t

Saxicava Norvegica (Speng.) Woodw.
B. range, 20 to 500 f.t 300 f.* N., Arc, Eu., P.
;

Cyrtodaria siliqua (Speng.) Woodw.
B. range, 28 to 258 f.t N., Arc.

Foromya

sublevis

B. range, 1,917

V.

vi,

221, pi. 32,

f.

Fig. 128.

21.

Off Chesapeake Bay.

f.t

Necera ohesa Lov6n. v, 563, pi. 44, f. 10, c.
B. range, 192 to 1,290 f. 20 to 150 f. N. of Cape Cod.
Azores.
;

Necera gladalis G-. O. Sars. v, 562, pi. 44,
B. range, 64 to 547 f. N., Arc, Eu.

K, Arc,

Eu.,

10, a, b.

f,

.

Necera rostrata (Speng.) Lov6n.

B. range, 65 to 487
Patagonia.

f.t;

v, 562, pi. 58,

85 to 155

Necera lameUosa M. Sars. v, 561; vi, pi. 30,
B. range, 319 to 547 f. Eu., Med., Af.

Necera gigantea V.
B. range, 1,917 f.t
Necera undata V.
B. range, 2,221

f.

39.

N., Eu., Med., Af., Azores, Cb.,

f.*

f.

3.

ri, 223.

Off Chesapeake Bay.

vi, 223.

Off Chesapeake Bay.

f.t

Necera, sp.

B. range, 142

Off Cape Hatteras.

f.

Periploma papyracea (Say) Con.
B. range, 7 to 1,255 f. N.
Oochlodesnia

Leanum Couth.

B. range, 2 to 20

65

f.*;

f.t

Thracia Gonradi Couth.
B. range, 4 to 193 f.t 34 f*
;

Thracia nitida V.
B. range, 1,917

vi,
f.

221,

B. range, 192 to 487

gemma V.

N.

pi. 32,

f.

Fig. 130.

22.

Off Chesapeake Bay.

Pec*hiolia abyssioola Sars.

Pecchiolia

S.

f.*

v. 565.
;

516 to 1,290

f.t

N.,

v, 666; vi, 258, pi., 30,

B. range, 75 to 1,290

f.t

;

499 to 906

f.»

f.

Arc, Eu.
7, 8.
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Mytilimeria flexuosa Y. and S.

v, 567, pi. 68,

f.

38

;

vi, 258.

Figs. 132,

a, 6.

B. range, 75 to 319

f.t

349

j

f.*

Geronia arctata (Con.) Ad.

B. range, O.to 183

Abra

f.t

to 2 f.*

;

vi, 224.

longicallis (Scacclii).

B. range, 1,467

E".

Eu., Med., Canaries, Af., Azores, Cb.

f.t

Maconia sahulosa (Speng.) Morch.
B. range, 30 to 208 f.t 29 to 1,255
;

Cyprina Islandica (Linn6) Lam.
B. range, 8 to 128 f.*; 130 to 349

N.,

f.»

Arc, Eu.,

f.t

N.,

Arc, Eu.

f.t

K,

S.

P.,

As.

Astarte castanea Say.
B. range,

to 100

142 to 435

f.*;

Astarte undata Gld.

B. range, 8 to 480

N.

f.

Astarte crenata Gray.
B. range, 34 to 640

N.,

f.

Arc, Eu., As.

Venericardia granulata {Ba,y)=boreaUs Con.

B. range, 8 to 435

f.t

;

Loripes lens V. and S.

B. range, 5 to 192

9 to 192

f.»

569
120 f.*

K

v,

f.t

;

;

vi, 259.

Lucina filosa Stirap.
B. range, 4 to 349

f.t

20 to 30

;

v, 572; vi, 268.

N.

f.*

K

Cryptodon subovatus (J.) Y. v, 570.
B. range, 480 f.t 499 f.* Eu., Af.
Cryptodon Gouldii (Phil.) Stimp.
B. range, 6 to 1,467 f. K, Eu.
;

Cryptodon obesus Y.
B. range, 12 to 100

v, 569.
f.t

;

115 to 1,290

f.*

N.

Cryptodon grandis Y. 1885.
B. range, 938 f.t, 1883; 965* and 1,582 fathomst, 1884.
Crypto don ferruginosus (Forbes), v, 570.
B. range, 100 to 1,467 f. K. Arc., Eu., Med.

Cryptodon tortuosus (Jefif.).
B. range, 499 to 1,290 f.

vi, 226.

Eu.

Axinopsis, sp. nov.

B. range, 1,451

f.

Diplodonta turgida Y. and S.

v, 669, pi. 58,

Figs. 135, 136.

B. range, 65 to 98

Montacuta tumidula

f.t

vi, 225.

Jeff,

B. range, 843 to 1,091

f.

Southern.

Eu.

f.

42; vi, pi. 30,

f.

10, 11.

.

.
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Kelliella, sp. nov.

B. range, 2,033

f.

Toldia thraeiformis (Storer) Stimp. Figs. 137, 138, auimal.
B. range, 29 to 182 f.t; 192 to 906 f.* K.
Yoldia sapotilla (Gld.) Stimp. Fig. 139, animal.
B. range, 4 f.t; 12 to 321 f.* K, Arc.
Yoldia expansa
B. range, 365

Jeff.
f.*

1,451 to 1,467

;

Eu.

f.t

Yoldia lucida Lov^n. v, pi. 44, f. 1
B. range, 29 to 1,608 f.t 115 to 1,290
;

Yoldia frigida Torell.

v, 573, pi. 44,

B. range, 157 to 1,255

f.

f.*

N.,

Arc,

Eu., Med.

2.

K., Arc., Eu., Med., As.

f.

Yoldia Jeffreysi (Hidalgo), vi, 229.
B. range, 349 f.* 499 to 1,290 f.t

Eu., Med., Af., Azores, Cb.

;

Yoldia suhequilatera (Jeff.), vi, 229.
B. range, 499 to 1,731 f. Eu., Arc.
Yoldia sericea Jeffreys, var. striolata J.
B. range, 516 to 1,731 f. Eu.

Yoldia Messanensis (Seguenza), var.

B. range, 1,451 to 2,033

Led a Bushiana V.
B. range, 516

1,467

f.t;

vi, 226.

227.

vi,

Eu., Med., Azores, Ob.

f.*

vi, 229.

Off Cape Hatteras.

f.

Leda tenuisulcata (Couth,) Stimp.
B. rajige, 25 to 120

640

f.t;

f.*

Fhaseolus ovatus ? (Jeff. MSS.).
B. range, 1,290 f. (? Eu.)

MaUetia obtusa (M. Sars) Morcli.
B. range, 516 ft; 788 to 1,608

Glomus nitens

Jeff,

B. range, 1,608

F.
vi.

vi,
f.*

230.

226.

Eu., Med.

231

vi,

Eu.

f.t

Nncula dvlpliinodonta Mighels.
B. ranges 10 to 1,290

f.

N.,

Arc, Eu.

Nucula proxima Say.
B. range, 3 to 302 f *

Nucula

310 to 516 ft

;

S.

tenuis (Mont.) Turton.

B. range, 75 to 266 ft; 302 to 1,255
As.
Nuctila canceUata Jeff,

B. range, 858

f.t;

f.*

N.,

Arc, Eu., Med.,

vi, 231.

906 to 2,033 f*

Nuciila gramdosa Verrill.

B. range, 487 to 858 f *

vi, p. 280.

Eu., Azores.

Cb., P.,

J
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Area pectunculoides

v, 573, pi. 44,

Sc.

B. range, 79 to 640

Area pectunculoides,

f.

6.

N., Eu., Med., Cb.

f.

v, 573.

var. septentrionalis Sars.

B. range, 79 to 640

K,

f.

Arc.

Limopsis minuta (Phil.), v, 576.
B. range, 64 to 115 f.t; 120 to 2,221

f.*

K, Arc,

Eu., Med., Af.,

Azores.

Limopsis eristata Jeff, v, 577
B. range, 549 f.t Eu., Med.
Limopsis plana Verrill, 1885.
B. range, 197 to 2,221

Limopsis tenella

vi, 231.

;

f.

vi, 232.

Jeff,

f.

Eu.

1,608

f.t

B. range, 1,731 to 2,033

Mytilus edulis Linn<§.

B. range,
]S.,

Arc,

to 57 f.*

;

(perhaps from surface Fuci).

Oc,

S.,

Eu., Med., P., Antarctic.

Modiola modiolus (Linn6) Turtou.
202 f.t N., Arc, Eu.,
B. range,
to 115 f.*
;

P., As.

Modiolaria discors (Lmu6) Loven.
B. range, 15 to 90 f. N., Arc, Eu., Med., P., As.
Idas argenteus Jeff, v, 579 vi, pi. 30, f. 16, 16a.
B. range, 335 to 2,033 f.* in wood. Surfaced (in wood).
j

Bacrydium vitreum
B. range, 300

(Moll.) Torell.

312 to 1,555

f.t;

Pecten Clintonius Say.

B. range, 8 to 349

v, 579, pi. 44,

13 to 146

;

B. range, 57 to 64

B. range, 843

f.

v, 580, pi. 42,

100 to 787

;

v, 581, pi. 42,

B. range, 99 to 321

Pecten frag His Jeff,

Wood,

f.t

Pecten pustulosus V.

f.

N.,

f.f

Arc, Eu.,

P.,

As.

f.t

Pecten vitreus (Gmel.)

B. range, 142

N.

f.*

v. 580.

B. range, 69 to 156

Pecten leptaleus V.

Af., Azores.

vi, 261.

f.t

Peeten Islandicus Miiller.
B. range, 33 to 122 f.* ; 124 to 194
Peeten glyptus Y.

8, 8a.

f.

Arc, Eu., Med.,

N.,

f.*

Eu.

f.*

;

f.

365 to 547

f.

21.

K, Arc,

f.*

22,

f.t

22a;

Eu., Med., Af.

vi, 261.

Figs. 142, a.

N., Eu.?

vi, 232.

Cape Hatteras.

Oft"

232.

vi,

Oft'

Cape Hatteras.

Arc, Eu., Azores.

Limcea subovala (Jeff.) Monteros. v, 580.
B. range, 100 to 1,362 f.t 252 to 1,290 f.*
;

Avicula hirundo, var. nitida V.
B. range, 64 to 192 f.
37
H. His. 67

Oc

v, 582, pi. 58,

Eu.,
f.

Arc, Med., Azores.

43.
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Avicula squainnlosaf Lam.
Surface.
S., Oc.

Anomia

[76]

vi, 233.

aculeata Miill.

B. range, 4 to 640

Arc, Eu.

X.,

f.

BRACHIOPODA.
Terebratulina septentrionalis (Couth.)

B. rauge, 16 to 396

Waldheimia ci'aninm
B. rauge, 1,362

f.t.

N.,

f.

Arc, Eu., Af.

(Miiller)

Arc,

Discina Atlantica King,

Davidson,

vi, 234.

Eu., P.

vi, 233.

B. range, 1,251 to 1,467

f.t

Eu., Arc, Med., Australia.

FAUNA OF THE SHALLOW WATER NEAR CAPE HATTERAS.
The first and the last trips of the season were made to the waters off
Chesapeake Bay and Cape Hatteras. In that region, besides some interesting hauls that were made in deep water, a few were made in shallow water, during the stormy weather encountered on the last trip.
These were near the coast, in 15 to 145 fathoms (stations 2107 to 2109,
2112 to 2114). They proved to be of great interest, for scarcely anything
had been previously known respecting the fauna inhabiting tlie outside
waters, in moderate depths, off our Southern Atlantic coasts north of
rh)rida, most of the inshore collecting in that region having been carried on in the harbors and sheltered sounds, while the dredgings hj the
"Blake" and "Fish Hawk" were mostly in deep water tar from the
shore.

From these few shallow- water dredgings made hy the "Albatross" a
number of interesting additions to the known Mollusca of the AtMany of these are West Indian spelantic coast have been obtained.
cies, not known before from north of Cuba, while a considerable number

large

Among

the interesting discoveries was a handsome
It resembles the Conns JDelessertii Eecluz.
The general character of the Mollusca is decidedly
more tropical, or rather "warm-temperate," than that of the shore
fauna of the adjacent coast. But with the southern forms, such as
are undescribed.
living Conus of

good

size,

from 48 fathoms.

species of Conus, Oliva, OUvella, Marginella, Cancellaria, ISemicassis, So-

larium, &G., there are also

England

many northern
known to

coast, but hitherto not

species,

common on

live so far south.

the ]S^ew
appears

It

very strange to see West Indian and northern or even Arctic species
mingled together in the same haul of the dredge. The mildness
and unusual uniformity of temperature during the whole year, due to
the greatly diminished volume, or absence of the arctic current, over
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the inshore plateau, and to the eflect of the Gulf Stream in winter, are
doubtless the causes of this peculiar assemblage.
These shallow-water shells, which are mostly of small size, have been
studied with care by Miss K. J. Bush, who has identified many of the

known species and described several of the new ones. I am greatly
indebted to her for the accompanying list of the species already determined, but the study of these shells is not yet completed, and this list
must, therefore, be regarded only as a partial one.|
The representatives of other groups were of less importance than the
shells, but several interesting southern species of Echinoderms and
Anthozoa were taken, of which the bathymetrical range is little known.
Among these were specimens of the branched coral, Oculina impUcata Y.,
and the leaf-like Benilla renifonnis Guv. The southern shallow- water
star-fishes, Luidia clatkrata Say and Astropecten articulatus Say, also
occurred in these localities, in 14 to 25 fathoms. During the more extended explorations in the same region in 1884, Ophiothrix angulata and
Amphiura elegans (= tenuis Ayres) occurred in 16 fathoms, while the
curious West Indian Astroporpa annulata occurred several times, of
large size, clinging to the Gorgonian, Tiianideum suherosum Y., in 48 to

68 fathoms.

LIST OF THE SHALLOW-WATER MOLLUSC A

DREDGED OFF CAPE HAT-

TERAS BY THFf"ALBATROSS"
By Miss

The

K.

J.

7^1883.

Bush.

foljlowing list is not intended -as a complete list of the shells of

but is nearly complete for the work of 1883. Many additional species were dredged in the same region, in the autumn of 1884.
The bathymetrical range refers only to the collection of 1883. Most of
the common species also occur in very shallow water in the barbor of
Beaufort, N. 0., or even at low-water mark. An asterisk (*) indicates
specimens living; a dagger (t), dead shells only.
this region,

CEPHALOPODA.
Sthenoteuthis Bartramii (Lesueur) Yerrill.

Surface.*

GASTROPODA.
TOXOGLOSSA.
Recluz.

Conus Delessertii C?)
B. range, 48 fathoms.*
t

Another and more extensive

gion was

water in the same reby which a much larger collection was

series of dredgings in shallow

made by the "Albatross"

in 1884,

many additional Mollusca, a great variety of interesting
there are many species not before known from the Atlantic
coast of the United States. The additions to the Brachyura are especially interesting
and numerous. Many are Floridian and West Indian species.
obtained, including, besides

Crustacea,

among which
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Mangilia rubella Kurtz. and Stimpson.
B. range, 14 fathoms t 15 fathoms.*
;

Mangilia cerina (Stimp.) Verrill.
B. range, 14 to 15 fathoms.t
Mangilia ephamilla Bush, sp.
B. range, 14 to 15 fathoms

iiov.
;

t

48 fathoms.*

Shell of moderate size, rather stout, with a regularly tapered, acute

about five sharply angulated whorls below the nuSuture marked by a distinctly raised, rounded, undulating,
spiral thread. Nucleus small, prominent, semi-transparent, glassy, composed of about two and a half turns, with a small, rather prominent
apical whorl, which, with the second, is very smooth the third is crossed
by delicate, curved, transverse riblets, which are rendered somewhat
nodulous by the intersection of a single, faint, revolving, median thread;
the others have about nine broad, prominent, acute, straight, longitudinal ribs extending from suture to suture, and separated by deep, concave interspaces about equal in width to the ribs. The whole surface
is covered with distinctly raised, rounded cinguli and microscopic
threads, which are roughened by the intersection of the fine lines of
growth, and, under the microscope, have the appearance of being covered with minute grains of sand. The cingulus at the center, defining
the shoulder of the whorls, is the most* conspicuous; above this there
are about five finer ones, and below, on the whorls of the spire, two or
three, the number increasing to ten or twelve on the body-whorl.
The
aperture is a little less than half 'the length of the shell, narrow, oblong, broadest at its posterior third, pinched up anteriorly into a
straight, slightly elongated canal.
Outer \\\^ thin (broken) inner lip inconspicuous. jS^o operculum.
Color in alcohol deep yellow, with white ribs and canal.
Length of largest specimen, 6.5™™ breadth, 3™™ length of aper-

spire, consisting of

cleus.

;

;

;

ture,

3™™

;

;

its breadl-h, .5""".

One living specimen
young dead specimens

(No. 35,404)

was taken

at station 2,108;

at stations 2,112 (No. 35,884),

also,

and at 2,114 (No.

35,515).
is closely allied to M. cerina, but differs in having a
more angularly shouldered whorls, and especially in hav-

This species
stouter form,

ing very prominent, straight ribs extending from suture to suture.
3fangilia melaniiica Dall, var. oxia Bush.

B. range, 14 to 15 fathoms.*
Shell small, slender, fusiform, lustrous, transparent, glassy, with a
tall,

regularly tapered, acute spire

;

whorls eight, slightly convex, an-

gulated, carinated, with the suture defined by a distinct, smooth, rounded

thread
pering

;

nucleus large, acute, consisting of three and a half rajndly tawith a small, very i^rominent, decidedly upturned apical

coils,

;
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whorl, smooth, with the exception of a distinct" median keel on the twO'
lower whorls. Sculpture consists of about seventeen very thin, slightly
raised, strongly recurved riblets extending from suture to suture, rendered nodulous by the intersection of a rather broad, smooth, rounded
median carina. The greatest curvature of the transverse riblets is
above the carina on the wide, slightly concave subsutural baud, which
is crossed also by the lines of growth, and in some specimens by nu-

merous microscopic revolving strife. On the body- whorl, from the posterior end of the aperture to the end of the canal, there are about twelve
rather fine, smooth, rounded cingnli the first, situated just above thesuture and a little wider and more prominent than the others, is rendered nodulous by the crossing of the transverse riblets, at which they
abruptly end, and is separated from the second by a rather wide, smootb
space, crossed only by the microscopic lines of growth the space between the others decreases so that, on the canal, they are rather closetogether. On some of the specimens, thei'e is an additional cinguliis
midway between the carina and the first cingulus and three or four
of the transverse riblets, and sometimes all of them, on the dorsal sur;

;

;

extend as nearly straight lines to the base of the canal. The apimmature specimens, is rather broad-ovate, with a thin^
slightly curved outer lip, having a very shallow, wide posterior sinus,
and the columella has a slight sigmoid curvature, most decided at its
posterior third, while in more mature specimens the aperture is verjnarrow-oblong, with a very much thickened outer lip, forming a conspicuous white varix with a thin brown edge bending in and partly
closing the aperture, and with a deep, narrow, oblique sinus considerably below the suture. Some specimens have about four smooth, raised,
rounded, revolving threads on the interior of the aperture, which form,
by their abrupt terminations, conspicuous nodules within the margin of
face,

erture, in

lip also increases posteriorly and joins the
below the suture, thus considerably shortening the
aperture. Columella nearly straight, with a row of from four to six
very minute white crenulations just within the thin free edge of the inner lip canal very short, narrow at its base, but suddenly widened by
the abrupt outward turning of the lip.
Color of fresh specimens, when dr^', amber, with lighter tinted carina,
and red-brown edged aperture; some specimens are also irregularly

the outer

lip.

inner lip a

The outer

little

;

spotted with red-brown.
Length of a medium-sized mature specimen, 5""

;

its

breadth,

2^""^

length of aperture, l.To""™ its breadth, .D""™. A specimen without the
thickened lip has an aperture 2™™ long and nearly 1™"" broad.
Found in large numbers, both living and dead.
Mr. W. H. Dall considers this shell identical with a species from
Florida to which he has given the name, melanitica (MSS.), but admits
;

a varietal

difierence.
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Manyilid oxj/tata Bush, sj),
B. range, 48 fathoms.t

[80]

iiov.

At station 2,108, a single dead specimen (No. 35,395), somewhat resembling the preceding, was taken.
It consists of about eight whorls; those of the spire strongly augulated just below the middle, and ornamented with about nine rather
prominent, straight, transverse ribs, commencing at the periphery and
extending to the suture; these, with their wide, concave interspaces, are
crossed by three rather strong, nearly smooth, rounded, equally distant
Smooth, oblong nodules are
carina?, the third defining the suture.
formed by the intersection of these with the ribs, those on the periphery being the most conspicuous, as the first carina is slightly wider
than the other two. The subsutural band is wide, slightly concave,
crossed by delicate, excurved, raised lines or riblets extending from the
suture to the median carina, and by three or four
equally distant, revolving threads. The nucleus
parent, shining,

composed of four and a half

fine, slightly raised,
is

large, semi-trans-

turns, with a small, exceed-

ingly prominent, decidedly upturned, apical whorl, which, with the two

smooth and glassy the next two have a fine, smooth median
the body-whorl the ribs continue to the base of the siphon,
and are crossed by small, nearly smooth, rounded,' equally distant cing^uli, which commence a little below the third principal carina and continue to the end of the canal. The entire surface is covered with very
minute microscopic granules. Aperture narrow-ovate, pinched up anOuter lip very
teriorly into a short, rather narrow, straight canal.
much thickened, with a conspicuous varix and a thick, smooth, rounded,
very irregularly curved, light brown edge, and a deep, narrow sinus
considerably below the suture, at the angle of the shoulder; inner lip
following, is

carina.

;

On

inconspicuous; columella slightly curved.
Color yellowish white, tinged with brown just below the suture, and
on the anterior part of the body-whorl.

Length,
1

5°"»; breadth, 2.5™"";

length of aperture;

2""'";

its

breadth,

mm

This species, although closely resembling the preceding, is sufficiently
much stouter form, more acute apex, more
angularly shouldered whorls, fewer and more prominent ribs, more

characterized in having a

numerous

cinguli,

and

especially in having its entire surface micro-

scopically granulated.

Mangilia

f gliipta

Bush,

sp.

no v.

B. range, 48 fathoms.t
Shell small, semi-transparent, fusiform, with about five slightly convex
whorls below the nucleus, which consists of three and a half smooth.
transi)arent, white, glassy, regularly increasing turns.
The apical whorl
is small, not very i)rominent, somewhat oblique.
The sculpture consists of about ten raliier indistinct, narrow, longitudinal ribs, and broad,

;
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rounded, very conspicuous cinguli, which, in crossing the ribs, form
prominent, smooth, white, oblong beads or nodules there are three
rows of these on the whorls of the spire, and five or six on the bodywhorl, the second and third below the suture being more prominent and
farther apart than the others. Cinguli without nodules continue to the
end of the canal, the transverse ribs disappearing at its base. Aperture
a little more than one-third the length of the shell, narrow-ovate, pinched
up anteriorly into a very narrow, short canal outer lii) thickened, forming a slight varix, with a thin, white edge and a shallow sinus, close to
the suture, with one or two minute white crenulations just within its
posterior edge there are also about five similar but much larger crenulations on the inner margin of the lip, extending from the sinus to the
base of the canal. Inner lip continuous with the outer, with a free,
thin, white edge, having four or five minute white crenulations just
within its inner margin. Canal short, narrow, bent slightly backward
at its anterior end, with a decided, but shallow, notch.
Color of dead specimens, in alcohol, light brown when dry, dirty
;

;

;

;

white.

One

fresh specimen has a light brown, lamellose epidermis.

may

It

belong to Pisania.
Length of a specimen with imperfect nucleus, 5"°™ its breadth, 2.5'"'"
length of aperture, 2.5™'" its breadth, 1"™.
Three imperfect specimens, (No. 35,363) were taken at station 2,108.
;

;

Aeus

dislocatus (Say).

B. range, 14 to 15 fathom s.t

Agus eoncavus

(Say).

B. range, 14 to 15 fathoms.t
Aeiis protextus (Conrad) Dall.

B. range, 48 fathoms.t
Cancellaria reticulata (Linn^).

B. range, 14 fathoms.t

EIchiglossa.
Oliva literata Lamarck.
B. range, 14 to 15 fathoms.*
Olivella mutica (Say).

B. range, 14 to 15 fathoms

;*

48 fathoms.t

Fulgur carica Conrad.

Nassa consensa Ravenel.
B. range, 14 to 48 fathoms.t
Tritia trivittata (Say)

H.

&

A. Adams.

B. range, 14 to 15 fathoms.t
JEupIeura caudata (Say) H.

& A.

Adams.

B. range, 15 fathoms.t

Anachis avara (Say) Perkins.
B. range, 14 fathoms ;t 48 fathoms.*
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Golumhella ornata Kavenel.
B. range, 14 to 15 fVithoms.t
Astyris puraYevnW.

B. range, 14 fathoms;* 15 fathoms.t
Astyris lunata (Say) Dall.
B. range, 14 to 15 fathoms ;t 48 fathoms.*

TjSNIOaLOSSA.
Semicassis granulosa (Bruguiere).
B. range, 15 fathoms, fragment.

Neverita dupUcata (Say) Stimpson.
B. range, to 14 fathoms t 15 fathoms.*
;

Natica pusilla Say.
B. range, 14 to 15 fathoms.*
Sigaretus perspectivus Say.
B. range, 15 fathoms.t

Crepidula fornicata Lanfiarck.
B. range, 15 fathoms ;t 48 fathoms.*

Crepidula plana Say.
B. range, 15 to 48 fathoms.t
Crepidula conve.rn Say.
B. range, 15 fathoms.t
Cerithiopsis Emersonii

(Adams).

B. range, 14 to 15 fathoms.t
Cerithiopsis terebralis (Adams).

B. range, 14 fathoms.t
Triforis turris-tliomce (D'Orbigny) Dall.
B. range, 14 fathoms.t

Yermetus radicnla Stimpson.
B. range, 14 to 15 fathoms.t

«

Ccecum pulchellum Stimpson.
B. range, 14 to 15 fathoms.t

Ccecum Cooper i Smith.
B. range, 14 to 15 fathoms.t
Skenea trilix Bush, sp. nov.
B. range, 14 to 15 fathoms.*
This species closely resembles Adeorbis supranitida Wood,
in form
and sculpture, but it has a thin, horny operculum and an animal
like
Skenea.

Ptenoglossa.
Scalaria li7ieata Say.
B. range, 1 4 to 15 fathoms.t
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Scalaria multistriata Say.

B. rauge, 14 to 15 fathoms.t
Scalaria angulata Say.

B. range, 14 to 15 fathoms.t

Solarium granulatum Lamarck.
B. range, 48 fathoms.*

Rhiphidoglossa.
Fissurella alternata Say.

B. range, 14 fathoms.t

Gymnoglossa.
Obeliscus crenulatus

Holmes.

B. range, 15 fathoms

Eulima

oleacea

;t

48 fathoms.*

Knrtz and Stimpson.

B. range, 15 fathoms.t

Kiso a^glees Bush, sp. uov.
B. range, 14 to 15 fathoms.*
Shell of moderate size, regularly tapered, conical, thin, semi-transparent, smooth, shining, consisting of about twelve closely coiled, flattened whorls, with the suture indistinct, defined by a thread of dark,
chestnut-brown, above and below which there is an indefinite band of
yellowish-white, gradually shading, towards the center of the whorls
into light yellow or brown, sometimes mingled with purple. The nucleus is small, consisting of about three regularly coiled whorls of a
Base prominent, angulated, with
light purple or amethystine color.
a moderately large and deep umbilicus, margined by a dark chestnutthread. Aperture nearly quadrangular, the angles being formed
at the termination of the dark threads, defining the base and the umbilical region, somewhat produced at the anterior angle, forming an

brown

Outer lip thin, with a dark chestnut-brown edgej
regularly
curved, slightly reflected over the umbilicus, with a
inner
somewhat thickened, dark chestnut-brown edge; just back of this there
runs across the base, from within the umbilicus to the sutural thread,
indistinct notch.
lip

a thread or streak of the same dark chestnut-brown color, and throughout the entire length of the shell, with the exception of the nucleus,
similarly colored streaks occur, crossing the whorls at irregular intervals.
In specimens somewhat eroded, fine but distinct lines of growth cross the
whorls at pretty regular intervals, and even in fresh specimens indications of them are occasionally seen. Operculum horny, very thin, light
yellow.

Length of the largest specimen, 7.5™"'; its breadth, 3.5™™; length of
aperture, 2.5™™ ; its breadth, 2™™.
few living and several dead specimens were taken.

A

Odostomia cancellata (D'Orbigny).
B. range, 14 to 15 fathoms.t
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Tectibranchiata.
Fhiline Sagra (D'Orbiguy).

B. rauge, 15 fathoms.t

CyUchna bipUcata

(Lea).

B. range, 14 to 15 fathoms.*
Volvula, sp. nov.

B. range, 14 to 15 fathoms.*

Bulla Candei D'Orbigny.
B. range, 15 fathoms.t
Utriculus canaUculatus (Say) Stimpson.

Pleurophyllidia Cuvieri Meckel.
B. range, 15 fathoms.*

Heteropoda.
Atlanta Peronii Lesueur.
B. range, 15 to 843 fathoms.t

Atlanta inclinata Souleyet.
B. range, 15 to 843 fathoms.t

PTEROPODA.
CavoUna uncinata (D'Orbigny) Gray.
B. range, 48 to 843 fathoms.t

Vavolina longirostris Lesueur.
B. range, 14 to 938 fathoms.t

Cavolina quadridentata (Lesueur).
B, range, 15 to 192 fathoms.t
Diacria trispinosa Graj'.
B. range, 15 to 843 fathoms.t
<7/io

pyramidata Linn^.

B. range, 48 to 938 fathoms.t
Styllola virgula (Rang).

B. range, 15 fathoms.t
JStyliola subiilata

(Quoy and Gaimard).

B. range, 15 to 843 fathoms.t
JStyliola recta Blainville.

B. range, 15 fathoms.t

SOLENOCONCHA.
Dentalium leptum Bush,

sj).

nov.

B. range, 14 to 15 fatlioms.t
Sliell

of moderate size, very slender, slightly curved posteriorly, rather

thin, delicate, with a

very smooth and glossy surface, destitute of sculpnumerous,

ture, except at the posterior end, whicli is covered with
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crowded, very fine, raised, longitudinal lines visible only under the
Anterior aperture round with a sharp, thin edge posterior aperlens.
ture somewhat thickened, very small, round, slightly oblique, with a
deep, narrow, dorsal notch. Color delicate salmon, or yellow, gradually
shading into white toward the anterior end. Several dead specimens.
Length, 31.5™™; diameter of anterior aperture, 2™™; posterior aperture, about .S'P™.
;

Cadulus Carolinensis Bush, sp. nov.
B. range, 14 fathoms ;t 15 to 48 fathoms.*
Shell of medium size, semi-transparent, very glossy, white, circular
throughout its entire length. Greatest diameter at about the anterior
third, diminishing slightly to the round, very oblique, anterior aperture, and backward to the posterior end, at first very gradually and
farther back very rapidly. Curvature well marked in some specimens,
very slight in others, nearly uniform dorsally but ventrally, most decided in the posterior third. Posterior aperture very small, round, a
little oblique, with four small, distinct notches, two on each side.
few living, and many dead specimens.
Length, 9.5™™ greatest diameter, about 2™™ diameter of anterior
aperture, 1™™ posterior aperture, .4™™.
;

A

;

;

;

LAMELLIBRANCHIATA.
Ensatella Americana (Gould) VerriU.

B. ravage, 15 fathoms.t

Corbula disparilis D'Orbigny.
B. range, 14 to 15 fathoms.t
Corbula Siviftiana C. B. Adams.
B. range, 14 to 15 fathoms t 48 fathoms.*
;

Necera costata Bush, sp. nov.
B. range, 48 fathoms.*
Shell moderately thick, compressed, triangular-ovate, with a contracted

and somewhat elongated rostrum, and with three or four very prominent,
curved, distant, radiating ribs on the convex part of the valves, and
with a few smaller and closer ones anteriorly. Umbos high, smooth
beaks somewhat curved backward. The dorsal margin, from the beaks
to the end of the rostrum, is strongly and regularly concave, the rostrum being a little upturned or straight at the tip anteriorly, the
dorsal margin is convex, and falls off abruptly to the obtusely rounded
anterior end. The ventral margin is broadly rounded and projects outward in an acute angle at the projection of each of the principal ribs;
the intervals between these angles are usually concave, and beyond the
;

;

hiudermost rib the outline recedes in a concave curve to the origin of
the rostrum, which is rapidly narrowed to near the tip. Of the three
principal radiating ribs, the middle one runs from the beak nearly to
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the middle of the ventral margin, curving a little backward the hindermost terminates about midway between the former and the end of the
rostrum, curving strongly backward ; the most anterior one ends about
midway between the middle one and the anterior end of the shell midway between this and the middle one, there is a smaller secondary rib.
;

•

;

These three primary ribs are strongly elevated, not very broad, with the

summit rather thin, finely notched by the concentric lines of growth
the most posterior rib is the largest and highest, and projects most at
the margin. Between these ribs the spaces aie wide and strongly
concave, marked by numerous and regular lines of growth. On the
anterior end of the shell there are two or three smaller radiating ribs,
which are separated by intervals about equal to their own breadth, and
give the margin a slightly crenulated appearance. The rostrum is narrow, strongly compressed, with both the dorsal and ventral outline
concave. Two small ridges run from the beak to the tip of the rostrum,
separated by a very narrow, flattened area. The right valve has two
well-marked lateral teeth, the posterior one considerably longer and
j

larger than the anterior

between these there is a small, ovate cartilageThe inner surface of the valves shows deeply indented grooves corresponding to the primary external ribs. Color, opaque white. Epider;

pit.

mis indistinct.
Length of the largest specimen, 6°"" 5 height, 4"™; thickness, 4™™.
Four living and one dead specimens (No. 35,362) were found at
station 2,108.

This species bears considerable resemblance to If. ornatissima D'Orb.,
but the ribs are less numerous, more curved, and the primary ones are
much larger and more widely separated, and the shell is less convex.
There is no other similar species known from the Atlantic coast.
Glidiophora trilineata (Say) Carpenter.

B. range, 14 to 15 fathoms.t

Pandora,

sp.

B. range, 14 to 48 fathoms.t
Spisula solidisHima (Dillwyn) Gray.
B. range, 14 to 15 fathoms.t

Macha

strigillata (Linn6), var. (?)

B. range, 15 fathoms.t
Tellina aliernata Say.

B. range, 15 fathoms.t
Tellina liniea Conrad.

B. range, 14 to 15 fathoms.t
Tellina iris Say.

B. range, 15 fathoms.*

Anyulus tener (Say) Adams.
B. range, 14 to 15 fathoms ;* 48 fathoms.t
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Strigillafiexuosa (Saj).

B. range, 15 fathom s.t

Ahra

cequalis Say,

B. range, 14 fathems

Mulinia

lateralis

;*

15 to 48 fathoms.f

(Say) Gray.

B. range, 14 to 15 fathoms.f

Venus mercenaria Linn€.
B. range, 14 to 15 fathoms.f
Dosinia discus Eeeve.
B. range, 14 to 15 fathoms.*

Dosinia ohovata (Conrad).
B. range, 14 to 15 fathoms.f
Chione trapezoidalis f (Kurtz).
B. range, 14 to 15 fathoms.f
Chione alveata (Conrad).
B. range, 15 to 48 fathoms.f
CalUsta convexa (Say) H. & A. Adams.
B. range, 15 to 48 fathoms.f

CalUsta gigantea Chemnitz.
B. range, 15 fathoms.f
CalUsta maculata (Linne).
B. range, 15 fathoms.f (^oung.)
Venericardia tridentata Say.
B. range, 15 fathoms.f

Cardium magnum Born.
B. range, 14 to 15 fathoms.f

Cardium pinnulatum Conrad.
B. range, 15 to 48 fathoms.f

*

Chania congregata Conrad.
B. range, 14 fathoms.f

Lucina filosa Stimpson.
B. range, 48 fathoms.f

Lucina crenulata Conrad.
B. range, 14 to 15 fathoms

;f

Lucina nassula Conrad.
B. range, 14 to 15 fathoms.f
Cyclas dentata (Wood).

B. range, 14 to 15 fathoms.f

Cryptodon obesus Yerrill.
B. range, 15 to 48 fathoms.f
Diplodonta punctata Say.
B. range, 14 fathoms.f

48 fathoms.*
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Montacuta hidentata (Montagu).
B. rauge, 48 fathoms.*

Leda unca Gould.
B. range, 14 to 48 fathoms.t

Nucula proxima Say.
B. range, 14 to 15 fathoms ;t 48 fathoms.*

Scapharca transversa (Say) H.
B, range, 14 to 15 fathoms.t

&

A. Adams.

Argina pexata (Say) Gray.
B. range, 14 to 15 fathoms.t

Pinna seminuda Lamarck.
B. range, 14 to 48 fathoms.t

Pecten dislocatus Say.
B, range, 14 to 15 fathoms

Anomia

B

;

t

48 fathoms.*

glabra Verrill.

range, 15 fathoms.+

Ostrea equestris Say.

B. range, 14 fathoms.t

FAUNA OF THE SURFACE WATER OF THE GULF STREAM.
Collections of the invertebrate surface fauna were

made

at

many

during this and previous seasons in the waters of the Gulf
Stream, both by means of hand-nets and towing nets, while porpoises
{Delphinus delphis), sharks, and fishes of various kinds have been taken
by the use of harpoons and hooks. By the use of muslin nets, known
as " trawl -wings," attached to the ends of the trawl frame, so as to be
somewhat above ftie bottom, many pelagic species have been obtained
which have not occurred in the surface nets. It is impossible, however,
in many cases to know whether such species actually live at or near the
bottom, at the surface, or in intermediate depths, for they are liable
to enter these nets at any time during the descent or ascent of the
trawl, as well as during the time that it is on the bottom. The trawlwings have, however, furnished a large number of species, of various
groups, whicii we have never taken ki any other way, and it is probable
that many of these live swimming free, either near the bottom or at
various dei)ths intermediate between the surface and bottom, where the
temperature may best suit -them. In the surface nets a great many
eggs and young of fishes of various kinds are usually taken, the young
fishes varying in size from those just hatched up to 2 or 3 inches
localities

in length.

Copepod Crustacea

abundant forms of small
many genera and
Various species of the genus Calanus are the most common.
are usually the most

surface animals, occurring in great quantities and of
species.
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geuus Saphirina were taken, som«» of tiiern very
many small shrimp belonging uo the Macrura
and Schizopoda, and various species of Amphipoda and Isopoda.
The Isopods are usually found clinging to floating sea- weeds {Sargassum and Fucus) or other floating objects, but are capable of swimming
about free. The most common species is Idotea robusta, which is a
particularly oceanic species, remarkable for its metallic luster and
bluish color. The commonest Amphipods are Themisto bispinosa, which
often occur in vast numbers^ both at the surface and in the trawl-wings,
and Calliopius Iceviusculus, which is very common and often abundant
at the surface. There are also several species of Hyperia and allied
genera that live parasitic on jelly-fishes.
The most interesting and beautiful Amphipod is a species of Phronima (fig. 163). It is almost transparent and colorless, with the exception
of the black eyes. It is about an inch long and lives in a transparent,
gelatinous, tubular case or dwelling, which is open at both ends, and
usually about an inch in length and nearly as much in diameter. By
forcing a current of water through this tube it swims about with considerable rapidity. Clusters of pinkish young ones are often seen
Several species of

brilliant in colors

;

tlij

also

attached to the inside of the case. The curious structures or cases inhabited by this species are not all alike, some being smooth and others
longitudinally ribbed or keeled, the ribs having serrated edges. The
ribbed cases are evidently made from the posterior half of the test of
a large Salpa, common in the same waters, and having the same ser? ated
Perhaps the smooth ones are made from other species ot Salpa
ribs.
and Doliolum. Among the surface Crustacea are delicate species of the
curious genus Lucifer (X. typus ?). Among the common small shrimp are
Latreutes ensi/erus, which is viery abundant, and Leander tenuicornis, of

somewhat larger
is

size.

The Schizopod shrimp, Nyctiphanes Norvegica,*

often taken in the trawl- wings with several other related species.
it is very abundant at the surface, especially northward.
species of free-swimming oceanic crabs [Nautilogrcupsus minutus

Sometimes

Two

and Neptunus Sayi) are of common occurrence, usually clinging to the
which they imitate iu colors, but swimming rapidly away when disturbed. The young of various crabs iu
the zoea and megalops stages are taken in the surface nets, as well as
the curious larval forms of Palmurus, ISquilla, aud allied genera.
Several oceanic barnacles, especially Lepas liectinata and L. fascicular is.,
occur attached to floating drift-wood and other objects, and in one case
clusters of floating sea-weeds,

a small barnacle of this group occurred attached to a living siphonophorous jelly-fish {Porpita). Several oceanic anuelida were taken, while
larval forms of annelids are not uncommon. Among the latter was a
very large larva, i^robably of Chcetopterus, but much larger than that of
the shore sjjecies. The larval forms of Echinoderms are not uncommon.
*

Prof. G. O. Sars refers this species to a

lished by bim.

new genus

It is the Tlujsanopoda Norvegic*

Xr«yer

{Nyctiphanes) recently estab-
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The oceanic mollusca are numerous

in the Gulf Stream, even as
though doubtless far less abundant than farther south. More than twenty-five species of Pteropods
occur living in the region explored, and many of them were taken in
the surface nets, though other species were caught only in the trawlwings, which they probably entered, in most cases, when the trawl was
at or near the surface. Most of these Pteropods are very delicate and

far north as our explorations extended,

beautiful forms, with glassy or amber-like transparent shells of various

shapes.

Those taken

mollusca

(p. 70).

in

1883 are

all

enumerated

in the general list of

At least a dozen species of the curious Heteropods have also been
taken by us in the same region. The most abundant of these are the flat,
spiral, glassy, and broadly-keeled shells of several species of Atlanta
Two transparent naked species, belonging to FiroJa
(figs. 110, 111).
(fig-. 112)
and Firoloides are not uncommon, and Carinaria, with its
glassy, slipper-like shell, is sometimes taken.
Several species of naked
mollusks (Nudibranchiata) also occur in the same region. One of the
largest and most frequent of these is the Scyllcca Edicardsii Y. (fig. 109),
which clings to the floating fucusand sargassum, and imitates in a marvelous manner the colors, forms, and ornamentation of these sea-weeds.
Another large and interesting species {Fiona noMlis) has been found
several times among the brown and yellow stems of barnacles {Lepas)
attached to floating timber. It deposits its eggs in inverted cup-shaped,
or funnel shaped, clusters, attached by a little pedicel at the small end.
A very curious and beautiful free-swimming species (Glancus margaIt is bright blue and silvery
ritaceus, figs. 113, a, b) was taken in 1884.
in

life.

Some

of the species of Cephalopods are taken alive at the surface,
but most of them are difficult to capture. One living specimen of the
paper -nautilus {Argonauta argo, figs. 03, a, b) was caught in 1882 in a
hand-net by Dr. Kite, on the "Fish Hawk." The most abundant Gulf
Stream species is Sthenoteuihia Bartramii^ known as the " flying squid,"
because it sometimes shoots out of the water with such force as to fall
upon the decks of vessels. Very large specimens of this were caught off
Cape Hatteras at the surface, and during the last season (1884) they were
taken in large numbers and of large size off Martha's Vineyard by jigging
them with hooks after attracting them to the side of the steamer by
an electric light lowered to the surface of the water. It was not presmall squid, furnished with
viously known north of Cape Hatteras.
sharp claws on its long arms {Onychia agilis V.), was also taken at the
surface last summer. Many dead and more or less mutilated examples
of the great, gelatinous, Octopus-like Alloposus mollis V. were several
times observed floating at the surface, and sometimes also large specimens of a curious squid {Calliteuthis reversa V.). Both of these are
probably true deep sea species, which only rise to the surface when

A

dead or disabled.
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The various pieces of

timber found floating in the Gulf Stream
with the burrows of a large species of
127), which seems to be the only common species
drift

Lave always been found
Teredo (T. megotara,

fig.

59^

filled

in that region.

Among
Salpa.

the most abundant forms of pelagic life are several species of
of these is the common species of the New England coast

One

{Salpa Caboti,

figs. 147, a),

the solitary form, but

it

which grows to be only about an inch long,

in

often occurs in vast quantities, completely filling

the sea, so that surface nets are quickly

filled

and clogged up with

it.

In this there are delicate reticulations of clear blue lines on the edges of
the mantle, gills, and other internal organs, and the nucleus is usually
deei)ly tinged with blue.

A

much

larger species, which

is

also very

abundant on most

trips,

often grows in the solitary form to the length of 3 to 4 inches or more,

with a diameter of 1 to 1.25 inches, while the chained individuals are
sometimes even longer, with each end running out into a long, tapering,
acute tip, while both ends are abruptly terminated in the solitary individuals. The body has eight longitudinal angles or keels, serrated
along their edges. The chains often become several feet long, but easily
break up when disturbed. This species (figs. 148-150) is related to S.
maxima Forskal, but is apparentjy distinct. It is, however, probably
identical with 8. clostra, M. Edwards, of the Mediterranean, well figured
in the illustrated edition of Cuvier (Plate 121, figs. 2-2d).
In this the whole body is nearly colorless, except the nucleus,
which is dull orange or orange-brown, but whitish on the sides. On
many occasions a bushel or more of this species has been caught in the
trawl, evidently from near the surface.
In the summer of 1884, this
species was taken in Vineyard Sound and Buzzard's Bay, August 25
to September 5, in considerable numbers, but not so large as those found
in the Gulf Stream.
This must be an unusual occurrence, however.
sx^ecial collection of this species was made in 1882, by hardening in
chromic acid, to be used by Professor Brooks for making sections iu
studying its anatomy and embryology, and were found by him very sat-

A

isfactory.

Another very interesting species (/S'.^^^wwato), previously known from
the Mediterranean, was taken in 1883, oft" Cape Hatteras. In this species
the chained individuals are united together in such a
circular or wreath-like groups.

Species of

BoUolum

way
(fig.

as to form
146)

and of

Appendicularia were also taken, but have not been studied with care.
Large specimens of Pyrosoma have also been taken on several occasions.
Some of these were 15 to 18 inches long, and nearly 2 inches in
diameter at the larger end, tapering gradually to the small end.
The floating masses of sea-weeds {Sargassum and Fucus) are nearly
always covered with various species of Hydroids and Bryozoa. Among
the latter is an encrusting species which covers the fronds and bladders
with a delicate calcareous network, and when the Sargassum is dried
H. Mis. 07
38
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(lie hhulders often shrink away and leave the encrusting Bryozoa in the
form of very elegant hollow l)alls. Among the Hydroids the most abundant are Obelia geniculata aiul several small species of Aglaophenia.
The jelly fishes are very abundant and very interesting in the Gulf

Stream water. Among the most common and conspicuous is the " Portuguese man-of-war" {Physalia arethnsa), remarkable for its curious form
and habits, as well as for its brilliant blue and crimson colors and its
virulent stinging powers. Eelated to this, and not less beautiful, is the
Porpita Linnceana, which has a very beautiful, circular, radiated, pinkish
tioating disk, bordered with bright blue, while the delicate zooids hanging from its lower surface form an elegant blue andgreen fringe around it.
This has been taken several times, but the best lot w^as obtained at
station 2039.
Specimens of the allied form {Velella mutica), which is
beautifully varied with blue, green, and pink, and has a thin oblong
disk, with an oblique, diagonal crest or sail, were taken, but they were
not full grown. Several other species of Siphonophores were obtained,
among which were Ghlm hij)popiis and a species of Cuboides. Of the
m^ dusa', Pelagia cyanellu, StomolopJms melcagru^PeriphyUa hyacinthiva,
Travhynema digitale, Culyaqhns typa Fewkes, and a large species of
Zygodacfyhi were among the most prominent.
A large and conspicuous medusa, with distant, stout, and rather stifflooking tentacles, and broad, deep marginal lobes, was taken in several
localities.

(Stations

2034,

2037,

2031),

2040,

2045,

2070, 2104.)

It

grows to be over 6 inches in diameter, and the stomach and genital
organs have a deep purplish brown color when recently placed in alcohol, but its color in life was not noted.
Mr. Fewkes considers this a
new si)ecies of the rare genus, AioUa {A. Vcrrillii). The specimens
of Stomolophus mekagris were large and handsome. According to the
observati<uisof jVIr. William Nye, jr., on the " Albatross," the diskin this
species contracted, when first taken, 102 times per minute. It was
tiiken near stations 2085 and 2088.
Among the most abundant and characteristic of the forms of pelagic
life are the curious, transparent finned worms belonging to the genus
Sagitta (figs. 190, a).
These have a well-marked head with two eyes, and
with broad groups of shaip, cnived spines on each side of the head, while
is a well-develoi)ed caudal fin, like that of a fish in form, and other
fins on the sides (»C the body.
They swim throiigh the water with great
ra])i(lity and are so transparent that they are not easily seen.
They are
usually taken in large numbers in our surface nets, of all sizes, from a
small fraction of an inch up to 2 or 3 in(;hes in length. Probably there are
several species among them. They are equally abundant in the trawiwings from all depths, and among those that have been taken only in
the trawl-wings there is one large species, nearly 3 inches long, which
is deep salmon or orange in color, while the surface species are colorless.
A very different but equally transparent worm [Tomopteris) is also
frequently taken. In this genus there are bilobed swimming-feet along

there
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each side, with a pair of long curved appendages on the sides of the
Some singular forms of Turbellarian worms have also been
taken, one of which is about 2 inches long, and flat, with a pair of long
Its color in life was
lateral appendages extending back from the head.
head.

orange.

The Piotozoa

are also well represented

by various

species of Radio-

and Foraminifera. Among the latter are several small species of
Glohigerina and allied genera that are nearly always taken in the surface nets, and the shells of these are also among the most abundant of
those that constitute the " Globigerina ooze" of the bottom.
It is certain that all this vast assemblage of surface-life must be constantly dying and sinking to the bottom, thus furnishing food for the
numerous inhabitants of the deep sea, directly or indirectly. Although
these soft-bodied creatures would quickly decay in water so warm as the
surface of the Gulf Stream, it is necessary to remember that at the depth
of less than 150 fathoms the temperature falls to about 40° F., so that
decomposition would go on very slowly after they had fallen to that
depth. However, it is probable that such creatures begin to sink into the
cold depths as soon as they are injured or weakened in any way, and
thus they would reach the cold zone before life is extinct. In fact it
may be that the cold itself in most cases is the actual or immediate
cause of the death of those weakened or partially disabled creatures
that are unable to keep their places at the surface. As a matter of fact,
I have taken from the stomachs of bottom-dwelling creatures, like Actiniae and star-fishes, various surface animals, including Salpa and Lepas,
which showed no signs of decomposition. Yet it is estimated that it
would take several days for such things to sink to the bottom in 2,000
laria

fathoms.

Hitherto we have not met with small forms of plant life in the Gulf
Stream in any abundance. The microscopic plant life seems to be much
In fact, the small amount of
less abundant there than near the coast.
such organisms hitherto observed seems to indicate that the vast numbers
of the small forms of animal life cannot depend mainly upon plants for
their primary food-supply, and renders it more than probable that many
of the Protozoa, at least, are capable of deriving their food directly from

inorganic matter to a large extent,
to believe that this
this question

power

is

if

not entirely.

It is not necessary

restricted to the vegetable

kingdom, but

needs farther investigation.

PRELIMINARY LIST OF ACALEPHJE COLLECTED BY THE ''ALBATROSS''
IN 1883 IN THE REGION OF THE G ULF STREAM.
By

J.

W. Fewkks.

The following list includes nearly all the species obtained in 1883,
with the exception of various minute hydroid gonophores, which have
not yet been studied, and a few species too imi)erfectly preserved for

:

696

REPORT OF COMMISSIONER OF FISH AND

identification,

A few species obtained
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in 1884 are also included in the

list.*

AtoUa Verrillii Fewkes, sp. nov.
The genus Atolla was described by Heeckel

in bis report on the deepsea medusie of the " Challenger," from the Antarctic Ocean, between the

Kerguelen Islands and Melbourne, and from

St.

Mathias Bay, Pata-

gonia.

Our

species

was collected in the following
i

localities

:

[95J
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bers, with the Periphyllidae. Its coronal furrow and sculpturing of the
exumbrella recalls the former family, and the arrangement of the tentacles in threes and other features, the latter. Haeckel rightly says of
N'auphanta that, like Atolla, "it is a true deep sea form of high phylogenetic antiquity." The allied N^auphantopsis supports Haeckel's interpretation of the relationship of the Peromedusae and the Collaspidse.
Ephyroides rotaformis Fewkes, gen. et sp. now
Anew genus, Ephyroides, has rounded elevations, from sixteen to thirtytwo in number, on the exumbral side of the corona of the bell. It is a
member of the Ephyridseof Hseckel, and occurs at the following stations
a.

598
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Ralicreas is the type of a new family of medusae, the HalicreasidcE,
which stands intermediate between the Narcomedusse and the Acras-

peda.

Among
Sohnarii

the smaller medusse there are

many

Campanellidie.

I

Incifia, sp. iiov.

A

giant Solmaris (50-60"'"' in diameter) of a new species {S. incisa)
represented by three specimens from the following stations:

i

to

is
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the auimal clings to a foreign body.
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This specialization

may also

serve

pose.

Pterophym has no tentacles for that purThe genus was found clinging to the "dredge rope" at station

2227.

Collected in 1884.

for the capture of prey, since

Angelopsis globosa, gen. et sp. nov.

Lesson, in his "Histoire des Zoophytes Acalephes," figures and describes an interesting medusa, discovered

name

by Eang,

to

which

lie

ga\e

This genus lies between Fhymlia and other Physophores, and, filling that gap, is of greatest interest. Unfortunately, since
the original description l)y Lesson, Angela has never been rediscovered.
The collection of the "Albatross" contains a Physophoie closely allied
to Angela, to which the name Angelopais seems appropriate.
There are
two specimens of Angelopsis from station 2105, in latitude ,'37° 50' 00",
N., longitude 73° 03' 50" W., in a dei)th of 1,395 fathoms.
Angelopsis is
intermediate in structure between Rhizophi/sa an<l Physatia^ and in my
judgment shows that Dr. Chun is right in separating these genera from
the other Physophores with which they have so little in common.
Pelagia eyanella Per. et Less., StomoUtphus mtleagris Ag., Aureliajtavidula Per. et Les., and an unknown Aurelian are found in the collection.
There are two specimens of the latter, which is probably a new genus.
In this brief enumeration 1 have simply made mention or touched upon
the salient features of my new genera, without entering upon the many
morphological considerations which such unusual forms suggest. 1 have
not enumerated the new species of hydroid gonophores, since at this
stage of my research it would be impossible for me to rightly estimate,
in the case of most of them, whether their characters are generic or
specific.
From the nature of the case these small, almost microscopic,
medusae require a longer time for identification. The whole collection
confirms a fact which every student of marine zoology who has collected
in the Gulf Stream has long known, that these waters teem with a
medusan life, of which only a small fraction has yet been described.
The following list contains the majority of the Medusae sent to me.
Several doubtful species are omitted. The majority of the latter are
liydroid gonophores of small size and doubtful affinities.
the

Angela.

ACRASPEDA.
tolla Verrillii, sp. nov.
AnreliaJlavididaV&r.QtXjes^.
^1

Ephyroides rotaformis, gen. et sp. nov.
Nauphantopsis Diomedece, gen. et sp. nov.
Pcriphylla hyacinthina Steenstrup.
Periphylla, sp. nov., forsitan gen. nov.

Stomolophus meleagris Ag.
Aurelia, incertSB sedis.

'
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TRAOHYMEDUSJE.
Campanella, sp. iiov.
Halicrcas minimum Fewkes.
Solmaris incisa, sp. nov.

SIPHONOPHORi..
Physalia Arethusa Til. Common.
Rhizophysa uvaria, sp. nov.

RMzophysa, sp.?
Pterophysa grandis, gen. et sp. nov.
Angelopsis glohosa, gen. et sp. nov.

Agalma, sp.?
Cuboides, sp.1

Sphenoides, sp.t

Gleba hippopus Forsk.

DiacoroEA.
Porpita Linnceana Les«.
Rataria ( Velella young t).
Velella mutica Bosc.

HYDROIDA.
Mesonema,

sp. nov.

Zygodactyla, sp. nov.

Common.

Zygodactyla, sp. nov.

Turris episcopalis Fewkes.

Staurophora laciniata Ag.
Oceanidce, incertas sedip.

LIST OF ADDITIONAL

GULF STREAM ACALEPHS COLLECTED IN

1880

AXD

1881.

The lollowiug

species were recorded

by Mr. Fewkes

in

Ihn loiiner

:*

l)aper

OTENOPHORA.
Boor,

H\K

Station 920, 1881.

DISOOPHORA.
Prn'phyUa hyachithina Steenstrup.
Stations 930, 952, 954, 995, 1881.

SIPHONOPHORA.
Apolemia, sp.
Ofl" Block Island, 1880.
•

On

I^nitpil

AcalephiB of the east coast of Now England II Acilephin colI«»<'tf(l h\ (lie
States Fish Commission dnriug tho summer of 1H80 and 18H1. (Mitllriin Mu-

111*'

seum Comp.

;

Zool., vol. ix, p. 300, 1880.)
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Af/alma dcgans I'YnvkeR.
Gulf Stream, 1880.
Hallpliyta magnijica Fcwkes.

Station 953, 1881.

Diphyes, sp.

Gulf Stream, 1880.
irVDRUIUA.

Trachynema

digitale

A. Ag.

Stations 985, 102C, 1881.
Calycopsis typa

Fewkes.

Station 870, 1880; and stations 924, 945, 952, 1881.

Chromatonema ruhrum Fewkes.
Stations 936, 954, 1881.
Haliereas

minimum Fewkes.

Stations 954, 1029, 1881.

COl
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EXPLANATION OF PLATES.
TTnleBB otherwise stated, the figures on all the plates

Plate
Fig.

1.

Fir,. 2.
I'iG. 3.

were made by Mr. J. H. Emerton.

I.

Side view of the polyps and upper part of the stem,
natural size; \a, lower end of the stem and hiilb of the same.
The some. Ventral view, showing the tentacles in partial retraction.
I'mbelliili Guntkeri K.
Ventral view of the polyps and upper part of the
stem, natural size.
UmbelluJa Bairdii V.

Fio. 3 a. Tl:e same. Dorsal view.
1 lu.
b. The same.
Lower end of the stem and bulb.
'.i

Keport

1J. S.

F. C. 1883.— Veriill.

Albatross explorations.
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0^
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Plate
Fig.

4.

KiCf.

l(t.

[104J

II.

Ventral view of a part of the rachis, showing oii«*, of
th« midiUe clusters of polyps entire and the base of the opposite cluster,
natural size.

Benthoptilum sertumY.

LrpkJoyargui

(jrai-Uis

Y

.

Side viewof aportiou of the stem, showing two tf

the poly])s, enlarged four diameters.
l'i(}.

!(»</.

I'he

same.

Showing the base of the denuded stem and
The terminal branchlets of

branclied roots, natural size.

been broken
Fig.

I'J.

A nthoniasluH

oft'

siieciinens
l:{.

(ierxemia

part of the

tlie

roots

have

from this specimen.
Side viewof a small specimen, showing the exthe branched or lobulated roots, characteristic of

ijraudiJloruH Y.

l)an(kd jiolyps and

Fig.

a

taken on

attached to a

muddy

Y.

bottoms, natural size.
Side view of a rather small specimen, with the base

joir.t

of LepidiHia caryopht/llia, and forming a bulbous expan-

loiif/ijlora

sion tilled with

mud below

it,

enlarged one and one-half diameters.

Report U.

S.

F. C. 1883.

—Terrill.
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II.
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Eeport U.

S. F.

C. iSS3.

— Vcirill.

Albatross explorations.

PLATE

III.
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platk
Fig.

8.

Fio. 8

o.

[I OH J

rv.

Pennatula (Ptilelta) lorealis. Side view of a rather small specimen, one-half
natural size.
The same. Side view of a i)art of the rachis and pinnae, enlarged two diameters; a, the pinnae with full-sized sexual polyps; a', rudimentary pinnae
at the base of the rachis; b, the lateral groups of the rudimentary or
asexual zooids b', clusters of similar zooids on the basal part of the
pinnsB h", the larger a.sexual zooids along the ventral surface of the rachis; e, the naked area at the base of the pinnae e', ee", the naked surfaces on the upper and lower surfaces of the pinnae near the base ; v, the
naked longitudinal area on the ventral side of the rachis ; P, the basal
bulb ; P', the enlarged swelling at the upper end of the bulb.
;

;

;
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10]

Plate V.
Fig.

14.

Flahellum Goodei V.

mal
Fig.

If).

Fkj.

16.

Fig.

17.

Fk;. 20.

Fig. 20

o.

a specimen recently preserved in alcohol.
Flahellum angulaUim. Side view, enlarged one and one-half diameters.
Caryophi/llia communis.
Side view, enlarged one and one-half diameters.

Dasmosmilia Lymani, one and one-half natural size. Side view of a specimen
from which about one-fourth had been broken away by a longitudinal
I'racturc, after which the calicle had been perfectly restored.
Actitiauge nodosa. Side view of a specimen in partial expansion, with a bulbous base inclosing mud, oiie-half natural size.
Actinawje nodosa, variety tuberculosa.
natural size.

Figs. 15, 16, 17,
erton.

Top view of a medium-sized specimen, showing the anione and one-half diameters. From

in partial contraction, enlarged

were drawn by Mr.

J.

Side view of a contracted specimen,

H. Blake, and the others by Mr.

J.

H.

Eiii-

Keport U.
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Plate VI.
Fig.

Urticina perdix V.

19.

Side view of a living specimen in partial expansion, onea, the same, top view of the month and a segment of

half natural size;

the disk, showing the arrangement of the tentacles, natural size.

Fig. 19

5.

The same.

Side view of a large, living specimen in full expansion, with
the border of the disk hroadly extemled and thrown into undulations or
frills and with the mouth protruded at the summit of a cone, less than

one-half natural
Fig. 27.

size.

Epizoanthus abyssoruin V.

Dorsal view of a group forming the carcintecium

of Parapagurus piloaimanus, natural
Fig. 27

a.

The same.
ural size.

size.

Side view of a small cluster arising from a grain of sand, nat-
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1

Plate VII,
Side view of a medium-sized liviugapeciruen in parexpansion, about one-half natural size. The dotted line shows the
form and extent of the cavity containing mud in the bulbous base.

Fig. 21. Jctinat((fe longicornisY.
tial

Fig.

V Top view of a partially expanded specimen attached to
the summit of the denuded axis ui BaUicina Finmarchica, somewhat en-

Avtmauge nexilis

'22.

.

larged.

A group of four individuals attached in the same way and
completely covering the axis by the clasping bases, natural size; a, side
view of the terminal individual closely contracted h and c, two smaller
individuals less contracted; d, basal view of a similar individual showing the suture of the clasping base.
Fig. 23. Actinermis nohilis V. View of the expanded disk and tentacles, two-thirds
natural size.
Fig. 23a. Side view of a snuiller and more contracted specimen, two-thirds natural
Fig. 22

a.

The same.

;

size.

Fig. 200. Sagariia >ipongicola V.

Top view of a small specimen clasping a stem of

Tubularia, natural size.

«

Report
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Plate
Fig. 26. Adamaia aooiahilis

Fig. 28.

"V.,

L^^]

VIII.

forming the carcincecium of Catapagnrua Sharreri, side

view of the ma]<\ enlarged two diameters.
Epizoanthm paguriphilua V., forming the carcincecium of Parapagurus
manus Smith, about three-fifths natural size. From an alcoholic
men in which some of the polyps were partially expanded.

piloai-

speci-

Eeport
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Plate IX.
Fig.

AnfhopHlum grandiflorum

middle portion of the

Fig.
Fig.
Fig.

Y

Dorsal view of four clusters of polyps from the
and of the groupH of rudimentary zooids
between their hasew, natural size. On the lower i)art of the figure some
of the poiyjis have been cutoff to show their arrangement. Drawn from
an alioholic specimen.
Side view, natural size.
9a. The same.
<J9. Clado<;ar,iUH flexilis V. Side vi<.w of a portion of a branch showing the form
of the culicles and nematophores, enlarged twenty diameters.

9.

:iO.

CaliceUa pUcaiihii.

.

riicliis

View of a branch,

enlarge<l

twenty diameters.

Fig. 199. Dasygorgia Agassizii V. Part of the stem and one branch of the type sped,

men from the " Blake" Expedition.
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Plate X.
Fig. 31. Benthodytea gigantea V.

natural

size.

From

Dorsal view of a rather small specimen, one-half
a specimen kept a short time in alcohol.

Side view of a small-sized specimen, two-thirds natCopied from a sketch made from a living specimen by Mr. A.

Fig. 32. Euphronidea c&rnuta V.
ural size.

Baldwin.
FlQ. 34. Lophothuria FabricH Y.

Upper and under

surfaces, natural size.

Keport V.
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Plate XI.
Fio. ;U

a.

half natural

Fig. 316.

View of the nuder surfiice of a small specimen, oneFrom a specimen kejit a .short time in alcohol.

Benthodytes gigantea V.

The same.

size.

Ventral surface of the anterior part of a similar specimen having the tentacles more expanded, natural size.
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Fig. 33.

Euphronides eornuia V. Upper surface of a specimen preserved a short time
in alcobol, two-thirds natural size.
The same. Lower surface of the same specimen, two-thirds n.xinral size.

[124]

Plate XII.

FiQ.

33rt.

K(l)<)it

U.

S.

F. C. 1883.— Verrill.
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Plate
Fig. 35.

Pteraster militarls.

Fig. 36.

Archaster Florce V.

Fig.

Archaster Parelii.

37.

Lower

[126

XIII.

Burface,

somewhat reduced.

One-half natural

After M. Sars.

Copied from a photograph.
Lower surface, nearly natural size. Copied from a phosize.

tograph.

Fig. 42.

Upper surface of the middle portion of an arm, enlarged two diameters.
Luidia elegans. Upper surface of the middle portion of an arm, enlarged
one and oue-half diameters; a, the same, transverse section from an alcoholic specimen.
Asterias Tanne)i V.
Dorsal view of one of the arms of a living specimen,

Fig. 42 a.

The same.

Fig. 38.
Fig. 39.

Archaster ienuispinus.

three-fourths natural size.

Middle portion of an arm, enlarged two diameters.
Lower surface of the middle portion of an arm, somewhat
enlarged. (See Plate XIX.)

Fig. 50 b. Solaster Earlii.

Eeport
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F. C. 1883.— Venill.
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Plate XIV.
Upper

FiG. 40. Porcellanasler cwruleus.
Fig. 41.

The same.

Fig.

Diplopteraster viultipes.

4:}.

(Figs. 40

and

41

surface, enlarged

two diameters.

Actinal surface.
Actiual surface, two-thirds natural size.
J. H. Blake; Fig. 43, by J. H. Euierton.)

were drawn by

[128]
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Plate XV.
Actinal surfaco, two-thirds natural

F^iG. 44.

Poraiiia grandis V.

Fig.

The same. Actinal snrface of a yonng specimen, natural
The same specimen. Ahactinal surface.

4.'>.

Fig. 45 rt.

size.

size.

[130]
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Platk XVI.
Fig.

14 0.

Fig. 49.

Fig. 49 a.

Forania grandia V. Actinal surface, two-thirds natural size. From the
same specimen as Fig. 44, which was alivo but not in full vigor when
drawn.
Lophaster furcifer. Abactinal surface of a small specimen, natural size.
The same specimen. Actinal surface.
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Plate XVII.
Fig. 47. Hippaateria phri/giana.

Actinal surface of a specimen having an unusual
pedicellaria), one-half natural size.
Copied from

number and variety of

a photoffrni)h of a dry specimen.
Fig. b2. Brisinga Americana V.

natural size

;

a,

Side view of

tlie

basal portion of one of the arms,

dorsal surface of the middle portion of an arm, natural

From one of the arras of the type
h, the same, ventral surface.
specimen, preserved in alcohol, from the fishing banks off Nova Scotia.
size

;

Keport U.
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Plate XVIH.
Fig.

4(J.

Asterinaborealis.

Actinal surface of the type specimen, enlarged two diame-

ters.

Fig. 46a. Tlio name specimen.

Abactiual surface.
Astrogonium granulare. Abactinal surface of a small specimen, enlarged
one and one-balf diameters.
Fig. 48a. The same. Actinal surface, two-thirds natural size. Copied from photographs of dry specimens.
Tremasier mirabilis. Profile view of one of the type specimens from the
Fig. 51.
fishing banksoft'Nova Scotia, three-fourths natural size.
Fig. 48.
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Plate XTX.
Fig. 50.

Abactinal surface of one of the type speciuiens from the
Nova Scotia, one-half natural size.
The same specimen. Actinal surface.
Both figures were copied from photographs of a dried Bpecimeu.

Solaater Earlii V.

fishing

Fig. 50

a.

banks

off

Keport
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Plate XX.
Fro.

5:5.

Fig. o4.

Lymani V. AbactinaJ surface of tlio type specimen, which is not
full-grown, attached to a branch of Amnella, enlarged three diameters.
Antronyx Lovem. Part of the actinal surfaco of a small specimen, enlarged
four diameters a, portion from the distal part of one of the arms, ven-

Aairodicle

;

tral aide.

Fig.

^4fc.

lateral rows of hooka and tentacles front the basal part of an
arm, enlarged twenty-four diameters c, two of the hooks from the distal
portion of an arm.
Amphinra tenuispiva. Abactiual surface; of a small specimen, enlarged about
four diameters. From a camera lucida drawing by the author.

One of the

;

Fig.

r).'3.

Fig. 56.

Ophioscoler quadrhpinns V.

Actinal surface of a jiortion of the disk and

arms, enlarged four diameters.
Fig. 56a,

The

sara«.

Portion of an arm from near the base. Ventral surface, enh, the same, side view, showing the baaal joints,

larged eight diameters;

which sometimes have

tire spines.
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Plate XXI.
Fig. 57. RhizocrinuH Lofotensis. A young and somewhat imperfect specimen from 040
fathoms, enlarged eight diameters. The base of the stem and the tips of
the arms are broken off.
FlG. 58. Antedon dentata, young.

about eight diameters.

In the attached or peutacrinus stage, enlarged

Eeport U.

S.

F. C. 1883.

—VerriiL
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Plate XXII.
Ventral surface, enlarged one and one-half diameters.
differed from the type in having raised verruc»
scattered on the lower surface.
The same. One of the lateral arras, more enlarged.
Leptoteuthis diaphana V.
Dorsal view of the type specimen, enlarged one
and one-half diameters.
EUdonella pygmaeaY
Oneof the lateral arms of the type specimen, enlarged.
Octopus pictua V. Dorsal view of the type speoiraen, enlarged four diameters.

Pjg. 60. Ahralia megalops V.

From a specimen which

Fi&i 61.

Fig. 62.
FiQ. 64.
FlG. 65.

.
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Plate XXIII.
Fi«. 03.

Jrgonauta

arr/o.

Side view of tbo animal, natural size.

.specimen taken ofl'Long Island, at

Fig.

G;} rt.

Fig.

6;? h.

The same specimen.
The same specimen.

tlie surface.

Front view of the

shell,

Side view, natural size.

natural size.

From a young

Keport U.
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Plate XXIV.
Fig. 66.
Fig. 66

a.

Fig. 67.

Fig. 68.
Fig. 69.
Fig. 70.
Fig. 70

fl.

Fig. 71.

Fig. 71 rt.
Fig. 7ii.
Fig.

7'.i.

Fig. 74.

Pleurotoma Dalli, enlarged two diameters.
«
The same. Side view of the anterior whorls, enlarged two diameters.
PJenroiomeJJa Af/ussizii V., enlarged two diameters.
I'leuroiomella Bairdii V.
Female, enlarged one and one-half diameters.
Pleiirotomella Pandlonits V., enlarged one and one-half diameters.
PleurotomeUa Benedicti V. & S., enlarged three diameters.
The sam«. To show nuclear wliorls. enlarged twenty-two diameters.
PleurotomeUa SatiderKoni V., enlarged six diameters.
The same. To show nuclear \\'horl8, enlarged twenty-two diameters.
PleurotomeUa Saffordi Y. &, S., enlarged four diameters.
PleurotomeUa handella, enlarged four diameters.
PleurotomeUa Emertoni V. & S., enlarged three diameters.
Fig. 68 was drawn by Ensign W. E. Saflord, U. 8. N.
The others, by J. H.

Emerton.
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Plate XXV.
Fig.

7.5.

Pleuroiomella Bruneri V.

& S., enlarged six diameters.
& S., enlarged four diameters.

Fig. 76.

Pleurotomella Catherina' V.

Fig. 76 a.

The name.

Fig. 77.

Taratiis pnlchclla, ini]arge(\ eight diameters.

Fig. 78.

TuphlomnngiUa Tanneri V.
S., enlarged three diameters.
AlargincUa horealis V., enlarged two diameters.

Fig. 79.

Fig. 80.
Fig. 81.
Fig. 82.
Fig. 86.
Fkj. UO.

Fig. 91.
Fig. 92.
Fig.

9.S.

To show nuclear whorls, enlarged twenty-two diameters.

&

Jhucinum ahi/ssorion V., enlarged one and one-half diameters a, the operculum.
Siphoprofundkola V.
S., enlarged one and one-half diameters.
Sipho glupUis V., enlarged two diameters.
Cimjula Jan Maf/eni, enlarged eight diameters.
Scalaria Grwnlandim. Dorsal view of the animal with the prohoscis extended, and the two anterior whorls, enlarged about four diameters.
Scalaria DaUianaY.
S., enlarged six diameters.
Scalaria Pourtalesii V. &. S.
Female, enlarged three diameters.
Scalaria Leeana V. Front view of an imperfect specimen, enlarged six
;

&

&

diameters.

Fig. 94.

Scalaria Andrewsii V., enlarged eight diameters.

Eeport U.

S. F. C.

1883.— Verrill.
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Plate XXVI.

Fig. 85.

& S. Male, enlarged one and one-half diameters.
Auimal of the male, two-thirds natural size.
BenthodoUum ahiissoram V. & S., enlarged one and one-half diameters;
operculum of tho same specimen.
The sauie. Part of the odoutophore, enlarged one hundred diameters.
TorelUa fimhriata V. & S. Male, enlarged two diameters.

Fig. 87.

Fos-iarun elegatis V. &, S., enlarged eight diameters.

Fig. 88.

Seguenzia formosa, enlarged ten diameters.

DoUum

Fig.

8:{.

Fig.

8;j a.

Fig. 84.
Fig. H4

h.

Fig. 88

Fig. 89.

rr.

Bairdii V.

The same.

Operculum of the same.
Seguenzia eriiima V., enlarged ten diameters.

*

a,

Keport U.
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Plate XXVII.
Fig. 95.

Solarium horeale, eularged three diameters.

Fifi.

The same.

'i)^^a.

UpiuT surface of

a

young

Hpeciraen, eularfjed six diameters.

&

Dorsal view of the livinp; auiiual aud shell, euS.
CnUiontoma liairdU V.
lari^ed one aud one-half diameters.
jflarf/ai-ita ref/alis V. & S., enlarged three diameters.
Fig. 97.
Maryarila lamcUom V. & S., enlarged eiglit diameters.
Fit;. 98.
Ci/clo^lrema Dalli \ ., enlarged ten diameters.
Fig. 99.
FiG. 100. Addisonia paradoxa. Female. Ventral view of the animal and shell in
alcohol, enlarged three diameters.
Fig. 100a. The same. Side view of the shell, enlarged about two diameters.
Fig. 101. Cocciilina hptulea V. Side view, much enlarged.
Fig. 102. Placophora Atlaniica. Dorsal view, enlarged one and one-half diameters.
Ventral view.
Fig. 102a. The same specimen.
Fig. 10;i. Amiciihi /Cmtrsonii. Ventral view, two-thirds natural size; a, the posterior
Fig.

9(>.

end, mort5 enlarged.
Fig. 104.

Turbonilla Eathbuni V. &,

S.,

enlarged four diameters^

Keport
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F. C. 1883.— Verrill.
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Plate XXVIII.
Pleurohranehfra tarda V.

Fig. 105.

natural

Dorsal view of a specimen iu alcohol, tAvo-thirds

size.

natural

Fic;. 10().

iSc(i])ha7ider nohilis V.,

Fig. 107.

Dorsal view of a six'ciuien ]trcserve(l a .sbort lime in
alcohol, in which the dorsal part of tin' hody is iinicli rtnitractcd, twothirds natural size.
IssaramosaY. & Em. Dorsal view of a living specinien, enlariiod Uiree
diameters.

size.

Koodski obesa V.

Fig. lOy.

Part of the odoutophore, much enlarged.
V. Side view of a living specimen, two thirds natural

Fig. 108 a.

The same.

Fig. 109.

Scyllxca Jidwardsii

Fig. 113.

(llaucus margaritacens.

size.

Ventral view of a nearly mature specimen, consid-

erably enlarged.

Fig. 113

rt.

The same.
of a

Fig.

1''3.

Dorsal view of a younger specinu'u,

J>c)italiii)ii

Fig. VM.

The same.

Fig. r^o.

The

much

enlarged;

h,

view

smaller specimen.

still

occidentale,

A

enlarged

fivur

diameters.

small .'ipecimen of a more curved variety, enlarged two di-

ameters.

Fig, 126.

.same.
View of a young siJccimiMi with moie numerous sidcatiovs,
enlarged four diameters; a, trausverse section of the same.
Cadulus Pandionia V. & S., enlarged al)ont three diameters; a, front view
of the anterior end to show the aperture.
Fig. 109 was drawn from life by Ensign W. E. Safford, U. S. N.
Figs. 113 and 113 a were copied from sketches made at sea by M)-. A.

Baldwin.
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Plate XXIX.
Fig. no.

Side view of a

Atlanta Peronii.

somewhat broken specimen, enlarged eight

diameters.
Fig. 110 rt.

The same specimen. Fiout view.

Fig. 111.

Atlanta Gai<dichai(dH.

Fig. 112.

Firola Keraudrcmi.

Side view, iniich enhirjjed.

Side view of a siti'cimen preserved a short time

in al-

cohol, enlarged four diameters.

Fig.

1

11.

Side view of one of \w type specimens, i)reserved in

Pleuropus Uargeri V.

I

alcohol.

Fig.

ll.'>.

Diacria trinphiosa.

Expanded animal and

shell,

enlarged about two diam-

Expanded animal and

shell,

enlarged about two diam-

eters.

Fig. 116.

Cavolina nncinata.
eters.

Expanded animal and shell, much enlarged.
much enlarged.
Expanded animal and shell, mucli enlarged.

Fi(}. 117.

Triptera coliimneUa.

Fig. 118.

iStyliola recta.

Fig. 119.

Styliola Ktriata.

Fig. 120.

Ci/mbulia calceoliis.

Shell,

Front view of a specinx-n

.i

short time in alcohol, two-

thirds natural size.
Fig. 121.

Uponoiohrnnrhia

aunlrali.s.

Venhal view cC

the living animal,

much

en-

larged.

Fig. 122.

CHone jiapilionaci'.a.

Dorsal view of (he living animal, enlarged two diam-

eters.

and 122 were drawn by the author; 110, 112, and 120 by J.
H. Emert(Mi ll.^>, 11(>, 117, 111), and 121 were eo])ied from Eydoux and
Souleyet by Ensign W. E. Satlord Fig. Wl is a camera Incida drawing
by Mr. Safiord.

Figs. 114, 118,

;

;
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Plate XXX.
Fig. 127. Teredo megotara.

Side view of the uninial iu expansion, one-half natural

size.

Inner .surface of rij^ht valv.-, enlaiffed luce diameters.
iV S., enhu<;ed lliree diameters.
Fig. 130. Thracia uitida \. Type specimen, enlar;fed one and one-half diameters.
Fjg. 131. J'erticordia calataV. Type specimen, enlarj^ed ten diameters; a, interior
of the right valve b, exterior of the same valve.
I'^iti. i:?2.
S.
Tyjjc specimen, enlarged one and one-half
Mf/tilimeriu flexiiosa V,
Fk;. 128. Porom}ia>iuhh:rin\.
Fig. 120.

2\'e(ira miiItico.stata

(

V.

;

&

diameters.
Fici.

l:!:!.

Pholadomya arala \. &.

show variations

S.

Portion of right valve of two sjiecimens to
enlarged two diameters; a, form with more
and more triangular form with
6, shorter

in the hinge,

thickened hinge margin

;

thinner hinge margin.
Fig.

1;?4.

The same. Type specimen.
and one-half diameters.

Fig. 185. Diplodonta turgida V.

& S.

one-half diameters.

Exterioi- of the right

valve, enlarged one

Interior view of right valve, enlarged one

and
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Plate XXXI.

&

Interior view of left valve of iinotber specimen,
S.
enlarged one and one-lialf diameters.
Fig. 137. Toldia thraciformis. Side view of the shell and living aniuialin ex)>aiision,
two-tliirds natnral size.
Fig. 138. The sanse. Ventral view of the shell and livinj:; animal, two-thirds natnral

Fig.

I'M).

Diplodonta turgida V.

size.

Fig. 139.
Fig. 140.
Fig. 141.
Fig.

14'2.

Side view of the shell and living taiimal in fnll expansion,
one and one-half times natural size.
Leda acuta. Interior of left valve, eidarged four diameters.
Fecten vitreiifi, uatual size.
I'ecten 2)ii><tii1osiiH V.
One of the type s])ecimens, enlarged two diameters
h, upper valve of the same .specimen.
a, lower valve
Side view of one of the type specimens, natnral size
Culeohis Tanneri V.
a, front view of the same specimen.
The same. Side view of another type specimen, natural size h, posterior
view of the same specimen.
Figs. 144 and 14.''> were drawn from specimens preserved a short time iu
Yoldia mpotilla.

;

Fig. 144.

Fig.

14;').

;

;

alcohol.
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Plate XXXII.
Fig.

14(i.

Doliolum, sp.

much
Fi(i. 147.

/S'rtV/jrtf

View

of

small

.a

liviiij;

sppciinen taken iu the Gulf Stream,

enlarged.

Cahoti.

a chain

Front view of a living

is (seen

si>eciiinM]

of the solitary form in which

in j)rocess of developnient, enlarged three diaiuctors; a,

view of the same specimen, which was taken in Vineyard Sound,
August, 1884.
Salpa clotho M.-Edw. Dorsal view of a small individual of the solitary
form in which a young chain is seen developing, enlarged three diaujeters,
side

Fio. 148.

Fn;.

141).

Fi(i.

Ifitl.

The same.

Side view of a somewh.at smaller specinusn, enlarged three
diameters; «, dorsal view of another specimen, natural si/.e.
The same species. One of the individuals from a chain not tnll grown,
side view, natural size
a, the same specimen, front view.
Figs. 147-150 were made by J. H. Blake from living specimens taken in Vine;

yard Sound, August, 1884.

Fig. 140

was drawn by

J.

H. Emerton.
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Plate XXXIII.
Fig. 151. Liihode8 Jgassizii Smith. A siu;i]l female, one-half uatural size; a, dorsal
view of a young specimen with long spines, eularged two diameters;
b, the same specimen, side view of the carapax.
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platk xxxrv.
Fig. 152. Pentachelea aculptus Siuith.

Female.

Dorsal view, natural size.
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Plate XXXV.
Fig. 153. Mwnida Caribna ? Male, natural size.
Fig. 154. Glyptocrangon sciilptua Smith. Female, natural size.

[170]
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P1.ATE
Fig.

1.5.^.

Ceraphiliis Ayaxsizii Smith.

Fig. 157. Sabwea princeps Smith.

[172]

XXXVI.

Foinalc, natural hIzo.

Female with

egjifs,

natural

size.

In a transparent case fonried from the test of a larjje SaJpa.
Female, with young attached to the inner surface of the case, some-

Fig. 163. rhronima, sp.

what enlarged.
Fig. 164. Sycejius ivfelix Ilarger, enlarged one and one half diameters.
Fig. 165. Cirolana impressa Harger, enlarged three diameters.
Fig. 167

Antheacheres Dubenii.

Fig. 168

The same.

Male, natural size

Female, natural size
with a detached egg case.

;

a,

;

a, dorsal

ventral

;

6,

;

h,

ventral view.

lateral

;

c,

dorsal view,
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Platk XXXVII.
Fig. 156. Geryon quinquedens Smith.

A

small male, two-thirds natural size.
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Plate XXXVIII.
Fig. 169. Colosnendeis collosea, two-thirds natural size.
Fig. 170. Colossendeis macerrima, two-thirds natural size.
Fig. 171. Scworlniiichits armatus. Dorsal view, two-thirds natural size;

of body, natural

a,

side view

size.

I
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Platk XXXIX.
Fig.

17*2.

Fig. 172 a.

Fig. 172

6.

Dorsal view of the head atul auterior segments, en-

Polynoii Aeanellw V.

larged about four diameters.
The same. Part of a scale, enlarged eighty diameters.
The same. One of the parapodia, enlarged twenty diameters
dorsal seta;

;

id,

the slender dorsal setaj

tral fascicle; iv, smaller

cle

;

a,

c.

fifty

Lwtmaionioe

and more slender lower

d,

the argel

setas of

the ventral fascib, tip of one
;

a,

set;o,

diameters.

armata\ Head and

six diameters.

Dorsal view, enlarged

anterior segments.

.

Three anterior scales have been removed

median antenna,

c, c',

dorsal cirri of the

first

to

show the head

pair of i)aiapo<lia;

;

p,\(}\\-

tacularor ventral cirrus of the same parapodia; vc, ventral cirrus of the
second parapodia; dc, dorsal cirrus of the third, and dc', of the sixth
parapodia; ds, slender dorsal setui ds, stout dorsal setai vs, ventral
e, papilla from which the anterior scah;
sctai
//, head or cephalic lobe
has been removed; e" and «'", second and third pairs of scales.
The same. Sette enlarged fifteen diameters; rf and d', the tips of the stout
spine-like dorsal setae ds, a group of ventral setie vc, ventral cirrus.
;

;

;

Fig 176 o.

;

large upper setaj of the ven-

enlarged eighty diameters.
The same. Portion of the spinulated part of one of the dorsal setiB to show
the character of the spinules and longitudinal furrow, enlarged two hundred and

Fig. 176.

sv,

tips of the dorsal setre, enlarged eighty diameters

of the ventral

Fig. 172

;

;

;

;
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Plate XL.
Polynoe aurantiaca

Fig. 173.

de,

dorsal cirrus

ventral lobe

;

8V,

Y

.

d,

;

One of the parapodia, enlarged fifteen diameters;
small dorsal lobe, which is destitute of setae v,

one of the superior ventral

Fig. 173

a.

Fig. 174.

Fig. 174

a.

Fig. 174

h.

P^iG. 175.

;

superior ventral setae

;

iv,

large inferior ventral setae

a,

;

;

;

;

;

Fig. 164.

;

enlarged eighty diameters.
The same. One of the scales, enlarged four diameters.
Polynoe {Harmothoii) imbricata. Dorsal view, enlarged two diameters.
The same. Part of a scale, enlarged thirty diameters.
The same. Setae, enlarged forty diameters; d, one of the stout dorsal setae;
r, v', ventral setae.
Leanira rohusta V. One of the parapodia, enlarged twenty diameters; hi;
branchial lobe of the dorsal side; e', e", e"', line of cilia occupying the
space between the branchial and setigerous lobes ; p', slender papilla* of
the dorsal branch p'', p'", similar appendages of the ventral branch w,
ventral cirrus da, aciculum of the dorsal branch va, aciculum of the
ventral branch ds, dorsal setui «', s", «'", »'"', various forms of seta- of
the ventral branch; «, tip of am' of the slender simple setje; h, tij) of
one of the compound ventral setie, much more enlarged.
Notophyllum Americanum V. Head ami anterior segments, enlarged eight
diameters a, posterior end of the same specimen.
setae,

;

;

Il
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Plate XLI.
Head and anterior segments, enlarged about one
and one-half diameters; b, the same, ventral view of the head and
anterior segments of another specimen, enlarged abont one and onehalf diameters; c, the same, posterior segments and caudal cirri, en-

Hj/alivcecia artifcx V.

Fig. 178.

larged five diameters.
Fig. 178

a.

The same.

Ventral view of the head and anterior segments, enlarged

three diameters.

Fig. 170.

The same,

One of the anterior parai)odia, enlarged thirty diameters; b,
branchia; o, dorsal cirrus; a, one of the parapodiafrom a segment farther back, destitute of the branchia, enlarged thirty diameters; c, dorsal cirrus
b, one of the funnel-shaped setas, enlarged seventy-live diameters; e, the same, enlarged three hundred and seventy-live diameters;
c, a seta with bilobed tip, enlarge<l seventy-iive diameters; rf, spiniform
seta, enlarged seventy-five diameters.
Leodicc pohJbranchiaY
Oneof the parapodia, enlarged twenty diameters;
a, tip of one of the compound seta?, enlarged one hundred diameters;
b, tip of one of the funnel-shaped setaj, enlarged two hundred diameters.
Nothria coyichyjjhila V. Dorsal view of head and anterior segments, enlarged eight diameters.
;

Fig. 180.

Fig. 181.

.

Kepoi-t

IT. S.

F. C. 1883.

— Verrill.

Albatross explorations.

PLATE

XLI.

1

;

686

REPORT OF COMMISSIONER OF FISH AND FISHERIES. [184]

Plate XLII.
Fig. 1H2.

Ampliinome Lepadis V. Head and iuiterior fiefjmonts, eular<!;ed six diameters
h, one of the branchiae.
a, posterior extremity of the same specimen
This specimen was found among stems of Lepas, on floating timber, iu
the Gulf Stream.
Syllia spovf/iphila V.
Dorsal view of the head and anterior segments, enlarged twenty-four diameters; a, one of the compound seta', enlarged
seven hundred and fifty diameters.
Ophioghjcera gravdis V. Head, enlarged four diameters.
The same. One of the parapodia from the anterior region b, one of the
parapodia from the middle region of the body. From a specimen taken
at the surface in Newport Harbor.
Sabella picta V. Anterior segments and base of branchiae, ventral view, enlarged four diameters; c, the same, posterior segments; d, one of the
;

Fig. 183.

Fig. 185.

Fig. 185 a.

Fig. 188.

;

branchiae.

Fig. 188a.

The same.

One of the hook-shaped setaj, enlarged one hundred diameters;
one of the spatulate setae, enlarged one hundred diameter's.
Vermilia serrula. Dorsal view of the tube and expanded branchiae; o,
side view of operculum o, operculum of another specimen, with adherent
h,

Fig. 189.

;

dirt.

Fig. 190.

Maldave

hiceps.

a,

anterior portion, side view, enlarged four diameters;

posterior portion, side view, enlarged

two diameters.

6,
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Plate XLIII.
Dipohjdora concharum V. Dorsal view of tin; liuad aud autcrior se<fiuent8,
enlarged sixteen diameters; a, caudal segments.
LeprcBtt ahyssicola V. Side view, natural size.
Fig. 187.
Fig. 187 c. The same. Side view of the head and anterior segments, enlarged three
diameters; b, one of the uncini, enlarged three hundred diameters.
Fig. 191.
Priapulus, sj)., natural size.
Front view of the anterior end, enlarged two diameters.
Fig. 191a. The same.
Fig. 192.
Phascolosonia, sj)., natural size; a, the same, ventral view of the anterior
end; d, one of the openings of the segmental organs.
Tristoma cornuiitm V. Ventral view, enlarged four diameters. From a billFig. 193.
tish.
Type specimen, drawn from life.
Fig. 194. Tristoma loeveY. Ventral view, enlarged four diameters. From a bill-lish.
Fig. 18G.

Fig. 196.

Type specimen, drawn from life.
Cerehratulm luridws V. One-half natural size. Drawn from
Sagitta gracilis V.
Dorsal view, enlarged foxir diameters.

Fig. 196o.

The same.

Fig. 195.

life.

Dorsal view of the head, enlarged ten diameters.
specimen taken at Wood's HoU, at the surface.

From a
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Plate XLIV.
Fig. 25. Sagartia AcanelUe V. Side view of a partially expanded specimen surrounding a branch of Acanella Normani l».y its clasping base; a, the prolongation of the base toward the tip of the branch; h, a smaller extension of
the base in the oi)positc direction, enlarged two diameters.
Fig. 177.

on a tube of JJnalniacia arfifcx V., somewhat less
an individual in full expansion; h, one partially
contracted; c, one in expansion, showing the protruded acontia; of, the
head and anterior part of the Hyalinoecia protruded from its tube, side
view h, ventral view of the same, with the antenna) cut oft" near their

l<a(inriia ahyssicola V.,

than natural

size; a,

;

bases.

Drawn from

life.

Fig. 197. Cladorhiza grandis V., two-thirds natural size.
Fig. 198. Acavella Normani. Part of a branch with the axis denuded to show the arrangement of the branchlets in whorls, natural size; a, the same, a group
of calicles from the tip of a branch with the tentacles partly expanded.
Drawn from a living specimen; v, several forms of spiculie, enlarged

twenty diameters.

i
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73

50
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Tanneri
Amphilepis Norvegica
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98

Amphipoda
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47

57

Aniphisphyra globosa

69

8,9,10,23,31

Amphiura elegans

77

53

f ragilis

47

53

Goesi

47

53

tnacilenta

55

Otteri

Acanella

9,

Normani
Acantheph yra Agassizii

55

^

brevirostris

eximea
Acanthocarpus Alexandri
Acanthogorgia arniata
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Achelous Gibbesii

10,

48

51

47

46,47
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34

16, 17, 37
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47

Amussium

25

Anachis avara

81

Acirsa gracilis
Aclis Walleri

66

97

Anaraathia Agassizii
Tanneri

50

Acraspeda
Actfeon melampoides

68

Angela

97

68

Angelopsis

66

nitidus

Aclinaria
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nexilis

32

Angulus(ener

Ankeroderma

Actinostola callosa

13,

86

limicola

Annelida

22

Anomia

76

aculeata

glabra

34

Anomura

32

Anoplonotus politus

13

81

protextus

81

AuthoptUum

81

sociabilis

Addisonia

25

Murrayi
Thomsoni

paradoxa

67

Adeorbis supranitida
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viridula
.2Ega psora

A erope

grandiflorum

67

rostrata

Agalma

82

Anthothela grandiflora
Anthozoa

62

Anthura

63

Appendicularia

62

Apolemia
Aporrhais

57
16,

elegans

99

Aglaophenia
Alcyonaria

92
30

Alcyonium
carneum
multiflomm

11, 13

Allcposus mollis
AmalopensBus elegans
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61,
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48

12,

22

11,31

8,

30

8, 9,

30
8
33

6,

30
58
91

96,98
24

66

occidentalis

37

96,98

56
19,

8

32

eccentros

88

51,55

dislocatus

Adamsia

49

32

Antedon dentata
Antheacheres Dubenii
Anthomastus grandiflorua

nodosa
Acus concavus

97,98

32
32

Baginatus

55

97

32

12, 22,

64

globosa

9,32

12,

consors

uodosa
Actinernus nobilis

HaliiEeti

Arbacia punctulata

38

Area

25

pectunculoides
pectunculoides, var. septentrioualis.

Arihaetor

75
75
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40
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40
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63

41

aubtiirgida

63
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40
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41

tenuispinus
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61,
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?
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Aftcidia complanata

Aspidodiadema AntiUarnm

54

20
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54
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27
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90
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49
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48

coatata

19
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48
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18,

39
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45

16, 17,

37

28
24
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63
63
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53
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56

69
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84

Cadulus

69
69,84

25
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85
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71
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69
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roaea

69
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71
71

94
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97

spectabilia

71

25

aubfuaiformia

71

97

Wataoni

71

AtoUa

92,94,95
"Wyvillii
Verrillii

Atretia

18

64,82

Lamanonii
Peronii

55

28

82

Gandichaudii
inclinata

61
50,

Bugulopsis
Bulla Candei

lunata

Atlanta

76

elegana
Briaaopaia lyrifera

Astrophytonidae
Astropby ton Lamarckli

64

55

17

48

77

32
27

BeanQ

40,77

50,

12, 22, 23,

Boreomysls tridena
Bracbiopoda

40

8

98

27

articnlatus

Astrophytona
Aetroporpa annolata
Astyna diapbana

30

34

Bolteni

48

17

54
16, 17, 41
8,

Tuedias

Braebioteutbia
Bracby ura

38

15,16,36

Boltenia

38
38

16

24,65
15

Benthoptilum sertum
Beroe
Bolocera mnlticomia

38

8,

54

54

73
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63

?carinatus

73

8, 10,

63

88

73

vulgaris

Asterina borealis
Aeteroidea
Astrochele Lyinani
Astrogonium granulare
Astronyx Loveni

aubvitrea
tonuicostata
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Bartlotti

22, 57

Astarte castanea
creoata
andata
Asterias briarerus
Forbesii
Tanneri

63

56

49

Astacilla granulata

Page.

Bela pygidBBa

17,

Parelii

Arctu8 depressu8
Argina pexata
Argonauta argo
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92, 94,

gnomon

Aurelia
flavidnla

97

Avicula hirundo

26

hirnndo, var. nitida

Rquamuloaa ?
Axinopais
Axinua
Axiaa armatus
Balantium recurvum
Balanua Hameri

22,

porcatns
Balticina Finmarchica

Bathyactis symmetrioa
Bathycrinna
gracilia

Bathynectea longiapina
Bela cancellata
ovali»:Bela pygmoea

Caecum Cooperi

82

pulcbellum

82

Calanns

76

CaliceUaplicatilit

73

Calliopiua laeviuaculua

25
50

Calliostoma Bairdii
occidentalo

70

Calliata

29

71

25

75

29
9,

25,

88

,

15,35
89
24,

66
66

convexa

87

gigantea

87

maculata

87

30

Calliteuthis reveraa

61,90

34

Calycopaia typa

92,

50

Canipani'lla

98

50

Caxnpanularia
Cancellaria

35

55
63
63
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Cancer boreaUs

99

76
81
51

.

ALBATROSS EXPLORATIONS.

[191]

693

Page.

Cancer irroratus

51

Colossendeis angusta

Caprella

57

coloasea

Capulua Htmgaricus

65

graciUis

58

Cardium magnum

87

macerrima

58

pinnulattun

Caridion Gordoni
Carinaria
Caryophyllia communis

Catapagurus

87

Columbella omata

56

Conus

58

82
76

90

Delessertii?

76,77

11, 33

Corbula disparilis

85

Swiftiana

85

gracilis

55

Sharreri

52

Cavolina angulata
gibbosa

70
70
70

inflexa
longirostris

70,

84

quadiidentata

70,

84

tridentata
70,

Cephalopoda

61,

31

Crangon vulgaris
Crepidula convexa

52

23

Cryptodon

77

66
82

82

Ceronia arctata

73

subovatus

Chaetoptema

89

tortuosus

Chalina

29

Ctenodiscus crispatus

29

87

Ctenophora
Cuboides
Culeolus
Tanneri

oculata

Chama congregata

87

61
, . .

82
82

65,82
39

48
39

29,

65
19

25

ferruginosus
Gouldii
grandis
obesns

32

terebralis

34

fornicata

52

84
28

Ceraphilus Agassizii
Cerebratulus luridus
Ceriauthus borealis
Ceriihiella Whiteavesii
CerUhiopsis Emeisonii

Gomulariella modesta
Corymorpha pendula

plana
Cribrella sanguinolenta
Crinoidea
Crossaster papposus
Crucibulum striatum
Crustacea

70

uncinata
Ctillularia scabra

Cheiroteuthis lactertosa
Chione alveata

58
22,

73
73
73

73,87
73
73

49

98
92, 96, 98

*

27

27

87

Cumacea

56

Chromatonema rubrum

99

Cunina

95

Chiysogorgida)
Cingula

10

Cuspidella grandis
Cyclas dentata

35

26

apicina

65

Cyclostrema

brychia

65

afflne

67

Jan-Mayeni

65

cingulatam

67

leptalea

65

Dalli

67

65

Dalli, var.

ornatum
diaphanum

67

trapezoidalis

Sandersoni
syngenes
Cirolana impressa

65
57

polita

biplicata

26

(?)

69

69

Cymbulia calceolus
Cymopolia gracilis

70

15, 27

Cynthia partita

27

15,35

pyriformis
Cyprina Islandica
Cyrtodaria siliqua
Dacrydium vitreum

27

<>6

tenella, var. costnlata

66

66

29

Cladorhiza
abyssicola

29

grandis

29

Cly tia Jobnstoni

35

CHdiophora trilineata

86

Clione longicaudata
papilionacea

71

Clio pyiamidata

71
70,

84
25

Cocculina

69
84

Dalli

cingulata
(?) olivacea

flexilis

67

Cylichna alba

57

67

occulta

Cithua

Cladocarpus

87
25,

Dasmosmilia Lymani
Dasygorgia
Agassizu
Delphinus delphis
Dentalium
leptum
occidentale

conica

67

leptalea

67

occidontale, var. sulcatum

spinigera

67

solidum
striolatum

Cochlodesma Leannm
CoUodes robustus

72

Colossendeis

22

50

Desmophylluni crista-galli
Desmoteuthis Lyperborea

55

73
72

75
12, 33

9
9,

31

88
25, 71

84

.71
71
25, 71

71

34
61
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Desmoteuthis tenera

69

Euphronides depressa
Eaplacopbora Atlantica
Euploura caudata
Euprognatha lastellifcra

Diast ylis quadrispinosiis

56

Eury thenes gryllus

Dicoryno floxuosa
Diphyea
Diplodoutn punctata

34

Fiona nobUia

99

Firola

61

Diaci'ia trispinosa

70,

Dinphana gemma

84
69

nitidula

Diplopteraster luultipos

Discina Atlantica
Discoidea

25,

40

Firoloidea

76

Fissurella

83

98

Tanneri

67

24

FlabeUum

11

angulatum
Goodei

11,33
24

66

elegans

49

Fucas

37

Fulgurcarica
Funicnlina armata
Gadinia excentrica
Galacantha

49

Bairdii

21,52

rostrata

21,

87

Echinodermata

26,89,91

15
'

37

Gastropoda

36

Gephyrea
Gorsemia longillora
Geryon quiuquedens

Ecbinua elegans

38

gracilis

38
16,

23,

34

23

Globigerina

62

Glomua

62
72,

Benedicti

85
53

95

Epbyroides

95, 97
21, 57

33

81
9,

30
67

20

52

62,77

Glaucus margaritaceus
Glwba
hippopua

38

49

Wallisi

Epimeria loricata
Epizoautbus aby ssorum
Amei'icanus

33

29
87

rutaformis

11,

Fosaarua

26,65

obovata
Echinarachnius parma
Echinocy anms pusillua

Eph yrina

25

89,91

Edwardsia farinacea
Eledone
Eledonella pygmsea
Eledone vemicosa
Ensatella Americana

69

alteinata

Doliam

Norvegicus

69

25,90

8,31

Echinoidea
Ecbinosoiua abyssicola

21

98
28

Dorocidaris papillata
Dorvillia echinata
Dosinia discus

51

90

Eiroloidea Lesueuiii

ovalis

Bairdii

81

25,90

73

Discopora
Disticboptilum gracile
Doliolum

16

24

Keraudienii

87

turgida

1

[192]

23

31
19, 22, 51

90

96
92,98

2,3,93
25

nitens.

Glypbocrangon sculptus
Gnathia cerina
Gnatbopbausia
Gondul mirabilis
Gorgonocepbalus Lamarckii
G ymnobfla brevis

74
53

58
21,

54
13

48
62

curta

62

33

curta, var. aubangulat-a

62

Ei'icbtbonius difformis

57

Etbalia multistriata

66

engonia
bebes

63

Et busa

20

Gyniiioglossa

55

Haleciuni Heanii

51

iilicula

35

34

sessile

35

32, 33

pagnriphilus

niici'opbtbalma

EtbuHiua aby.stiicola
Eudeudriuni
Eulima oleacea
steuostoma

Halicbondria

68

Halicreas

Mene8tbo)lissa

68

lucida

68

uitida

68

68,83
35

29
96

minimum

68

Euliniella cbaiiessa
(or

83

62

Halipbyta luagniflca
Hanleyia mendicaria
Haploops setosa
Hemieuryale tennispiua
Hpniii)ngui us gracilis

95, 98.

99
99
67
57

8,48

Eumiersia ensifera
Euniunida picta

53

Eunejilitliya Liitkeni

31

socialis

52

21, 51

Ileniipedina Cubensis

49

Eupngunis

56

li(^rnliiii<liis

Ki'iJyeri

51

lougicai'pus

51

politua

20, 51

poUicni'is

pubfHCcns
Eupbronides coiuuta

.

10,

Hi'poniadus toner
Ileteropoda
Ueteroteutbis tenera

55

54
69,

84
61

51

Ilippasteiia pbrygiana

40

51

plana
Grd-nlandica

40

36

IIil>p(ilyle

53

^
™
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53

Hippolyte Liyeborgii
Phippsii

—

Lithodes Agassizil

53

Litiopa

pusiola ....

53

Lophaster furcifer
Lophohelia piolifera
Lophogaster
Lophothuria Fabricii

36
28
il

35

,

Hydroida

15, 34, 96, 98,

99

Hyalinoecia artifex

22

Hymenaster modestus
Hymenodora

40

glacialis

nassula

54

lanthina fragilis
Idas argenteus
Idotea robnsta
Isodictya
Isopoda
Janira alta

66

36

73

89
89

Lucina crenulata

53

56
36

typus?
filosa

39

34
21, 54,

Loripes lens
Lucifer

20

HymenopensBUs microps
Hyperia

65
29,

squamata

50

,

51
51

bombyx

polaris

Holothurioidea
Hollenia
Homola barbata
Hvas coaictatus
Hydractinia echinata

19,

maia

56

87
73,

87

4,

77

87

29

Luidia clatbrata
elegans
Lunatia Gronlandica
heros
Lyreidus Bairdii
Lysianassa Magellanica

57

Lysiosquilla arniata

56

57

Machieroplax obscura

67

KeEioUa

74

Macha

Keratoisis ornata

31

Macoma

Kineioskias

89

75
89

llesilis

JLoonsia obesa

25,

Kopbobelemnon

63
55
21

66

atrigillata

73

28
69

Madreporaria

33

Malletia

25

scabrum

8,

30

tenue

8,

30

Macrura

Lafoea dumosa

35

Lambrus

55

Mangilia cerina
epbamilla
glypta

Lnmellaria pellucida, var. Gouldii
Lamellibrancliiata

65

sabulosa
Macronemertes gigantea

8

Verrillii

41

65

23

74

obtusa
52,

56
78
78
80

85

nielanitica, var. oxia

Latreillia elegans

51

oxytata

80

Latreutes cnsifetus
Leander tenuicornis

89

rubella

78

Leda

25

72,

89

Bushiana

74

tenuisulcata

74

unca

88

Leodice
polybranchia
vivida

78,

Margarita lamellosa

79

25

regalia

25,

Marginella

67

76
borealis

22

Mastigoteutbis Agassizii
Membranipora Flomingii

22

Meningodora mollis

22

Mesonema

26,

63
61

28
53
96,

98

anatifer

17

fascicularis

89

Miersia Agassizii
iModiola modiolus
Modiolaria di scors

pectinata

89

Molffula

27

25

Mollusca

23

07

Monocaulus glacialis
Montacuta bidentata

34

tumidula

73

90.93

Lepas

LepeteUa
tubicola

9

Lepidisis

caiyophyllia

10, 11, 31

Lepidogorgia
gracilis

10,

Leptasterias compta
Leptochiton alveolus

Leptoteuthia diaphana
Leptothyra induta
Lestoteuthis Fabricii
Liiuaea subovota

88
87

31

Muuida Cariba;a

52

68

valida

56

M unidopsis

20

61

Bairdii

52

66

curvirostra

52

61

rostrata

52

75

Munnopsis typica
Myropsis quinquespinosa

cristata

75

minuta

75

plana

75

tenella

75

Mytilimeiia flexuosa
Mytilus edulis
Nassa cousensa
Natica clausa

55

pusilla

Lispognathns furcatus

75

Mulinia lateralis

25

LiiDopsis

75
,

9

-38

23,

53

57

55
25,

73

75
81

65
82

.

.
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Nauphaiita

94.95

'Naiipbantopsid

94,95

Diomede®
Nautilograpsus minutns
Neaera

44

Opbiacantha enopla
fratema

43

46

gracilis

94,97

44

granulifcra

89

10, 43,

45

apectabilia

29,

45

72

apinuloaa

42.

43

glncialis

72

variapina

laiuellosa

72

obesa

72

omatisaima

86

roslrata

72

iiiidata

25,72

milleapina

costata

85

gigantea

43

18

Opbiocbiton
grandis

18,

Opbiocnida olivacea
Ophioglypba (Ophioplenra) aurantiaca.

42
47

49

.

18,41

72

bullata

Neuiatofarcinna ensifems

53

Nem(Tteau8

23

confragoaa
coiivexa

Neinertesia nnteniiina

35

lepida

Xeoh(>la plia.suia

57

lepida, var. apinuloaa

Nepln opsis acnloatna
Neptnnea dccetncostiiUi

56

Ljungmani

42

64

Saraii

41

despecta, var. tomata

64

Nnptnnus Sayi

89

Neverita duplicata
^iso wglei'S
Notliriacouchyphila

82

Notostoniu.s

20
53

robustus

25

Nuciila

canceUata

74

tlelphinodonta

74

gr.iunlosa

74

41

18.41
41

41

signata
Ophiolebea Acanellse
Opbiomitra spinea

46
42
42

valida

83

22

41

Opbioniuaium arraigerum

18,

Lymani

42

18,42

46

Opbiopbolia aculeata
Opbioacolox glacialis

47

48

quadvi.'^piuus

77

59

Nudibranchiata
Nyctiphanes Norvegica

69

Opbiotbiix aiigulata
Opbiuioidea
Ostiea e.questri.s
Palaemon
Palinurus

89

Pallenop.sis longiro.stris

Nyiuphon

gros.sipes

59

Paudalus borealls

pnlleuoidc'S

59

Icptocerua

Stromii

59

Montagni

53

,

proxiraa
tenuis.

74,

88
74

41

88
21

89

53
53,

58

Obelia dichotoma

35

I)i'U|>inquua

53

gj'iiic-nlata

92

leuuipea

56

35

Pandora
Paracyathus granulosus

lougicyatha
ObelisciiB crenulatus
Ocpauidaj

83

Octopus

24

Parainuricca boi-ealis
Parapagurus pilosimanua

Bairdii

61

Parapiusipbaij cotnpta

Carolinensia

61

cristata.

gracilis

61

sulcatifrona

piscatornm

61

UcuHua implicata

98

33,77

OdontUHter

liispidu.s

40

Odoatomia

caiicellata

83

diaparilia

68

tomata

68

Oliva
literata

Olivella

33, .V2

54
54
21,

54

princepa
tarda
Peccbiolia abyasicola

53

geiuiua.

.

21

72
72

.

Pi'Cten

•-'ft

76

Clintouiua

75

81

dislocatna

»»

70

fragilis

75

81

75

61

Onychia agilia

90

leptaleua

Opaloi liiza parvula
Opbiacaiitha

35

abyaeicola

45

aonloata

45

puatuloaus
vitTcua
Pelagia cyanolla
Peuaeus politus

auoinala

45

Pennatula

craasidens

31,40

20

Onitna.strephea illocebrosns

bidentaU

86
33

*

Pasii>bae

glyptua
ialandicus

luutica

—

18,19,29

42,43,44,45
45

75
75
75

.

75
02,

97
50
8

acuU'.ata

aculeata. var.

,

::o. :;4

30
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7

reuuatiila borealis

30

(Ptilella) borealis

20

Pontaclieles
debilis

52

nanus

52

sculptus

Pentacta frondosa

Persephone punctata
PeiipbyUa

elegans
aberrans

Pscndomma roseum
Psolus pbantapus
Ptenoglossa
Pteraster militaris
pul villus

95,97
92, 95, 97,

98
72

Phakellia

28

Pteropoda

23

Plilocheirus jjinguis

74

34

Puncturclla eritmeta
noacbina

Philine qnadrata

69

Pycnogonida

Sagra
Pboladoniya arata
Phorruosoma placenta
uranus

84

Pycnogonum

25

Pyrosorua

37

Tlacbiglossa

?

Phellia

16,

16, 37

Phrouima
Pbryxus abdominalis
Physalia
Piliscus

97

Ebacbocaris sculpta
Rhiphidoglossa
Ehizocrinus

29,

65

81

Placopbora Atlantica
Pleurobian cbsea tarda

31,

66,

Ehizopbysa

96, 97,

inermis

uvaria
Eingicula nitida
Rissoa
Kocinela

Pleuropbyllidia Cuvieri

Pleui opus Hargeri

Pleurotoma Dalli
Pleurotomella

96,

?

Lofotensis

88
,

63,

Ratal ia (young Velella)

Khabdamminia

commodus

Plsania

22,

littorale

Keuilla reniformis

98

96,

70,

58

92,

Pinna seminuda.

grandis

89

Aretbusa

66,

Pterophysa

Periploma papyracea

Phascolosoma
Phaseolus ovatus

.10.11,

reseda
Propilidium

52

51

byacinthina

Pag

Primnoa lepadiiera

36
36

niiniita

G97

Americana

'.

Agassizii
Bairdii

24, 62

bandella

62

Benedict!

24,62

Bruneri

24,

62

Catharinie."

24,

62

Diomedeas
Emertoni

Kossia sublevis
Rotella cryptospira
Sabini-a princeps

21,

Sarsii

septemoarinata
Sagartia abyssicola.

22,

Acanellaj

62

9,

spongicola

24,62

Saflfordi

62

Sagitta

25,

Sandei soni

62

Salenia varispina

16,

Pluniularia gracillima..^.

35

Salicornaria

23

Salpa

Polynoc Acanellae
aurantiaca

12,

Polymastia robasta
Polyplacophora
Pontopbilus abyssi

23

28, 89, 91,

:

Caboti

29

clostra

67

maxima

52

'.

bievirostris

52

pinnata
Sapbiiina

iSToivegicuB

52

Sarcopbyton purpurenm

graudis

40

spinnlosa

40

Poranioiuorjiba boiealis
spinulosa

49

Sargassum
Saxicava Norvegica
Scaeorbyncluis armatus

40

Scalaria

Poi'ania.

Porcellana Sayana
Sigsbeiana

51

-

55
18,

41

lineata

Poromya

25,

72

multistriata

Porpita

-

Liunffiana

Pouitalesia Jeffreysii

89

-

Scalpellum
regiua

92,96,98
16,

Stromii

37

Priapulus

23

Prinmoa

29

2U, 89,

A udrewsii
angulata
Dalliana

Porcellanaster cceruleus
sublevis

,

Scaphander
nobilis

25,
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Scaphander pnncto-striatus
Scapharca tranaversa

[19G]
Page.

69

Squilla

88

Stauropbora laciniata

37

8

Stauroteuthis syrtensis
Stegocephalus ampulla
Stenogorgia casta
Stepbanasterias albula
Stbenoteutbis Bartramii

elegans

8

Sticbaster albulus

38

gracile

31,48

68

Schiza8t«r canalifems

ie,37

fragilis

Orbygnianus

37

Schizopoda
Scleroptilam

54,

56

89
96.

98
62
57
34
38

01, 77,

90

eritima

24,

66

curtus
Stimpsoni
Stoniatopoda
Stomolophn.s meleagris

formosa

24,

66

Strigilla flexuosa

87

66

Strongylocentrotus drobacbicusia

38

Segiienzidae

24

Stylatnla

Semicassis

76

Styliola recta

69,90

ScyllseaEdwardsii...
Seguenzia

24

formosa, var. nitida

Stililer

68
56
92,

34

20

subulata
virgula

arcticas

64

virgula, var. corniformis

mollis

54

82

granulosa
Sergestes

robnstus

54

Sortiilnria cupressina

35

Sigaretus perapectivus

82

Sipho

24

97

70.

84

70,

84

70,

84
70

Stylocordy la longisaima
Sympagurua pictua

29

Synanthua mirabilia
Sy napta

32

52

16

ceelatus

64

brycbia
Sy scenus inf'elix

(Mohnia) cselatulus
cselntns, var. hebes
glyptus

64

Tsenioglossa

82

64

Tanais
Taranis Morcbii

58

64

hlspidulus

(?)

obesus
parvus
profundicola

24,

64

pulcbella

64

Tectibrancbiat.i

64

Tellina alternata
iris

pubescens
pygmteus
(Mobuia) simplex

64

lintea

Stimpaonii
Stimpaonii, var. liratulus

63

86

64

Tcrebratulina septentrionalis

76

63

Teredo

91

mcgotara

71

Sipbonentalis afflnis

71

Tbracia Conradi

Siphonophora
Skenea

98

nitida

82

Tbuiaria
Tbyoue acabra

25

82

granulatum

83

18

Torellia fimbriata

18,

Earllii

endeca

18, 29,

f urcifer

39

Toxodora

Toxogloasa

39

Tracbydermon albns

Solraaris

95,96

21,54
21, 55,

85

50,

77

92
65

49

I'erruginea
62,

exaratus

84

96,98

iiicisa

36

65

39

71,

89
72

-

veatita

39

Solenoconcba

67
21, 57,

35

26

abyssicola

23

^

boreale

76

72,91

72

Tbyaanoeaaa
Tbysanopoda Novvegica
TitJinideum suberosum
Tomopteris

24

Solaater

86

49

Titreum

:

84

Temuecbinus maculatus

Tbalaa.sema
Tbarsia
Themiato biapiucsa

Solarium

63
68,

64

71

SolaridsB

63

86

teres

trilix

58

63

Miirchii, var. tornatus

64

•

22,

64

profundicola, var. dispar

Sipbodentalium

16,37

Trachy medusaj
Tracbyuenia digitale

77
68

68

98
92,99

49

Trichocyclua Dumeieilii
TiicbotropLs inflata

Spisiila .sulidis.tima

86

Trifori.s tunis-tlioujic

82

SpiiialiH buliiiioidrs

70

Triptera coluiiiuella

70

70

Tritia trivittata

81

70

Trocboatoma

15

Spbenoidea
Spataiigua purpureus

96, 98

Gouldii
retrovcrsus, var.

MacAudrei

71

63

trocbit'omiia

71

abyssicola

36

Spirotropis epbamilln

63

Ayreaii
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