IL—REPORT ON THE CEPHALOPODS OF THE NORTHEASTERN
' - COAST OF AMERICA.

By A. E., VERRILL,

PARr I—THE creANTIC SQUIDS (Architeuthis) AND THEIR ALLIES;
WITH OBSERVATIONS ON SIMILAR LARGE SPECIES FROM FOREIGN
LOCALITIES.

The carly literature of natural history has, from very remote times,
- “ontained allusions to huge species of Cephalopods, often accompanied
¥ ore or less fabulous and usually exaggerated descriptions of the
“reatures* In a few instances figures were attempted which were
argely indebted to the imagination of their authors for their more
Striking peculiarities.
' ‘b .recent times, many more accurate observers have confirmed the
“Xistence of such monsters, and several fragmeénts have found their
WVay into Buropean museums. :

0 Professor Steenstrup and to Dr. Harting, however, belongs the
Credit of first describing and figuring, in a scientific manner, a number
0. fragments sufficient to give some idea of the real character and aftini-

183 of these colossal species. More particular accounts of the speci-
2:3“8 described by these and other recent writers will be given farther

Special attention’ has only recently been called to the frequent occur-
oincf of these “ big squids,” as our tfishermen call them, in the waters
i .I\GWfoundla-ud and the adjacent coasts. The cod-fishermen, who

St the Grand Banks, appear, fromn their statements, to have been

- s
th The :lescription of the “poulpe” or dovil-fish, by Victor Hugo, in ¢ Thu. Toilers of
ulou:a’ ’ with which so many readers havo recently become familiar, is qu.lt,e as fa'.b-

fon and unreal as any of the earlier accounts, and oven more bizarre. His descm.p-
Tepreseuts no real animal whatever. He has attributed to the creature habits

( Otouna-tomical structures that belong in part to the polyps and in part to the pou.lpcf
"ionupue)’ and which appear to have been derived ln.rgel‘)Y from the suverfxl deserip-
of these totally distinct groups of animals, contained in some cyclopedia. These
confas confounded aund Lopelessly mixed up. Asif to make this confusion worse

N Ounded, he applied to his creation the name of * Cephaloptera,” the designation
ﬁshvglbgautic genuine fish (a “‘ray”)found on our southern coasts, and alsocalled ““devil-
iy not ¥ the Gshermen. His account of the general appedrance of the Octopus, however,
ay omfm bad, and was evidently based on a very superficial personal examinabion of

Inary specimen of Octopus vulgaris,
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long familiar with them, and occasionally to have captured and used
them for bait. The whalemen have also repeatedly stated that sperm-
whales feed upon huge squid, and that, when wounded, they often vomit
large fragments of them, in such a condition as to be recqgnizab]e."

I have somewhere seen a statement to the effect that a huge squid of
this kind was cast ashore, many years ago (in the last century, I believe),
at the Island of St. Pierre, near Newfoundland, but have forgotten the
authority for the statement.

The first reliable account, known to me, of specimens actually talken int
American waters by our fishermen and whalemen was.published by Dr.
A. 8. Packard, in 1873.1 Iun that article Dr. Packard described a por-
tion of a jaw from a large specimen (our No. 1) taken by the Gloucester
fishermen on the Grand Banks, and a very large pair of jaws taken
from the stomach of a sperm-whale (our No. 10). Soon after this, 1'}1
1873, a large living specimen (our No. 2) was encountered by Theophl-
lus Picott and another fisherman, in Conception Bay, and one of the
tentacular arms which they secured was preserved in the geological mu-
seum at Saint Johnw’s, Newfoundland, by the Rev. M. Harvey and Mr.
Alexander Murray. Both these gentlemen wrote good and interesting
accounts of this specimen, which were extensively copied in the mag#-
zines and newspapers, while a photograph of the arm itself was also.
secured and distributed,

This important addition to our knowledge of these creatures was
followed, about two weeks later, by the capture of a nearly perfect spect
men (our No. 5) of the same species, near Saint John’s. Mr. Harvey
and Mr. Murray likewise secured this specimen, and published detailed
accounts of it, which gave a more accurate idea of the character of the
genus and species than had any previous descriptions.

My own attention was specially directed to these large CephalopodSs
at that time, on account of being so fortunate as to secure for study
most of the preserved portions of all the specimens referred to aboves
with some additional ones, detailed below. For these very interesting
specimens I am especially indebted to the zeal and kindness of the
Rev. M. Harvey and to Prof. S. I. Baird. To Dr. A. S. Packard I am
indebted for the use of the jaws of No.10. Mr. Pourtalds, curator 0f
the Museum of Comparative Zoology, has also kindly sent the specimen®
belonging to that museum, and Mr. W. H. Dall has contributed his speci®
mens and drawings of a species from Alaska. Special acknowleds
ments to others will be found in connection with the descriptions of theé
specimens. )

Although I have, in several former papers,{ given details of the 'clﬂle

* See Maury’s Sailing Directions, Also articles by N. 8, Shaler, American Nat-urnlfst’
vol. vii, p. 3, 1873; by Dr. Packard, op. cit., p. 90; and by Mr. W, H, Dall, op- cits

. 484,
P tAmerican Naturalist, vol. vii, p. 91, February, 1873.

t American Jour. Science, vol. vii, p. 158, Feb., 1874 ; vol. ix, pp. 123, 177, Pmt_es
II-V, 1875; vol. x, p.213, ‘Sept., 1875; vol. xii, p. 236,1876; vol. xiv, p. 425, Novv
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and place of occurrence of many of the specimens enumerated below, it
Seems desirable to bring together, in this place, accounts of all these,
I order that the various descriptions and measurements may be mnore
readily compared, and also that errors in some of the former accounts
may be corrected and new information added. To facilitate the compari-
Son of the general accounts of more than twenty-five examples that I am
oW able to enumerate from our coast, I have given, by themselves, the
Statements of the time and place of their occurrence, with such general
escriptions and measurements of each as are most available, reserving
® more detailed special descriptions of the preserved specimens for
“1® systematic part of this article.
his scemed the more desirable because the information concerning
Many of the specimens is so scanty as to render it impossible to refer
efﬁ,‘ with certainty, to either of the species now recognized or named.
Is probable, however, that only three forms are indicated by the
arge Newfoundland specimens of Architeuthis, and two of these may be
Merely the males and females of one species. One of the principal dif-
Erences usually indicated by the measurements is in respect to the size
snoutlengt-h of t.he shorter arms, one form hfwing them (zompara,tively
long often ¢thicker than a man’s thigh,” while the other form has them
& and slender (usnally 3 to 5 inches in diameter, with a length of
Stoutll feet). .In case these differences prove t(‘) be sexunal, those W%Gh
PUt armg will probably be the females, judging from analogy with
"“® 8mall squids nearest related.* In the three specimeus, of which I
AVe seen the arms, they arc long and slender, but in one the arms are
Uch longer in proportion to the body than in the others; there are
S0 differences in the denticulation of the suckers of the short arms.
€8¢ differences appear, at preseut, to indicate two species.
v f’f;‘lv wor.ds of explanation may be desi'mble here, in yegard to the rela-
1ue of the measurements usually given, and also with reference to

1878 Darts most useful to preserve when, as will usnally happen, the whole
1877. American Naturalist, vol, viii, p. 167, 1874; vol. ix, pp. 21, 78, Jan. and Feb.,
Aeng ‘{“‘ﬂs and Magazine of Nat. Hist., March, 1874. Transactions Connooticus
ey Coi0UCS, vol, v, p. 177, Plates XIII-XXV, 1879-80.
.‘l'llc(:c{r(;z!:u?inﬂtion?; of very numerous specimens of our comumon squids., Ommaet.rcphca
Comuygyy) ’ ‘1"}1(1 Loligo Pealei, I have satistiod mysolf that tho adult females of both
Sekorg rzl( ffer from tho males by lmvmg‘ tho liead, the siphon, tl{e anus, .:md the
the wo g atively lfl-rger and stronger than in the males. In con?par.lug specqncus of
Yery evm:xes hfhvmg the body and fins of the samo leng?h, this dlﬁ'ox.'eucc is ofz.eu
i o fou “1"'- ) The large suckors of the tentacular arms often show an mc'rcased sxge
dimucter tlll, 81 o very marked degree. The short arms show a greatcl: incroase in
187 . an in lc}lgnh. In ono of my former articles (Amer. ‘.Iourn. Sei., ix, p. 179,
boiy ¢ o :llll.clre:xse in sizo of theso parts was crro'noously, but inadvertently, S:l.id to
18 tryg thyt {, 9, but this crror has beon corrected in my subs.eqnont articles. Still, ‘1t
ady Speeiy oth gexes vary to a cousiderable extont in t)¥o sizo of the suckers, even in
trgop than tlleus Oi.equul size, so that o male may easily be solected wirh suckers
fOlm([ 00 oy 1030 0'1 some females of the same size. In these conunon squids I have
anq of E :,e“t variation in the relative sizo and form of tho caudal fing, when adult,
ame gex. I have often found the males more common than tho fomales.

al
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cannot be saved. The measurements of the soft external parts of
Cephalopods are, for the most part, only approximate, and they are not
all of equal value, for some parts are more changeable in size and shap®
than others. The loug, contractile tentacular arms, especially, are lia-
ble to great variation in length according to tbeir state of contraction
or extension, and therefore their relative length is of little or no value
in discriminating species. Unfortunately, this, either by itself or cow-
bined with the length of the ‘body’ as total length, is often the princi-
pal one given. The cirenmference of the body varies, likewise, accord-
ing to its stato of contraction or relaxation, and the ¢breadth’ of the
body, when such soft creatures are stranded on the shore, will depend
much upon the extent to which it is collapsed and flattened from its
proper cylindrical form, and is of less value than the circuinference-
Measurements of the length of the body, to the mantle-edge, and to the
bases of the arms; length and circumference of the various pairs of
short arms; of the length and circumference of the head; size of the
eyes; length and breadth of the tail-fin; size of the largest suckers ot
the different arms; and size of the ¢club’ of the long arms, are all very
uselul and valuable. The shape of the tail-fin should be carefully noted,
also the presence or absence of eyelids, and of a sinus or groove at the
front edge of eyelids. The size and shape of the thin internal ¢hone’ -
or ‘pen’ is particularly desirable. All parts of Cephalopods contract
to a very great extent, when preserved in strong alcohol for somne time-
Even the horny jaws and sucker-rings may decrease as much as 20 per
cent. in size, and the soft parts much more. Usually it will not be pos
sible to preserve the pen in any satisfactory shape by drying, for it
cracks in pieces and curls up. It may be preserved packed in salt, in
brine, or in alcohol. The same is true of the beak. The horny rims 0
the suckers can usually be dried, but are better by far in alcohol OF
brine. The parts most useful for preservation in alcohol or salt, in cases
when only a portion can be saved, are the long tentacular arms, espe”
cially their terminal ¢clubs,” with the suckers in place; the short arms
with their suckers; of these the left arm of the lower, or ventral, pall
will probably be the most valuable, being usually the one that wil
show the sexual distinetion, by the alteration of its suckers, toward the
tip or in some other part; the lateral arms next to the ventral are nex?
in importance; the candal fin, and if possible the entire head, should P°
preserved; also the ‘pen,’ if possible. In cases where the head cannob
be saved entire, even with the arms removed, the beak and tongue, ap
other fleshy parts in and behind the beak, should be carcfully preserve®s
as nearly entire as possible, cither in strong brine or in alcohol of no
less than 80 per cent., which is generally the best strength for all kind$
of Cephalopodls.
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GMeraZ_ description of the several American specimens, and of their occur-
: rence. .

",NO- 1.—GRAND BANKS SPECIMEN, 1871, (Architeuthis princeps.)
Plate XI, figures 3, 3a.

This specimen was found dead and floating at the surface, on the
o f.fa'“d Banks of Newfoundland, in October, 1871, by Captain Campbell,
the schooner ¢ B. D. Haskins,” of Gloucester, Mass. It was taken on
20ard and part of it used for bait.* Dr. A. S. Packard has given, in the
Werican Naturalist, vol. vii, p. 91, February, 1873, a letter from Mr.
Smes @G, Tarr, of Gloucester, Mass., containing most of the facts that
.ave been published in regard to the history of this individual. Butits
an‘;s Were sent to the Smithsonian Institution by Mr. G. P. Whitman,
U Were sent to me by Professor Baird to be described and figured.
'¢ horny jaw or beak from this specimen is thick and strong, nearly
. 2ek 5 it is acute at the apex, with a decided notch or angle on the in-
roe, i_lbOut .75 of an inch from the point, and beyond the notch is a large,
Winent angular lobe. Mr. Tarr states that the mate of the vessel
: t?;rs}(lred the body of this specimen with a rule, after it was hoist:ed on.
ii'ii\f(‘ s and that it measured 15 feet in length and 4 feet 8 inches in cir-
1. orence. The armns were mutilated, but the portions remaining were
.Eilinated to be 9 or 10 feet long and 22 inches in circumference, two
o § shorter than the rest. It was estimated that it weighed 2,000
“unds, and would have filled eight or ten barrels.

~N0‘ 2.—CoNCEPTION BAY SPECIMEN, 1873. (Architeuthis Harveyi?)

atac]‘j‘rge individual, seen resting at the surface, was approached a-1§d
'°llce e‘% by two men, who were in a small boat, near Port}lgal Cove, in.
I‘itteptlon Bay, October 27, 1873. Full account.bs,of this adventure,
Zihé's L by Rev. M. Harvey, have been published in many of the maga-~
oat and newspapers.t ‘Two of the arms, which it threw across the
. Were cut off with a hatchet and brought ashore. Ono of these was

29Tt or sessile arm, the other was one of the long, slender tentacular

canI have been informed Ly many other fishermen that these ‘‘big squids,” as they
that ¢ e;n’ are occasionally taken on the Grand Banks and used for bait. Others stato
2l the 85; hz'lv“ seen them in that region, without being able to cnptl'lre them. Nearly
Obery, ({ eCimens hitherto talken appear to have been.nore or less disabled when fivst
Pro, h » Othorwise they probably would not appear at the surface in the day-time.:
?hieﬂ elfact that they havo mostly come ashoroe in the night, I infor that they iinhabg,
W the ni‘.:h\;ery deep and cold tiords of Newfoundland, and come up to the surface only
e

) . :Q(fchr. Jour. Science, vol. vii, p. 158, 1874; and Amer, Naturalist, val viii, No.
Lona_, P l;’b'- 1874, in o letter from Mr, Alexander Murray. Also, Proc. Zool. Soc.
Ontmy' ii‘s’ 1874; Proc. Boston Soc. Nat. Hist., xvi, p. 161, 1873; The Maritime
M°ntrea{ Gl, No. 3, March, 1874, p. 193; Tho Now Yqrk World, Nov. 9, 1873; The

azette, Nov. 26, 1873; The Boston Travellet, Nov., 1873,
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arms. A portion of the latter, measuring 19 feet in length, was pre-
served by the Rev. M. Harvey and Mr. Alexander Murray for the mu-
seum at Saint Johw’s, Newfoundland. It was photograpled, and cut$
copied from the photograph were published in some of the English mag-
azines.* Before it was secured for preservation it had been considerably
injured, many of the larger suckers having been torn off or mutilated-
Owing to this fact they were originally described by Mr. Harvey as des-
titute of marginal denticulations, but he subsequently re-examined the
specimen, at my request, and informed me that they were all originally
denticulated. Of this specimen I have secen only the photograph and
some of the smiller suckers. This fragment represents the distal half
of one of the long tentacular arms, with its expanded terminal l)OItlou

or ‘club’ originally covered with cup-shaped suckers, about 24 of whiclly
forming two central rows, are very large, the largest being 1.25 incheS
in diameter; others, alternating with these along each margin, are
smaller, with the edge supported by a serrated ring. The tip of the armt
is covered with numerous smaller suckers, in four rows. The part of
the arm preserved measured, when fresh, 19 feet in length and 3.5 inches
in circumference, but wider, “llke an o'u,” and 6 inches in cn‘cumference
near the end, where the suckers are situated.

It is st’mtcd that 6 feet of this arm had been destroyed before it was
preserved, and the captors estimated that they left from G to 10 feeb
attached to the creature, which would make the total length between 31
- and 35 feet. According to Mr. Murray, the portion preserved measuret
but 17 feet in length when he examined it, October 31, 1873, after it
had been a few days in strong brine. The other arm was dCStIO) ed and
no description was made; but the portion secured was estimated by .ﬂ}e
Rev. Mr. Gabriel, who saw it, to have been 6 feet long and 10 inches 1B
diameter; it was evidently one of the eight shorter sessile arms, and it8
size was probably overestimated. The fishermen, who were doubtless
somewhat frightened, estimated the body of this individual to have beel
about 60 feet in length and 5 feet in diameter, according to Mr. Harvey
but if the proportions be about the same as in the specimens since ¢aP”
tured (No. 5 and No. 14), as I believe, then the body could not have beet
more than about 10 feet long and 2.5 feet in diameter, and the long
arms should have been about 32 feet in length.t Allowing 2 feet f0F
the head, the total length, would, therefore, be about 44 feet.

The follo“ ing extract is from a letter written by the Rev. M. Harvey
to Dr. J. W. Dawson, and published in the Montreal Gazette, February
26, 1873: ¢ Two fishermen were out in a small punt, on October 26, 1875, -
oﬁ' Portugal Cove, Counception Bay, about nine miles from Saint JOhn s

*Sce Annals and Magazine of Natural History, 1V, xiii, p. 68, Jan., 1874; and The
Field, Deec. 13, 1873. The central line of this photograph is rednced foul und a quer
ter times, while the front part is reduced about tour times.

t Doubtless these long urms arevery coutractile, and changeable in longth, like
of the ordinary squids.

those
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Observing some object floating on the water at a short distauce, they
Towed towards it, supposing it to be a large sail or the débris of 2 \.vreclf.
O reaching it one of the men struck it with his ¢gaffy Wh‘en immedi-
ately it showed signs of life, reared a parrot-like beak, which they de-
tlare was ‘as big as a six-gallon keg,” with which it struck the bottom
.o,f,'the boat violently. It then shot out from about its head two huge
Ivid armg and began to twine them round the boat. One of the men
Seized a small ax and severed both arms as they lay over the gunwale
o.f the boat; whereupon the fish moved off and ejected an immense quan-
tity of inky fluid, which darkened the water for two or three hundred
Yards, The men saw it for a short time afterwards, and observed its
il in the air, which they declare was 10 feet across. They estimate
@ body to have been 60 feet in lengtl, 5 feet in diameter, of the same
.sha'pe and color as the common squid, and they observed that it moved
l.uvthe same way as the squid, both backwards and forwards.
One of the arms which they brought ashore was unfortunately de-
royed, as they were ignorant of its importance; but the clergyman of
the village assures me it was 10 inches in diameter and 6 feet in length.
he otler arm was brought to Saint John’s, but not before 6 feet of it

Were destroyed. Fortunately, I heard of it and took measures to have
Dreserved. Mr. Murra, 7, of the geological survey, and I aft;erward's

JXine i, carcfully, had it photograpbed, and immersed in alcohol; it

8 Bow iy oyp museum. It measured 19 feet, is of a pale, pink color, en-

Hrely cartilaginous, tough and pliant as leather, and very strong.”

‘No. 3.—Coomny’ COVE SPECIMEN, 1872. (dArchiteuthis Harvey: @ %)
A_IIOther specimen (No. 3), probably considerably larger than the last,
as Captured at Coombs’ Cove, Fortune Bay, Newfoundland. The fol-

n(x“’g account has been taken from a newspaper article, of whif:h Ido

know the precise date,* forwarded to me by Professor Baird, to-

Ecther wity a letter, dated June 15, 1873, from the Hon. T. RR. Benuett,

a-nf“glish Hafbor, Newfoundland, who states .that le wrote the article,

li&blsl.l?t the measurements were made by him, and are perfeetly re-

Q'O‘;Thr?e days ago there was quite a large squid run almost a-shore-a:t;

ur tby Cove, and some of the inhabitants secured it. The body meas-
¢d 10 feet in length and was nearly as large round as-a hogshead.

lezetarm Was about tho size of a man’s wrist, and measurod 42 1.‘eet in
in giil; the other arms were only 6 feet in length, but about 9 inches

&ter, very stout and strong. The skin and flesh were 2.25 inches

LN
C ox.
or vy ace

i t date of this capture I do not know, but it-was probably in the antumn
soter of 1572,
Iny ﬁl:mugh Mr. Sanderson Smith, who visited Mr. Bennett after the publication of

st articlo, I learn that this specimen is tho samo as the ouo designated as No. 6

Vey, ur(;a.r ¥ papers, and that the measurements of No. G, as givon to me by Mr. Har-

toaq heorreet, owing to his mistalko in supposing that 42 foot was the fotal longth,
of the length of the longer tentacular arm.
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thick, and reddish inside as well as out. The suction-cups were all
clustered togetlier, near the extremity of the long arm, and each cup
was surrounded by asserrated edge, almost like the teeth of a hand-
saw. I presume it made use of this arm for a cable, and the cups for
anchors, when it wanted to come to, as well as to secure its prey, for
this individual, finding a heavy sea was driving it ashore, tail first
seized hold of a rock and moored itself quite safely until the men
pulled it on shore.” :
Mr. Bennett, in a memorandum subsequently given to Mr. Sanderson
. Smith, and communicated to me by him, states that both the tentacu-
lar arms were present, and that the shorter one was 41.5 feet in length
The large diameter of the short armns, compared with their length and
with that of the long arms, and their shortness compared with the
length of the body, are points in which this specimen apparently dif
fered essentially from those that have been preserved and are better
Iknown. It was probably a female. The total length, as I understand
the measurements, was 52 feet, '

No. 4,—BONAVISTA BAY SPECIMEN. (Architeuthis Harveyi ?)

Plate III, figures 4, 4a. Plate 1V, figures 1, 1a,

_ A pair of jaws and two of the suckers from the tentacular arms weré
forwarded to me by Professor Baird, of the Smithsonian Institution
These were reccived from Rev. A. Muun, who writes that they wero
taken from a specimen that came ashore at Bonavista Bay, Newfound- -
land; that it measured 32 feet in length (probably the entire lengthy
including the tentacular arms) and about 6 feet in circumference. The
Jaws are large and broad, resembling those of No. 5 both in size an®
form, but much thinner than those of No. 1, and without the deeP
notch and angular lobe seen in that specimen. The suckers also agre®
with those of No. §, but are a little smaller. ‘

No. 5.—LoGIE BAY SPECIMEN, 1873. (Architeuthis Harveyi, type:)
Plate I. Plato II. Plate III. Plate IV, figures 4-11. Plate V, figurcs 1-0»

A complete specimen was captured in November, 1873, at Logie BaY
about four miles from Saint John’s, Newfoundland. It became entangle
in a herring-net, and made a desperate effort to escape. It was kil_le‘
by the fishermen, with some difficulty, and only after a struggle, during
which its head was badly mutilated and severed from the body, and tho
eyes, most of the siphon-tube, and part of the front edge of the mantlo
were destroyed. It is probable that this was a smaller specimen of tho
same species as No. 2. Fortunately, this specimen was secared by tbe
Rev. M. Harvey, of Saint John’s. After it had been photographed and
measured, he attempted to preserve it entire in brine, but this W
found to be ineffectual, and after decomposition had begun to dGSfrf’Sj
some of the most perishable parts, he took it from the brine and, Aivit



[9  CcEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 219

ing it into several portions, preserved such parts as were still un-
decomposed in strong alcohol. These various portions have all been
e’fil-llllimsd by me, and part of them are now in my possession; and, -
‘Y‘th} the photographs, have enabled me to present a restoration, be-

€ved to be tolerably accurate, of the entire creature (Plate II). In
thisrﬁglu‘e tho eyes, cars, siphon-tube, and front edge of the mantle

2ve been restored from a swmall squid (Ommastrephes). The other
Parts have been drawn directly from the photographs aund speei-
Dens*  There were two photographs of the specimen,t one show-
g the entire body, somewhat mutilated anteriorly, the other showing
¢ head with the ten arms attached (Plate I, fig. 1). The photographs
Vere made by Messrs. McKenny & Parsons, of Saint Joun’s. The
°dy or mantle of this specimen was about 7 feet long and between 5

A 6 feet iy circumference; the relatively small caudal ﬁn‘ was
3'“'0‘"’-&!11111)0(1 and 22 inches broad, but short, thick, and very pointed

2' t_he cud ; the two long tentacular arms were 24 feet in length and
¥ Inchey in circumference, except at the broader part necar the end;
¢ largest suckers, which form two regular alternating rows, of twelve
Ach, were 1.25 inches in diameter, with serrated edges. There is also
U outer row of much smaller suckers, alternating with the large ones,
0 each mmargin; the terminal part is thickly covered with small ser-
Tateq 8uckers; and numerous small suckers and tubercles are crowded
on that portion of the arms where the enlargement begins, before the
commencement of the rows of large suckers. The arrangement of the
“ekery jg nearly the same as on the long arm ofNo. 2, but in the
Atter the terminal portion of the arm, beyond the large suckers, as

OWn in the photographs, is not so long, tapering, and acute, but
TIS Way he Que to the different conditions of the two specimens.
il(l:e eeigfht §hort arms were cach 6 feet Jong; the two largest were 10
’ S In circumference at base; the others were 9, 8, and 7 inches.
£3e short arms taper to slender, acute tips, and each bears more than
arge, oblique suclkers, with serrated margins, and over 200 smaller
toward the tip.

o
the’;:l of

€

Oneg

gure way originally made, from the photographs only, Ly Mr. P. R.ootter, of
Useum of Comparative Zoology, but after the arrival of the speoimens it had to
Cdl'Zf ered in many parts. These nocessary changes \v'ero made by the writer, u,ftgr a.
g ul Study of tho parts preserved, in comparison with the photographs and origi-
‘Reasuroments, As published in my first paper (1875), the eyes and back of the head
0" ® figuro wore restored as in Loligo. Subsequent studies and additional specimens
.ved'th&t this genus is closely allicd to Ommastrephes. Therefore, the head would
Ixt{s(;) , ¢en more correctly shown had it been restored with r‘ef(.arcuce to that genus, as
istinum _‘10110 in this paper. The most obvious difference is in the cyes, which have
C °t lids and an auterior siuns. . ) .
ne‘VS‘lts Mado from these photographs have been pulfhsh.ed in s(.avcra,l magazines and
muChthen.;, but they have been engraved with too little attention to dgtmls to be of
oy U80 in tho discrimination of specific differences. I hn.vc.a, therefore, prepured
ﬁglll;e 8ures from these Photographs with the greatest care possible (Plate 1). These

Bloyt 8 aro particularly. valuable, as showing the arrangement of the suckers on the
arms,
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The portions of the pen in my possession belong to the posterior part
of the blade, with fragments from the middle; although neither the
actual length nor the greatest breadth of this part can be given, wo
can yet judge very well what its general form and character must have
been. It was a large, broad and thin structure, of a yellowish brown
color, and translucent. Its posterior portion (Plate III, figure 3) re-
sewmbles that of Loligo, but its anterior and lateral edges are entirely
different, for instead of having a regular lanceolate form, tapering to,
both ends, as in Loligo, it expands and thins out toward the lateral and
anterior borders, fading out insensibly, both at the edges and end, into
soft membrane.* The posterior end, for about an inch and a half, rapidly
narrows to a point, which was probably involute and hooded for 2 short
distance; from this portion forward the width gradually increases from
1.2 inches to 5 inches, at a point 25 inches from the end, where our
specimen is broken off; at this place the marginal strips are wantingy
but the width is 5 inches between the lateral midribs (4, @), which
were, perhaps, far from the margin. Along the center of the shell
there is a strong, raised, smooth, rounded midrib, which is very con-
spicuous in the middle and posterior sections, becoming angular near

“the end. On each side of the midrib is a lateral rib of smaller size
These at first diverge rapidly from the central one, and then run along
nearly parallel with the outer margin and about .4 of an inch from ity
but beyond 11 inches from the point the margins are torn off'; the lateral
ribs gradually fade out before reaching the anterior border; near the
place where they finally disappear they are about 6 inches apart.t

No. 6 (OF FORMER ARTICLES)—SAME As No. 3.
No. 7.—LABRADOR SPECIMEN.

Dr. D. Honeyman, geologist, of Halifax, Nova Scotia, lias published
in a Halifax paper,a statement made to him by a gentleman who claim8
to have been present at the capture of another specimen (No. 7), in the
Straits of Bello Isle, at West Saint Modent, on the Labrador side: “1
was lying peacefully in the water when it was provoked by the puslh ©
an oar. It looked fierce and ejected much water from its funnel ; it fu(
not consider it necessary to discharge its sepia, a3 mollusca of this kin

* Probably there may have been a narrow prolongation or shaft beyond the 1)01'“"ll
preserved, bat of this there is no fragment. :

tMr. Hurvey published popular aceouunts of this specimen, and of the pravioufﬂy
captured arm of the larger one (No. 2), in the Maritime Monthly Magazine of S312
John, New Bruuswick, for Mareh, 1874, and in soveral newspapers, Acknowledgmen
are also due to Mr. Alexander Murray, provineial geologist, who coiperated with Mr
Harvoy in the examination and preservation of theso specimens, and who has 2%
written some of thoe accounts of them that have been published. See also the A’neﬁ
can Naturalist, vol. viii, p. 122, Fobruary, 1874; American Jownal of Science, vol- V!
p. 460; Nature, vol. ix, p. 322, Febraary 26, 1874; Appleton’s Journal, Januitry !
1874 ; Forest and Stream, p. 356 (with tigure), January, 1874.
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genemlly do in order to-cover their escape. The men in the boat de-
‘Mined to secure it. After it had taken the boat in its arms, they
t“eq to ship it with their oars. One of these broke, but another boat
Coming tq aid in the capture, the squid was taken hold of by a grapnel
&nd. Tolled into a seine-boat. The boats were engaged in the herring:
tlfhu}g‘ This also appears to have been the kquid’s occupation about
© time of its capture. The length of its longest arm was 37 feet; the
Tel‘:gth of the body 15 feet; whole length 52 feet. The bill was very large,
~. @ 8uckers of its arms or feet, by which it lays hold, about 2 inches in
lametey, The monster was cut up, salted, and barreled for dog’s meat.”
In thig account the length given for the “body” evidently includes the
diid also. This creature was probably disabled, and perhaps nearly
“%4 When discovered at the surface, and this seems to have been the
336 With most of the specimens hitherto seen living. Animals of this
ealtI};rObably never float or lie quietly at the surface when in good
Nos. 8 AND 9.—LAMALINE SPECIMENS, 1870-'71.

AMI‘- Harvey refers to a statement made to him by a clei'gyman, Rev.

lli.e f}&briel, of Portugal Cove, that two specimens (Nos. 8 and 9),"
Wwing respectively 40 and 47 feet in total length, were cast ashore

1870 &’I;aline, on the southern coast of Newfoundland, in the winter of
1. :

No. 10.—SPERM-WHALE SPECIMEN. (Architéuthis princeps.)

Plate XI, figures 1, 2.

Acag ecimen, consisting of both jaws, was presented to the Peabody
Cade

egty, My of Science, at Salem, Mass., by Capt. N. E. Atwood, of Prov-
the W0, Mass, It was taken from the stomach of a sperm-whale, but
XNo Dﬁ‘ecl% date and locality are not known. It was probably from the
fu by At!antlc. The upper jaw was imperfectly igured by Dr. Packard

S article on this subject.* It is one of the largest jaws yet kuown,
elonged to an apparently undescribed species, which I named

Arop; s g
) “euthis Princeps, and described in my former papers, with figures
- OOth jayg,

No. 11.—SEconp BoNavisTA BAY SPECIMEN, 1872.
oo 106 Rey, 3
talst ashOrB
Ol hiy g,

Harvey, in a letter to me, stated that a specimen was
3t Bonavista Bay, December, 1872, and that his informant
Amg o at the long arms measured 32 feet in length, and the short
The bag Ut 10 feet in length, and were *thicker than a man’s thigh.
ang Vor Y Was not measured, but be thinks it was about 14 feet long

¥ 8tout, ang that the largest suckers were 2.5 inches in diamneter.

€ g .
2% of the suckers is probably exaggerated, and most likely the

* Amorican Naturalist, vol. vii, p. 81, 1873,
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length of the body also. It is even possible that this was the sameé
specimen from which the beak and suckers deseribed as No. 4, from
Bonavista Bay, were derived, for the date of capture of that specimen
is unknown to me. The latter, however, was much smaller than t.'he
above measurements, and it is, therefore, desirable to give a Specml
number (11) to the present one.

No. 12.—HARBOR GRACE SPECIMEN, 187475,

Another specimen, which we have designated as No. 12, was cast
ashore, in the winter of 187475, near Harbor Grace, but was destroyed
before its value became known, and no measurements were given.

No. 13.—FoRTUNE BAY SPECIMEN, 1874.
Plate IX, figure 11.

A specimen was cast ashore, December, 1874, at Grand Bank, Tortun®
Bay, Newfoundland. As in the case of several of the previous spec”
mens, I was indebted to the Rev. M. Harvey for early information co®-
cerning this one, and also for the jaws and one of the large suckers ©
the tentacular arms, obtained through Mr. Simms, these being the only
parts preserved. Although this specimen went ashore in December?
Mr. Harvey did not hear of the event until March, owing to the unusud
interruption of travel by the severity of the winter. He informed M€
that Mr. George Simms, magistrate of Grand Bank, had stated in 2
letter to him that he examined the creature a few hours after it wel
ashore, but not before it had been mutilated by the removal of the t‘“.
Ly the fishermen, who finally cut it up as food for their numerous dogsi
and that the long tentacular arms were 26 feet long and 16 inches i2
circumference; the sbort arms were about one-third as long as the long
ones; the “back of the head or neck was 36 inches in circumference
(evidently meaning the head behind the bases of the arms); the lengt
of the body ‘“from the junction to the tail” was 10 feet (appareﬂdy
meaning from the ba se of the arms to the origin of the caudal fins).
thought that the tail, which had been removed, was about one-third 83
long as the body, but this was probably overestimated. In No. 14 the
tail, from its origin or base, was about one-fifth as long as the balanc®
of the body and head. Applying the same proportions to No. 13 the
head and body together would have been 12 feet. In a letter to B¢
dated October 27, 1875, Mr. Simims confirmed the above measurement?
but stated that the long arms had been detached, and that the bases 0
the arms measured as those of the tentacular arms (they had previou®
been cut off about a foot from the head), were triangular in outling t
sides being respectively 5, 6, 5 inches in breadth, the longest or Out‘?
side being convex and the two lateral sides straight. He, moreover, S?l?
that all the arms were covered with large suckers from the base oute®”;
Hence, it is probable that he made a mistake as to these stumps, &2
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that they really belonged to 8 pair of sessile arms. Probably the tentac-
Ular arms, when extended, had been cut off so close to their contractile
bases that their stumps had afterwards become contracted within their
basal pouches, and were therefore overlooked. He adds that the body
Was 3 feet broad (doubtless it was much flattened from its natural form),
‘@nd that the measurements were made while the body lay upon uneven
8round, so that its exact length could not be easily ascertained, and
that the caudal fin had been cut off at its base. As the tail-fins of Nos.
5 and 14 were about one-fifth the length of the rest of the body and the
heaq together, this specimen, if belonging to either of those species,
Should have been about 12 feet from the base of the arms to the tip of
the taj], ' ‘

The large sucker in my possession is 1 inch in diameter across the

enticulated rim, and in form and structure agrees closely with those

escribed and figured by me from the tentacular arms of Nos. 4, 5, and
1¢ (Plate IV, figures 1, 4, and Plate IX, figures 1, 1 a). v
~ The jaws are still attached together, in their natural position, by the
Cartilages, They agree very closely in form with the large jaws of Archi-
te“this princeps V. (No, 10), figured on Plate XI, but they are about one-
tenth sialler.

No, 14.—-0AT‘ALINA SPECIMEN, 1877, (Architeuthis princeps.)

Plates VIII-X.

4 nearly perfect specimen of a large squid was found cast ashore, after

2 Severe gale, at Catalina, Trinity Bay, Newfoundland, September 22,
7. It was living when found. It was exhibited for two or three
Y8 at Saint John's, and subsequently was carried in brine to New
*Ork, where it was purchased by Reiche & Brother, for the New York
- Quarjum, There I had an-opportunity to examine it very soon after
808 arrival.* I am also indebted to the proprietors of the aquarinm fo_r
128 of the loose suckers. Other suckers from this specimen were sent

~ e from Newfoundland, by the Rev. M. Harvey. Although some-
. eei:t m}ltilated, and not in a very good state of preservation when re-
8 _?d, it is of great interest, being, without doubt, the largest and best
. :clmen ever preserved. The Oatalix}a specimen, when fresh,t was 9.5
Qumff_'l‘om tip of tail to base of arms; circuinference of body, 7 fept; cir-
.\'&nﬁb of head, 4 feet; length of tentacular arms, 30 feet; length of
-ns‘fe Awerican Journal of Science and Arts, vol. xiv, p. 425, Novomber, 1877, When
Mined by me it was loose in & tank of aleohol. Dr. J. B. Holder gave me valuable

n Stance in making this examination, and also made one of the drawings of the caudal
- It wag afterwards stprepared” for exhibition by o taxidermist, who misplaced
t.@ge:‘}l:s’ siplhion, and other parts, and inserted ?wo }argo, round, flat, red eyes olo.se
& ensil‘ on the top of the head! ‘Continued soaking in strong nlcohol‘had reduced its
Yoarg lu(t);z:' to about one-half their former measurements when examined by me two

at g Sasurements of the freshly-canght specimen were made by the Rev. M. Harvey,
t Johw's, snd communicated to me.
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longest sessile arms (ventral ones?), 11 feet; circumference at base, 17
inches; circumference of. tentacular arms, 5 1uches at their expanded
pomons, 8 inches; length of upper mandible, 5.25 mehes, diameter of
large suckers, 1 inch; diameter of eye-openings, 8 inches. The eyeS
were destroyed by the captors. It agrees in general appearance with
A. Harvey: (No. 5), but the caudal fin is broader and somewhat lesS
acutely pointed than in that species, as seen in No. 5 ; it was 2 feet and
9 inches broad, when fresh, and broadly sagittate in form. The dried
rims of the large suckers are white, with very acutely serrate margins;
- the small smooth-rimmed suckers, with their accompanying tubercles,
are distantly scattered along most of the inner face of the tentacular
arms, the last ones noticed being 19 feet from the tips. The sessilo
arms present considerable disparity in length and size, the ventral ones
being somewhat larger and longer than the others, which were, how*
ever, more or less mutilated when examined by me; the serrations aré
smaller on the inner edge than on the outer edge of the suckers, On the
smaller suckers beyond the middle of the arms the inner edge is withou?
serrations.
No. 15.—HAMMER COVE SPECIMEN, 1876.

In a letter from Rev. M. Harvey, dated August 25, 1877, he states
that a big squid was cast ashore November 20, 1876, at Hammer Coves
on the southwest arm of Green Bay, in Notre Dame Bay Newfoundland:
When first discovered by Lis informant it had already been partially
devoured by foxes and sea-birds. Of the body, a portion 5 feet lons
remained, with about 2 feet of the basal part of the arms. The head
was 18 mches broad ; tail, 18 inches broad; eye-sockets, 7 by 9 inchesj
stump of one of the arms, 3.5 inches in dlameter

The only portion secured was a picce of the ‘pen’ about 16 1nohes
long, which was given to Mr., Harvey.

No. 16.—LANOE COVE SPECIMEN, 1877. (Architeuthis princeps?$:)

In a letter dated November 27, 1877, Mr. Harvey gives an account
of another specimen which was stranded on the shore at Lance Cover
Smith’s Sound, Trinity Bay, about twenty miles farther up the bay that
the locality of the Catalina Bay specimen (No. 14). He received his in-
formation from Mr. John Duffet, a resident of the locality, who was 08¢
of the persons who found it and measured it. His account is as follows*
“On November 21, 1877, early in the morning, a ‘big squid’ was see®
on the beach- at Lance Cove, still alive and struggling desperately 1%
escape. It had been borne in by a ‘spring tide’ and a high inshor®
wind. In its struggles to get off it ploughed up a trench or furro™
about 30 feet long and of considerable depth, by the stream of water
that it ejected with great force from its siphon. When the tide recede’:
iv died. Mr. Duffet measured it carefully, and found that the body W88
nearly 11 feet long (probably including the head), the tentacular arm#
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‘33 feet; long, "He-did not measure the short arms, but estimated thein
9% 18 feet, and that they were much thicker than a-man’s thigh at their
.!’"Sﬁs. The people cut the body open and it was left on the beach. It
I8an out:of-the-way place, and no one knew that it was of any value.
Othersze it could easily have been brought to Saint John’s with only
the eyes destroyed and the body opened.” It was subsequently carried
oﬁ‘ by thé tide, and no portion was secured.
. "ghis was considerably larger than the Catalina specimen.
of he great thickness of the short arms of this specimen, and of some
86 the others, indicates a species distinct from A. Harveyi, unless the
woXes of that species differ more than is usual in this respect among
W:' Bma;ller squids. The length of the sessile arms, if correctly stated,
"fen‘lﬂd indicate that this specimen belonged to A.princeps. In the
ig* ale Ommastrephes illecebrosus, the common northern squid, the head
) I_ISually larger, the short arms are stouter, and the suckers are often
Tger than in the male, of the same length.

No.'17.—TRINITY BAY SPECIMEN, 1877,

ﬁn](:?}; Harvey also states that he bad been informed by Mr. Duffet that
vo er very large ‘big squid’ was cast ashore in October, 1877, about
or II1:1116s farther up Trinity Bay than the last. It was cut up and used

- “Manure, No portions are known to have been preserved, and no
®asurements were given.

No. 18.—THrMBLE TICKLE SPECIMEN, 1878.

Hg;l‘l:; Capture of this specimen has been graphically described by Mr.
“«o *Y> In a lotter to the Boston Traveller of January 30, 1879:
r@sidig ﬂ.le 2(1. day of November last, Stephen Sherring, a fisherman
ere ‘fhm Thimble Tickle (Notre Dame Bay), not far from the locality
With tyy e other devil-fish (No. 19) was cast ashore, was out in a boat
Obje ot O other men; not far from the shore they observed some bulky
it, an d’ at“d, su.pposinp; it might be part of a wreck, they rowed towz}rd
lal‘ge ’1 0 their horror, found themselves close to a-huge fish, having
ch i%sy eyes, which was making desperate efforts to escape, and
fai], - tg thl} water into foam by the motion of its immense arms and
Dack o _‘;’,as'f_l-gro.und' and the tide was ebbing. From the funnel at the
Metlioq _;fs hea‘? it was ejecting large volumes of water, this being its
thie sy movn?g backward, the force of the stream, by the reaction
Yitheg ¢, Trounding medium, driving it in the required direction. At
“Fing; Water from the siphon was black as ink. -
rage qng»the monster partially disabled, the fishermen plucked up
the ehm: nd ventured near enough to throw the grapnel of their boat,
Doqy,. TD flukes of which, having barbed points, sunk into the soft
" ed. ,‘Olthe grapnel they had attached a stout rope, which they had
I&.lom and tied to a tree, 50 88 to prevent the fish from going
© MIss, 59— 15 :
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out with the tide. It was a happy thpught, for the devil-fish found
himself effectually moored to the shore. His struggles were terrific 28
he flung his ton arms about in dying agony. The fishermen took caré
to keep a respectful distance from the long tentacles, which ever and
anon darted out like great tongues from the central mass. At length
it became exhausted, and as the water receded it expired.

«The fishermen, alas! knowing no better, proceeded to convert it
into dog’s meat. It was a splendid specimen—the largest yet taken—
the body measuring 20 feet from the beak to the extremity of the tail.
It was thus exactly double the size of the New York specimen [No. 14},
and 5 feet longer than the one taken by Budgell. The circumferenc..e
of the body is not stated, but one of the arms measured 35 feet. This
must have been a tentacle.”

No. 19.—THREE ARMS SPECIMEN, 1878. (Architeuthis princeps?)

Mr. Harvey has also given an account of this specimen in the sams
letter to the Boston Traveller, referred to under No. 18. This one was
found cast ashore, after a heavy gale of wind, December 2, 1878, by Mr.
William Budgell, a fisherman, residing at a place called Three Arms
on the south arm of Notre Dame Bay. It was dead when found, a0
was cut up and used for dog-meat. Mr. Harvey’s account is as follows:

« My informant, a very intelligent person, who was on a visit in thab
quarter on business, arrived at Budgell’'s house soon after he bhad
brought it home in a mutilated state, and carefully measured some POF’ .
tions with his own hand. He found that the body measured 15 feet
from the beak to the end of the tail, which is 5 feet longer than tho
New York specimen. The circumference of the body at its thickes?
part was 12 feet.. He found only one of the short arms perfect, whicb
was 16 feet in length, being 5 feet longer than a similar arm of t
New York specimen, aud he describes it as ‘thicker than a man’s
thigh.'” : .

The statement that the sessile arms were longer than the head and
body together, indicates that this was a specimen of A.princeps, like
No. 14, but larger. '

No. 20.—BANQUEREAU SPECIMEN, 1879,

This consists of the terminal part of a tentacular arm, which was take? ‘
by Capt. J. W. Collins and crew of the schooner ¢ Marion” from t
stomach of a large and voracious fish (Alepidosanrus Jerox), together W’t,t
the first specimen discovered of the remarkable squid, Histioteuﬂfg
Collinsii V. The fish was taken on a halibut trawl-line, north Jatitude 4~
49, west longitude 62° 57/, off Nova Scotia, January, 1879. This fr98°
ment, after preservation in strong alcohol, now measures 18 inches;
length. It includes all the terminal club, and a portion of the nﬂkf";
arm belowit. This club is narrow, measuring but.75 of an inch across?
frout side, while the naked arm is 1.25 broad, and rather flat, where ovf .
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off. From the commencement of the large suckers to the tip it meas-
}U'es 9.25 inches. It had lost most of its suckers, so that it cannot be
Wentified with certainty. Part of the large suckers and some of the
m."n‘gina,l ones still remain, though the horny rings are gone. Diameter
of large suckers, .50 of an inch; of marginal ones, about .12 of an inch.
. he suckers have the same form and arrangement as iu the larger spec-
Mens of Architeuthis. It may have belonged to a young 4. Harvey:.

- No. 21.—CAPE SABLE SPECIMEN. (Sthenoteuthis megaptera V.)

Plate XVI.

.Th'is specimen was found thrown on the shore, near Cape Sable, Nova
Cotia, after the very severe galein which the steamer ¢ City of Boston”
W?\B lost several years ago. It is preserved in alcohol, entire and in
520(_1 ?Ondition, in the Provincial Museumn at Halifax, where it is well
e, ibited in a large glass jar. 1tis the type-specimen of AAo'chiteuthis
Sm-'/“l’tera, described by me, Septembler, 1878.* It is a comparatively
iy all specics, its total length being but 43 inches; its head and body
, Bether, 19 inches ; body alone, 14 inches; its tentacular arns, 22 and
: h‘ncl}es; short arms, from 6.5 to 8.5 inches; tail-fin, 13.5 inches broad
- Qlllchcs long. - -
-mwh 8 _sDecies differs widely from all the othgrs in the relatively enor-
od 8 size and breadth of its caudal fin, which is nearly as broad as the
ﬂie{ 18 long, and more than twice as broad as long. It has been made
- '¥YDe of a new generic group. '

No. 22.—BRrRIGUS SPECIMEN, 1870,

neilrr' Hfl-l‘\’ey states that portions of another large squid were cast ashore
i WB“g\lS, Conception Bay, in October, 1879,
0.0f the short arms, each measuring 8 feet in length, were found

Wit
b other mutilated parts, after a storm.

Xo. 23.—JAMES's COVE SPECIMEN, 1879,

an];‘ggg:‘ Mr, .Harvey I have also very recently received an account of
or 18798pec1men, which was captured entire, about the first of Novem-

6 b at James’s Cove, Bonavista Bay, Newfoundland. It seems to

8y g €en 4 fine and complete specimen, about the size of the _(Jatahna

imme(ll’fmmel‘:l (No. 14). Unfortunately, the fishermen, as usual,indulged
lately in their propensity to cut and destroy, and it is doubtful if

the vp((::tl_on was preserved. The account referred to was published in
ang Wa'E:“II‘QC_hrouicle of Saint John’s, Newfoundland, December9, 1879,
Articlg jg - edlth to the Harbor Grace Standa-r.d. - The author of the
“a frien d“‘“? given. The following extract contains all that is essential:
to the e at Musgrave Town sends us the following particulars relative
\w if a big squid at James’s Cove, Goose Bay, about a mounth

‘

*Amcrican Journal of Science, xvi, p. 207, 1878,
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ago. Our correspondent says: ¢ Mr. Thomas Moores and several others
saw something moving about in tlie water, not far from the stage. Get-
ting into a punt they went alongside, when they were surprised to see&
monstrous squid. One of the men struck at it with an oar, and it im-
mediately struck for the shore, and went quite*upon the beach. The
men then succeeded in getting a rope around it, and hauled it quite
ashore.. It measured 38 feet altogether. The body was about 9 feet in
length, and two of its tentacles or horns were 29 feet each. There weré
several other smaller horns, but they were not so long. The body was
about 6 feet in circumference. When I saw it, it was in ‘the water, all,d
was very much disfigured, as one of the men had thoughtlessly cut. 0
the two.longest tentacles, and had ripped the body partly open, thereby
completely spoiling the appearance of the creature. The foregoing Par
ticulars I obtained from Mr. Moores. ”

NG. 24.—THE GRAND BANKS SPECDIEN, 1880.

Plate V, figures 5-7. Plate VL

~ This specimen, which I have designated as No. 24, was found, dead
and mutilated, floating at the surface, at the Grand Banks of Newfound-
land, April, 1380, by Capt. O. A. Whitten and erew of the schooner « Wk
H. Oakes,” and by them it was well preserved and.presented to the
United States Commission of Fish and Fisheries. It is of great inter
est, because it furnishes the means of completing the description of part$
that were lacking or badly preserved in the larger specimens, especially
the sessile arms and the buceal membranes. '

The specimen consists of a part of the head, with all the arms attacheds
and with the suckers in a good state of preservation on all the arms;
though the tips of all the short arms, except the left of the second pails
are destroyed, and all of the arms are more or less injured on their outer
surfaces. The jaws and buccal membranes, with the odontophore an¢
@sophagus, are intact. Tarts of the cartilaginous skull, with som® 0
the ganglia and the collapsed eyes, are present, but the external surfac®
of the head is gone and the eyelids are badly mutilated. No part of tho
‘body was preserved. The tentacular arms, with all the suckers, aré m
good preservation. Unfortunately, the distal portions of both the ver”
tral arins had been destroyed, so that the sex could not be determinc
The color of the head, so far as preserved, and of the external surfac
of the sessile arms, is much like that of the common squids.

Reproduction of lost parts. '
This creature had been badly mutilated long before its death, a8 it
healed wounds show, and to this fact many of the imperfections of ;
specimen are due. At the time of its death, or subsequently, the o

tremities of the ventral arms and of the third right arm appear to b
been destroyed,. besides other injuries. But both the dorsal arms. ¥
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bgth the lateral arms of the left side had previously been truncated at
1_'1 to 13 inches from their bases. The ends had not only healed up en:
tirely, but each one had apparently commenced to reproduce the lost
Bortion, The reproduced part consists, in each case, of an elongated,
Acute, soft papilla, arising from the otherwise obtuse end of the arm:
At its base one or two small suckers have already been reproduced, and
m{l}ute rudiments of others can be detected on some of thom. Whether
€se arms would have been perfectly restored in course of time is, per:
»1.“;"}’3, doubtful,* but there can be no doubt that a partial restoration
_,‘7:0‘115, at least, have been effected. On the basal half of several of the
i:ms Some of the suckers had also been previously lost, and these were all
. the Process of restoration. The restortd suckers were mostly less taan
oh?-ha-lf the diameter of those adjacent, and in some cases less than one:
8 ;rd, Among the restored suckers were somne malformations. One has
er(soulele aperture, with a double horny rim. In one case two small suck-
» With pedicels in close contact, occupy the place of a single sucker. ..
a,nl another instance a small pediceled sucker arises from the pedicel of
arger one, near its base.

Nos. 25, 26, &oc.
_Architcut/u’s abundant in 1875 at the Grand Banks.

T ]_Ie‘“rom Capt. J. W, Qollins, now of the Upited States Eish Commission,
‘ f'(;ul‘;lgn tha't in October, 1875, an unusual number of giant squids were
ead ﬁoatmg at-the surface on the Grand Bauks, but mostly ent_irely
st and more or less mutilated by birds and fishes.. In very few cases
,eiy Were not quite dead, but entirely disabled. These were seen chiefly
. veen north latitude 44° and '44° 30/, and between west longitude 49°
»'Seél?:d 490_ 50’. Hae believes that between 25 and 30 specimens were
Prob :13 by th(? fleet from Gloucester, Mass., and that as many more were
ang N y Obtm.ned by the vessels from othe_r places. They were cut up -
t Used as bait for codfish.  For this use they are of considerable_ value
S 6: ﬁ_shermen. Captain Collins was at that time in command of the
W tra ner ¢ Howard,” which secured five of these giant squids. These
Y o ml;)sﬂy from 10 to 15 feet long, not including the arms, and avel:-
-'l'at:é about 18 inches in diameter. The arms were almost always muti-
The portion that was left was usually 3 to 4 feet long, and at the
e out as large as a man’s thigh. _
heg, -tuzpecm.len (No. 25), when cut up, was packed.intcf a large hogs-
tuly was | baving a capacity of about 75 gallons, Whlch.lt filled. This
Mithig tnown to hold 700 pounds of codfish. The gravity of the Archi-
e 3 Probably about the same as that of the fish. This would indicate
fearly the actual weight of one of these creatures than any of the
PThyt 1

‘f \‘U_Wn, bn

base a),

ilations of the arms in specios of Octopus are regularly restored is well
T it 11}18 beon stated by Steenstrup that this does not occur in the ten-armed
a¥e repeatedly observed such restorations in Loligo and Ommastrephos.
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mere estimates that have been made; which are usually much too great.
Allowing for the parts of the arms that had been destroyed, this speci-
men would, probably, have weighed nearly 1,000 pounds.

Among the numerous other vesscls that were fortunate in securing
this kind of bait, Captain Collins mentions the following:

The schooner ¢ Sarah P. Ayer,” Captain Oakly, took one or two.

The ¢ E. R. Nickerson,” Captain McDonald, secured one that had its
arms and was not entirely dead, so that it was harpooned. Its tentat-
ular arms were 36 feet long (No. 26). ‘

The schooner ¢ Tragabigzanda,” Captain Mallory, secured three in one
afternoon. These were 8 to 12 feet long, not including the arms.

These statements are confirmed by other fishermen, some of whow
state that the ¢ big squids ” were also common during the same seasol
at the « Flemish Cap,” a bank situated some distance northeast from the
Grand Banks. ‘

The cause of so great a mortality among these great Cephalopods cal
only be conjectured. It may have been due to some disease epidemic’
among them, or to an unusual prevalence of deadly parasites or other enc:
mies. It is worth while, however, to recall the fact that these were ob-
served at about the same time, in autumn, when most of the specimens
have been found cast ashore at Newfoundland in different years. This
time may, perhaps, be just subsequent to their season for reproductiony
when they would be so much weakened as to be more casily overpowered
by parasites, disease, or otherr unfavorable conditions.

Histioteuthis Collinsii Verrill.

In addition to the foregoing examples, all of which, except No. 21, ar®
believed to be referable to the genus Architeuthis, I have, in former art!-
cles* described a very remarkable large squid, belonging to the genus
Histioteuthis, in which a broad thin membrane or web unites the gix
upper arms together nearly to their tips, while the lower ones have @
shorter web uniting them to therest. Although small, when contrasted
with the gigantic specimens of Architeuthis, it is considerably Jarger
than any of the common small squids, and as it inhabits the same Jocall”
ties with Architcuthis, and has some points of resemblance to the Jatter
genus, especially in having the smooth-rimmed suckers for uniting ¥
gether the long tentacular arms, I have thought it best to mention it 1
this part of my article, in connection with the species of Avrchiteuths:
The only specimen known was obtained (with No. 20) from the stoma¢
of a large and voracious fish (Alepidosaurus feroz), having a formidabl®
array of long, sharp tecth, eminently adapted for the capture of suc¢
prey. It was taken by Capt. J. W, Colling and erew, of the schoone”
¢ Marion,” in deep water off' the coast of Nova Scotia, and presented 0
the United States Fish Commission. This species (H. Collinsii) i8 fg"
ured on Plate XXIII, and will be described farther on.

* American Journal of Science, vol. xvii, p. 241, 1879; vol. xix, p. 29, pl. 14 1880
Trans. Conn. Acad., vol. v, pp. 195, 234, pl. 22. '
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Moroteuthia robusta (Dall, sp.) Verrill, .

In this connection I may also refer to a gigantic Pacific Ocean species,
Obtaineq by Mr. W. H.. Dall, on the coast of Alaska, in 1872, which
Will be described as fully as possible in another part of this .article,
"(hen discussing the foreign species of large Cephalopods (see Plates
Iland XIV). Three specimens were observed and measured by Mr.

all.  The largest one measured, from the base of the arms to the end of

e bOdy, 8.5 feet.. Theends of all the arms had been destroyed in all the
SPecimens, 1t was originally t briefly described by me under Mr. Dall’s

3. name, Ommastrephes robustus, but a more careful study of the
Parts Preserved, especially the ¢ cone’ of the ‘pen’ and the odontophore,
®nvinced me that it belongs to the family Teuthidee, characterized
. S8pecially 1y having rows of sharp claws or hooks on the ¢club’ of the
tacula.r arms, instead of suckers.} - It was of special interest, to add
8Dother generic type to the list of gigantic species.

fAmerica.n Journal of Science, vol. xii, p. 236, 1876, ‘
?-Tans, Conn, Acad., vol.v., p. 246. i
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SPECIAL DESCRIPTIONS OF THE ATLANTIO COAST SPEOCIES.

Architeuthis Steenstrup.

Adrchiteuthus Steenstrup, Oplysninger om Atlanter, Collossale Blwksprutter,
Forhandlinger Skand. Naturf., 1856, vol. vii, p. 182, Christiana, 1857 (name
proposed, but no generic characters given).

Architeuthis Harting, Verh, K, Aked., Weten., Natuurk., IX, 1860.

Megaloteuthis Kent, Proc. Zool. Soc., London, 1874, p. 178 (no generic charac-
ters given). ’

Siz.e large. Body stout, nearly round, swollen in the middle. Caudal
. 1 the typical species, relatively small, sagittate. Head large,
te(frt. ‘Eyes very large, oblong-ovate, with well-developed lids and an-

1201' sinus, Sessile arms stout, their suckers large, very oblique, with
mare_dges of the horny rings strongly serrate, 'es,peciglly on the outer
tra) gln, 'l‘}le suckers of the basal half of all the arms, except the ven-
;and i’"es, dlﬁ'er from the distal ones in being denticulated all around
WhioSS oblique. The margin has around it a free-edged membrane,
lich closely surrounds the denticles when the sucker is used, and
'in OW8 a vacunm tobe produced. Tentacular armsverylong and slender;
y eXtenSiOH, the proximal part of the club furnished with an irrégular
-tuglelp of small, smooth-rimmed suckers, intermingled Wi.th ro.unded
0 er(:les on éach arm, the suckers on one arm corresponding with the
.att&gl(:les of the other, so that Ly them the two arms may be firmly
lar ed together without injury, and thus used in concert; other simi-
-»éat':u_cker.s and tubercles, doubtless for the same use, are distantly

berel;ed along the slender part of these arms, one sucker and one
Sue e"e occurring mear together. A small cluster of smooth-edged
in 011;8 34180. occurs at the tips. The internal shell (imperfectly known
b 8pecies only) has a thin and very broad, lanceolate posterior
. e.’ €xpanding forward from the end, with divergent ribs. )
begt, 1(;;. gf.enus. is closely allied to Omimastrephes, from which it may be
i & lsh"gulshed-by thé presence.of the peculiar connective suckers
" Wbercles for uniting the tentacular arms together.

Archipgyep.
,teuthia. Harveyi Verrill.—(Harvey’s Giant Squid.)

i{cﬂakioutltia Harveyi Xont, Proc. Zool. Soc. London, 1874, p. 178.
rohiteuthis monachus Verrill, Amer. Journal Science, vol. ix, pp. 124, 177, plL
2, 3,4, 1875; vol. xii, p. 236, 1876. American Naturalist, vol. ix, pp.

Omm%’ 78, figs. 1-6, 10, 1875 (f non Steenstrup).

onmastreples Harveyi Kent, Proo. Zool. Soo. London, 1874, p. 492.
Mmastrephes ( Arohiteuthis) monachus Tryon, Manual of Conchology, vol. i, p.
184, ), 83, fig, 379, pl. 84, figs. 380-385, 1879. (Descriptions compiled and
- dr ;fi gures copied from the papors by A, E. V.) '
. “¥Chilouthis Hapyoys Verrill, Trans. Conn. Acad., vol. v, pp. 197, 259, pls. 13-
igsn, 26, 1879980, Amer. Journal Science, vol. xix, pp. 284, 287, pl. 13,
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Plates I—-VI.,

The diagnostic characters of this species, so far as determined, aré
as follows: Sessile arms unequal in size, nearly equal in length, de-
cidedly shorter than the head and body together, and scarcely as long
as the body alone, all bearing sharply serrated suckers; their tips
slender and acute. Tentacular arms, in extension, about four times a8
Iong as the short ones; about three times as long as the head and body
together. Caudal fin small, less than one-third the length of the mantle,
sagittate in form, with the narrow lateral lobes extending forwar
beyond their insertions; the posterior end tapering to a long, acute tip-
Jaws with a smaller notch and lobe than in A. princeps. Larger suck-
ers, toward the base of the lateral and dorsal arms, with numerous act®
teeth all around the circumference, all similar in shape, but those on
the inner margin smaller than those on thoe outer. Remainder of the
suckers on these arms, and all of those on the ventral arms, toothe
on the outer margin only. Sexual characters are not yet determinc?:

Special description of the specimen No. 5.—The preserved parts of this
specimen (see p. 8) examined by me are as follows: The anteriof
part of the head, with the bases of the arms, the beak, lingual ribboBy
&e.; the eight shorter arms, but without the suckers, which dropped 0!
in the brine, and are now represented only by a few of the detached
marginal rings; the two long tentacular arms, which are well pre
served, with all the suckers in place; the caudal fin; portions of the
pen or internal shell; the ink-bag; and pieces of the body. .

The general appearance and form of this species* are well shown by

* Mr. W. Saville Kent, from the popular descriptions of this species, gave it ne¥
generic and specific nomes, viz, Megaloteuthis Harveyi, in a communication mado
the Zoological Society of London, March 3, 1874 (Proceedings Zool. Soc., D. 178;
also Nature, vol. ix, p. 375, March 12, and p. 403, March 19). My forizer identific®”
tion was based on a comparison of the jaws with the jaws of 4. monachus, well 87
ured and described by Steenstrup in proof-sheets of a paper which is still uppt
lished, thoughin part printed several years ago, and referred to by Harting. Thoagre®
ment of the jaws is very close in nearly all respects, but the boak of the lower ja%W
a little more divergent in Steenstrup’s figure. Iis specimen was a little Jargor® ,?1_1
the one here described, and was takon from a specimon cast ashore at Jutlan
1853, Mr. Kent was probably unacquainted with Steenstrup’s notice of that gpecil? i
when he said (Nature, vol. ix, p.403) that 4. monachus  was instituted for the reocP
tion of two gigantic Cephalopods cast on the shores of Jutland in the ycars 163'9 as 0
1790, and of whieh popular record glone remains.” In his second communicatio?. o
the Zoological Society of London, March 18, 1874 (Proc., p. 490), he states (o ki
authority of Crosse and Fischer) that a third specimen ‘‘was stranded on the €0
of Jutland in 18534, and upon the pharynx and bealk of this, the only parts preserY o :
the same authority founded his species Architeuthis dux.” The specimen hcre refer? o
to is evidently the same that Steenstrup named 4. morachus, in 1856, The confusl?
in referonce to these names is evidently due to this mistake. s

Theo statement that Architcuthis dux Steenstrup is known from tho beak alone 1 ev
dently erroneous. Stéeustrup himself, Harting, and Dr. Packard, in their articled o
this subject, all state that the suckors, parts of the arms, and the internal shel .
pen were preserved, and they have been figured, but not published, by Professor ste i
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Plates I and II. The body was relatively stout. Acecording to the
Statement of Mr. Harvey, it was, when fresh, about 213 (7 feet) long
and 54 feet in circumference. The ‘tail’ or caudal fin (Plate I, fig. 2,
and Plate 1V, fig. 11) is decidedly sagittate, and remarkably small in
Proportion to the body. It is said by Mr. Harvey to have been 559
(22_ inches) across, but the preserved specimen is considerably smaller,
?W{Dg. undoubtedly, to shrinkage in the brine and alcohol. The pos-
ZT0r termination is unusually acute, and the lateral lobes extend for-
Ward considerably beyond their insertion. In the preserved specimen
the tota) length, from the anterior end of the lateral lobes to the tip of
the }ail, is 58.4e™ (23 inches); from the lateral insertions to the tip, 48.2°"
11{592120he§) ; total breadth, about 38" (15 inches); width of lateral lobes,
ln (6 inches). The cight shorter arms, when fresh, were, accord-
e‘g to Mr. Harvey’s measurements, 1829 (G feet) long,and all of
“f_llla.l length,* but those of the different pairs were, respectively,
94, 99,9, 20,3, and 17.8 (10, 9, 8, and 7 inches) in circumterence.t

Strap, - Harting bas also givon a figure of the lower juw, copicd from a figare by
iita:%?trul)- In the proof-shests that I havo seen this specimen is roferred to as “d,
‘-‘e ‘é;x ] bug .Har‘t.iug citos it as A. dux Steenstrup, which is the name given to it by
f g dsg'“l’ in his first notice of it, in 1856. Therefore, two distinct gpecies wero con-
mgh: under this ‘name by Kent. His rojection of tho generic namo, Architeuthis,
ljshe (l, I’erl,lu-p_s,.lmve b(?en‘ just-i'ﬁ.ed on the ground that ‘Steeustrul.) h'a.d nover pul’)-
%“Pucttu-]y @hlx}tc dtr‘sorlptx.ou of it, and that .he had n}ex_ltw.ued no dl'atmct;l\'o gouerio
i“ft\rxn ©rs in bis Lrief notice, had not Harting’s articlo given, indirectly, suflicient
t°undn:-tlon to justify us in adopting the gonus. But Kent’s genus rests on no })otter
.'Bnex-i lon than Arehiteuthis, for ho gave to it no eh_m'actc:.rs th.ac can b‘f con.sxde:e\l
buy, ﬂ:,. dActual generio characters of Architenthis were first given in my articlesin 1375,
o Cha:c then given for the pen and dentition wero errone. us.. Previous to t1‘111:t time
Qg i 'l“:c"ﬂl‘s had been published, either by Steenstrup, Harting, or Kent, suﬁucxc}lt to
Whig Ei:;s.h the gouus (rom Ommastrephes and Loligo, much less from Sthenotouthis, to
. hay 18 most closely allied. i
Nachy, © ore rocently been led to consider our species distinet from the true 4. mo-
day fin 151' E?rl‘t*Spondcnoe with Professor Steenstrup, from whow I lea.tn. that the cnu-
hig s 118 spocies does not agree with that of the species hero described, and ‘thut
ter g, t}:‘fcles the ventral arms differ from tho others, both in form and in the ehirac-
o uy s ‘)ﬂt_lc,kers. Certain differonces in the arms can be detected in the photograph
Wel . Petimen (roproduced on Plate I), in which, fortunately, tho veutral ariny are
Hley ?flll’lflycd. Unloss these diferences prove to be sexual characters, which is not
ru‘lopt; t‘l’ly would indicate a specific difference. Therefore, I have, for tho present,
o §pecific name given Ly Keont to the Newfoundland spocimens. The name
' briy, ?l:, l’:s a well-morited compliment to tho Rev. M. Harvey, \vht} I{D.S done so much
When, tbe '”‘_50. remarkable specimons into notice., Nevertheless, it is p}‘obablo that
Uy, 80 as°:‘glna.l epecimens of 4. monachus shall have becx;\ fully deseribed and ﬁg-
fea) Wit]y 'to make tho species recognizable, one of our speeies may prove to be iden-
4y ot bel » At present I am unable to decide whether the affinitios of 4. monachus
Bortyy; ty t With 4. princeps rather than with 4. Harve{/i. . Roccn.t-ly L have had an op-
R thig tho: study the suckors of a young spesimon of our specics (No. 24) in plu'ce.
- Obeg op he uckers on the basal part of the ventral arms differ from the corresponding
Xt i Otjh“l' orms in being denticulate ouly on the outer side.
,lnutilatiql:\“ssml" .thm; they may have Leen originully somewhat unequal, and that
tn the Og(jholr tips made them appear more nearly equal than they woro i1'1 life.
Abply azlful statement it is not mentioned to which pairs of arms these dimen-
. ter havisy been five years in alcohol, the ventral aurms now weasure

as giy,
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They are, vxcept the ventral, compressed trapezoidal in form, and
taper very gradually to slender, acute tips; their inner faces, along the
proximal half of their length, are occupied by two alternating rows O‘f,
large, obliquely campanulate suckers, with contracted apertures, sur-
rounded by broad, oblique, thin, horny, marginal rings, much broader
on the outer side than on the inuer, and armed with strong, acute teetlt
around their entire circumforence, but the teeth are largest and most
- oblique on the outside (Plate IV, figs. 5-8). The suckers gradually’
diminish in size to the tips of the arms, where they become very smallj
those toward the tips of the arms appear to have been denticulate on
the outer side, and entire, or nearly so, on the inner margin. The ven
tral' arms still have, as they show in the photograph, the inner facé
much broader than it is in the others, especially near the base, and
they are more nearly square than any of the others. Their suckers aré
.more numerous, farther apart transversely, and closer together in the
longitudinal series, there being about 46 on the proximal half (36 inches)
of cach, while on each of the subventral arms there are only about 3000
the corresponding portion; the suckers also diminish rather abruptly inf
gize ‘at about 26 to 30 inches from the base, beyond which they ar®
searcely more than half as large as those on the second and third pairs
of arms, at the same distance from the base; it is probable, judging
from the small specimen (No. 24), that all the suckers of the ventral
arms were denticulate only on the outer margin. The largest of thes®
suckers are said by Mr. Harvey to have been about an inch in diam-
eter when fresh. The largest of their marginal rings in my possessiol
gre 16™ to 17 in diameter at the serrated edge, and 18™ to 21°" b€
neath. ' : B
The horny rings are yellowish horn-color, oblique, and more than twi
as high on the back side as in front. A wide peripheral groove run$
entirely around the circumference, just below the denticulated marginj
it is narrower and deeper on the inner side. On the inner side of the
largest kind (¢, d, ¢, g) the edge is nearly vertical, and the denticles pOi“t
upward or are but slightly incurved; but on the outer side the edge an™
denticles are bent obliquely inward; along the lateral sides the edge 15_
more or less incurved, and the denticles are inclined more or less forwarts
toward the inner edge of thesucker (figs. 5, 6, 6a). Thedenticlesare golde?
yellow, or when dry silvery white; those on the outer and lateral mar;
gins are largest, flat, lanceolate, with sharply beveled lateral edges an
acnminate tips; those on the front margin are shorter, narrower, acute
triangular,and in contact at their bases. On the largest of these suckers
there are forty-eight to fifty denticles. Some of the suckers-(figs. 7,70,
of rather smaller size (¢, D) are more oblique, with the outer side of the

c6

7.5 inches in circumforonoe, and ono of the lateral ones (perhaps one of the third P“-‘ﬂ
8 inches. The marginal membranes and crests had decayed, apparecotly, befo{"?, R
arms were preserved.  The terminal portions of the arms are alsogone, 8o that their’e,

length cannot be given.




‘ {2‘7] - .CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 237

horny rings relatively wider and more incurved; the denticles of the
Outer margin are strongly incurved and decidedly narrower and more
cute than the lateral ones, which are bread-triangular; the inner or
ut denticles are rather smaller, acute-triangular, and usually inclined
Somewhat inward. ' On these there are forty to forty-six denticles. The
TIngs of the smaller suckers are still more oblique and more contracted
3t the aperture than those of the larger ones, with the teeth more in-
, clineq inward, those.on the outer margin being largest.
‘zfA‘nODg the loose sucker-rims there are some which differ from the
I8 in having the rim more oblique, and the inner edge with nearly
: :bs"lete teeth. These suckers of the second kind differ from the cor-
esp(.’nding ones. of A. princeps in having, on the outer margin, more
z“merous, more slender, and sharper teeth, which taper regularly from
(:Se to tip and are not so flattened. The larger of these sucker-rims
m;nal'_e 14,5 in diameter across the base; aperture, 9°"; height at back,
f-: '3 ln front, 2"»; number of large denticles on outer margin, mn to
Ourteen ; the inner margin, except in the smaller ones, is either finely
m;’::;hed or distinctly ¢renulated, and there are usually one or more irreg-
teel y bro:ul, sharp lobes or imperfect teeth on the lateral margins, . The
of the outer margin are regular, strongly incurved, tapering.from
sh:’#}lase to the very sharp tips, and sharply beveled on the edges. _A
- ler one (#), 11" across the base and 4.5°™ across the aperture, vnth
-lght.of back 6™, has five regular sharp teeth on the outer margin,
¥0.broaq irregular ones on each side, while the front edge is nearly
a;x;:l”e- These are supposed to come from the ventral arms. Others (k)
v Completely intermediate between the two principal forms, having

or, ; . o pd e .
&roy Oblique rims, with a small aperture, but distinctly denticulate all
o und, the denticles on the inner margin being distinctly smaller than -
Nithe outer, .

N Measurements of sucker-rims from short arms (in ‘miilinwtcra).
‘ ' ol n| el a o | s ! P :

?\\\ (nle.) | (ale.) | (ale.) (dry.)| & LR . .
bigme i
ﬁiﬂme§§§'o‘,’,‘ltside, 84 DANO .eemeneenee 17 | 172 | 18] 2110 |20816 |145| 11
foleht of perture .. 0107 SRR 13 10| 16 4] 17|16 {1868] 959 4.5
NCIRhE o \OTLY Ting, Dack side....... 75| 9|8 | 7| ‘8| sl mB| 05| 7 g

Wbor of QLY ting, front side ... 8 gs| 85 3| s{8 |8 [8 [2 | 15
~__ . Wistinot donticles ...... .. 46 41| 50 4] 6048 |49 [8¢ |14 7

Tiltel?,o long -tent_acular arms are remarkable for their slenderness and
Statag ﬂlllgth When compared with the length of the body. Mr. Harvey
eireumf'eat they were each 731.5: (24 feet) long and 7 (2.75 inches) in
Sreat)y, fenee when fresh. In the brine and a-lcohpl they have shrunlk
q;rc'umfzejnq 0w measure ouly 411.5° (13.5 feet) in length, while the
.25 iilcheence of the slender portion v'aries‘from 5.7¢m to 7‘250,"' (2.25 to
of may s S).. These arms were evidently highly contractile, like those

¥ small 8pecies, and consequently the length and diameter would
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vary greatly according to the state of contraction or relaxation. The
length given (24 feet) probably represents the extreme length in an ex-
tended or flaccid condition, such as usually oceurs in these animals soon
after death. The slender portion is nearly three-cornered or triquetral
in form, with the outer angle rounded, the sides slightly concave, the
lateral angles prominent, and the inner face a little convex and genel"
ally smooth (Plate I, fig. 1, e c.)

The terminal portlon, bearmg the suckers, i 76.2°" in length and ex:
pands gradually to the mijddle, where it is 11.4™ to 12.7<™ in circumfer-
ence (15.3™ when fresh) and 3.9 to 4.1°™ across the face. The sucker’
bearing portion may be divided into three parts. The first region (i to44)
occupies about 17.8 (7 inches); here the arm is rounded-triquetraly
with margined lateral angles, and gradually increases up to"the maxit
mum size, the inner face being convex and bearing about forty irregd- -
larly scattered, small, flattened, saucer-shaped suckers, attached by very
short pedicels, and so placed in depressions as to rise but little above
the general surface. The larger ones are 5™ to 6"~ in external diaineters;
3™ across aperture; 1.5 high, The smaller ones have a diameter of
4"m; aperture, 2.5"; height, 1. The horny ring (Plate IV, Figs. 9, 94)
is clrcular, thin, and of about uniform breadth all around; the edge i8
smooth and even, shghtly everted ; just below the edge there is a groove
all around; below this a prominent, rounded ridge surrounds the pPeé*
riphery, below which the lower edge is somewhat contracted. A thicks
soft membrane surrounds the edge. These suckers are at first distantly
scattered, but become more crowded distally, forming six to eight irreg*
ular alterna,tmg rows, covering the whole width of the inner face, whieb
becomes 4.1°" broad. Scattered among these suckers are about an equ

-number of low, broad, conical, smooth, callous verrucse, or wart-like
‘prominences, rising aboxe the general surface, their central elcvatiol
corresponding in form and size to the apertures of the adjacent suckers:
These, without doubt, are intended to furnish secure points of adhesio?
for the corresponding suckers of the opposite arm, so that, us in som®.
other genera, these two arms can be fastened together at thls wrist-like
portion, and thus may be used unitedly. By this means they mus
become far more cfficient organs for capturing their prey than if used,.
separately. The absence of denticulations prevents the laceration:
the creature’s own flesh, which the sharp teeth of the other sucke
would produce under pressure, and the verrucse prevent the later
slipping, to which unarmed suckers applied to a smooth surface woul
be liable. Between these smooth suckers and the rows of large onéd
there is a cluster of about a dozen small suckers, with sharply serr®
margins, from 5 to 8" in diameter, attached by slender pedicels. They
are arranged somewhat irregularly in four rows, those of the 0¥
rows more oblique, and corresponding in form with the larger margit
suckers.

The second division (ii to iii), 35.6" in length, succeeds the small suck!

l
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ers. ' Here the arm is flattened on the face, rounded on the back, and
Provided with a sharp dorsal carina, increasing in width toward the tip.
t bears two alternating rows of about twelve very large, serrated suck-
818, and an outer row of smaller ones, on each side, alternating with the
arge ones. The upper edge is bordered by a rather broad, regularly
Bcalloped, marginal membrane, the scallops corresponding to the large
Suckers, while prominent transverse ridges, midway between the large
Sackers, join the membrane and form its lobes. On the lower edge
9"? is a narrower and thinner membrane, which runs all the way to
Yo tip of the arm. In one (the lower) of the rows of large suckers there
eleven, and in the other ten, sbove 20" in diameter. The former row
23 one additional sucker at its proximal end, 15 in diameter, and
Tlfee others at its distal end, respectively 16°", 12=~, and 8™ in diameter.
16 other row, of ten suckers, is continued by a proximal sucker 10== in
T”meter, and by two distal ones, respectively 16" and 13" in diameter.
as; nn}nber of large suckers in each row may, therefore, be connted
e 13, 13, or 14, according to the fancy of the describer, there being no
-defined distinction between the larger and smaller ones in either
g" 'J:‘he largest suckers, along the middle of the rows, are from 24™
Stroom n di.ameber (Plate IV, fig. 4, a). They are attached by slender but
on bng‘ Pe.dlcels, about 10™ long and 6™ to 7= in diameter. The outer
ur'm?ck side of these suckers is 16™ to 18™ high; the inner side 10™ to
The ’h 80 that the rim is about 24 to 28 above the surface of the arm.
'diam‘omy rings are 7™ to 8= high and have the aperture 20™ to 23™ in
Ateg, f%ter. Each one-is situated in the center of a pentagonal depressed
v about 25m across, bounded by ridges, which alternate regularly.
d ,G:;“terlock on-the two sides, so as to form a zigzag line along the mid-
al _t.he arm. These large suckers are broadly and obliquely campan-
Dg-’ibnt much less oblique than those of the short arms; the marginal
rian % 8trong, and sharply serrate all around; the denticles are acute-
~‘athe§u]?‘r.' and nearly equal. The rings are somewhat calcified and
Ontirg Tigid when dried; a well-marked broad groove runs around the
eeu-eumf_‘erehce, below the bases of the denticles. ‘ ‘
ore 011?&11 marginal suckers (fig. 4, b) are similar in structure, but much’
gy, 1 3ue, and mostly 97" to 11" in diameter; they are attached by
rel&tiv;;ngel‘ and more slender pedicels, and their xqarginal teeth are
rgin ¥ longer, sharper, and more incurved, especially on the outer
the °u£e Tle peripheral groove is broad and deep, but is interrupted on
p fon I‘f side for gbout a third of the circumference; the outer third -
"The te(; the ho_rr.xy ring is somewhat ﬂa,?tened from the circular form.
o, I::nnul division (iii to iv) of the armis 22.8" long. 1t gradually be-
t, ang Dll;essed l.aterally, and tapers ;-egulnrly to the tip, which is-flat,
Tegion pe Shightly incurved. - Just beyond the large suckers, whero this
irge 1y rgll)ns, the circumference is 9. The face is narrow and bears &
ngeq i fer of small pediceled suckers (Plate IV, figs. 10, 10 a), ar-
our rogular, alternating rows, gradually diminishing in size
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to near the tip of the arm, where the rows expand into a ql}muhch_?r;r{
of about ten smooth-edged suckers. The suckers, except 1o the d at
group, are much like the marginal ones of the previous lelSlOIél,l ?’l,zi ‘Of
first are 5™ to 7™ ip diameter, but decrease to about Zismm near ‘ixi Il)lér
the arm. They have sharply serrate, oblique, marginal “lq%s’ 1 :’;deg
ou the outer side, with a peripheral groove on the inner and la emf these
only. In our preserved specimens the rings are gone from mnany o ear
small suckers, but those of the two rows next to the lower margin app
to have been larger than the others. . c 4 s 1t :
The suckers of the final group are close to the tlp,.Whl.ch 18 ﬂllgh:lo}z
recurved over them. They are flat, attached to short pedicels, imrl P so,"
vided with a narrow horny rim, which has the edge smooth, or neat-‘ t;ly;esé
and surrounded by a thick membranous border. The dlametel‘lo ter i9
suckers is from 5= to 9mm, They are rather crowded, and the clus ’
broader than long. . ) ] -
The color of the body and arms, where preserved, is pale reddish, Wlth. '
thickly scattered, small spots of brownish red. )
: Tlieyform of tl,le ja.ws"pof this specimen is well sho“'m by quteegllii
figs. 1, 2. When in place the tips of these jaws constitute a p(l)x‘:,t' the
beak, Jooking something like that of a parrot or hawk, e?mel?t, dt .Thé
upper jaw shuts into the lower, instead of the reverse, as in bir i’ o its
color i dark brown, becoming almost black toward the U, ﬁ’ ¢ The -
substance is thicker and firmer, and smoothly polished ex ternaalbl- ngthy,.
poper Jaw (Plato I1], fig. 1), in 1875, measured 79 fn total lengty
25 in transverse breadth, and 66" in breadth or height. et ol
Jaw (fig. 2) wag 7¢™ long, 70 transversely, and 67" Lroad, _verlic con"-
It was larger when firsg received, but has subsequently shrun ‘.
siderably more, in alcohol. : and,
The upper noandible has the rostrum strong, convex, acute,li hi;
curved considerably forward, with concave cutting edgesz and v s fn“"r
notch ab its base, The anterior edges of the ale are irregular S
uneven. The palatine lamina is broad and thin. . th/
The lower mandible has the rostrum stouter and less curved, the ny -
acute, with a distinet notch Jjust below the tip, the cutting edges ne: its
straight, and with a moderately deep and rather narrow notc!l a'ciur-’
base; a ridge ruus backward from near the tip, in a curved line, o
B *In order to ex
of Cephalopods,

T 1awh
plain the terms employed in describing the varions parts of tho )

N one 0%
as used in this article, I have introduced figures of the jaws of ;
our common sma)l 2

! squids (ZLoligo pallida V.) from
Long Jeland Sound, The nomenclature adopted is
essontially that used by Professor Steenstrup.

~Fig, 1. Upper manqible: a, rostrum or tip of the
beak; B, the noteh; o, the inner ond of ala; d, the
frontal Jamina; ¢, the palatine lamina; ab, the cut-
f;i]llg edgoe of beak; be, anterior or cutting edge of |
ala. :

* Fig, 2. Lower mandible: q, rostrum; ab, caiting edge; bo, anterior edge of 818§ ™
mentum or chin; ¢, gular laming, . S o
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Cumseribing a more flattened area, on which are grooves and. ridges

f Arallel with the notch. Beyond the noteh, on the anterior edges of
® ale, there is, on each side, a broad, low, abtuse lobe or tooth, be-

yond which the edge is even and slightly concave to near the end of

in i}illl:e. The lamina of the mentum is short and strongly emarginate
‘e median line. Detailed measurements of the parts are given in
€ t?«ble of measurements on a subsequent page.

Tht} roof of the mouth, or palate, between the anterior portions of the
p?ilatme laming, is lined with a rather firm, somewhat chitinous or
f::ghment-like 111-embrane, having its surfftce covered with strong, acute,

I‘Oal“]ved, yellowish tefzth, apparently chitinous in nature, attached by
cotly oval, or roundish flattened bases (Plate V, figs. 4, §). These
~*8th are mostly curved, and very unequal in size and form, the various.

:ns b_eing intermingled. They are arranged in irregular quincunx, in

anF indefinite rows. Many irregular, roundish, rough, white, stony

nules- are also attached to this membrane, among the teeth, Similar-
fon ules (P]ate V, fig. 4a) occur in large numbers on the thinner exten-.
o Of this membrane, which everywlere lines the mouth and pharynx..
o, ® radulg is about 64™ in total length, with the dentigerous por-

o, There widest, about 11" in width. The teeth are in seven.

u éécglt!l an exterior Tow of small, unarmed, thin, rhomboidal plates
er; o side, thus conforming to the arrangement in the other ten-armed

ike glll)ods. The teeth are deep amber-color to dark brown, and not
Tow ose of Loligo and Ommastrephes in forn. Those of the median
on gf ave t.hree fangs, the central one longest; those in the next row,.

ean 1?1" side, have two fangs, while those of the two outer lateral rows,.
silnp o tsl:de, are acute and strongly curved; the outermost longest and.
giqe, D,e @ next to the outer often having a small denticle on the outer-
o ar the base. (See Plate V, figs. 1,2, 3.) =
denﬁgel:embrane of the odontophore is broad, firm, and thick; the.

; ous portion occupies only about a third of its width, in the.
The loe“:"' broader portion, where it is bent abruptly back upon itself..
enq, m‘:r. Or ventral portion measures, from the anterior bend to the

8 dep ti’ it narrows gradually to the broad, obtuse end, the width of

gerous portion decreasing from 9= to 5, the naked lateral
Ortigy ’;f decreasing from 8™ to a very narrow border. The upper
llne). "Phom the bend to the end, measures 42" in length (in a straight
the 1, © upper surface is deeply concave and infolded, at first, with
Morg ﬂai?e membrane broad and recurved; farther back it becomes
I&teral m ted, with the dentigeroms portion broader (11™), while the
A ve n embrane is abruptly narrowed and then extends to the end as
Sepg AIrow border. Toward the end the rows of teeth become more

hinner an?l-nd the teeth smaller and paler, while the membrane becomes:
R narrower, -
. U8 :
Dieas, 10t

erna
*Ioal shell, or pen, was represented by numerous detached

'S Meh, afte: i iner
8. Miss,, 59 T niléch trouble, I succeeded in locating and mateb-
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ing, so as to restore the posterior eud and some of the middle portions,
giving some idea as to what its original structure must have been. The
texture and structure of this part of the pen was somewhat like that of
Loligo, but it was thinner, and had less definite outlines, and less of the
peculiar quill-shape secn in the latter. The anterior end of the Llade,
instead of being even and regular in outline, appears to have heen broadly
rounded, or somewhat abrupt, with an indefinite outline, thinping out
gradually on all sides into a soft, fibrous membrane, while the shaft, f)f
or quill-portion, was not so distinetly differentiated from the broad, thit
blade, which tapered to the posterior end, and was probably slightly
hooded at thetip. The fragments in my possession belong to four more
or less separated sections. The first section includes 11 inches of the
posterior end, from close to the extreme tip forward; the second sectiol
includes about 9 inches, belonging to the posterior portion, and extends
to about 25 inches from the posterior end, but lacks the extreme lateral
margins outside the coste (Plate III, fig. 3); the third section consists
of about 7.5 inches, belonging to the middle region, but does not includ®
. the whole width on either side of the midrib; the fourth section is abont
10 inches in length, and probably came from near the anterior end of the
blade, apparently representing nearly the whole width on both sides.
From these fragments we can restore pretty accurately the last 25 inches
and 12 inches or moro of the middle portion, though the precise form o
the indefinite anterior end of the blade must remain doubtful. The %
treme posterior tip is broken off, but it was evidently pointed and thid
a.s.in Ommastrephes. At the matilated end the breadth is now abollf' b
»ﬂllr.d of aninch. From this point the lateral edges diverge rapidly, wit
a slightly concave outline, for about 1.25 inches, where the breadth b
-comes 1.20 inches; beyond this the margins are nearly straight, and v
werge gradually to the end of the first section, at 11 inches from the tipP
At this place the breadth is 3.10 jnchos, the marginal portions outside ;
‘the lateral costa being about .40 of an inch and the midrib about 257
an inch broad. Beyond this point a section about 4.75 inches 1088 1;;
<ntirely wanting, and the succeeding section lacks the marginal 1".’10..
dions, the lateral costm forming the margins on both sides. At 199,
inches from the tip the breadth between the lateral coste is 3.75 inch.e;’.
ab 25 inches it is 5 inches broad. Whether the marginal portions 0%
nally extended to this point with a breadth as great as they havo at &
inehes is uncertain, for their breadth decreases somewhat to that PO |
from a point about 4 inches from the tip, where their breadth is '6. -
ﬁmfh' The midrib is strongly marked, being raised into a semi-‘{b‘_]; i
s (if‘rei;’é':;: and of somewhat thicker material than the lateral 1)01'“30 !
and hight steadily increases throughout both these sec
fmd the follf) WIDg one, until it becomes nearly half an inch Droad, o
in the sectx.on from nearer- the middle it is low and narrow, and &
oreases rapidly toward the end. The lateral costm are well mﬂfk-"({
considerably elevated, and well rounded ; they run at first close 0 8
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Learly parallel with the widrib, but after the first 3 inches they diverge
Quite regularly to the point;at 25 inches from the end, beyond which we
Cannot trace them, until they reappear in the first part of the anterior
S(?ction, where they are quite small and soon fade out entirely, at some
dlsf'tance from the extreme end. Near the posterior end, between the
g“ncipal costee and the margin, there are on each side two additional
‘%‘itae, much less distinct, and many faint radiating lines. DBut these di-
Tgc more rapidly, and mostly run into the margin at 6 to 8 inches from

® Posterior end. The anterior portions and posterior portions are pale
Yellow op bluff, fading to whitish at the thin margins, and deepening into
Vere aJm.ber at the midrib. Their snl_)stance is flexible, translueent, and
Cdst{E tlllll—sca-rcely thicker than parchment, except at the midrib and
. The thirq section evidently came from the middle region, where the
rs}zldwas' thickest and broadest. This piece is 7.50 inches long and 4.10
e £ With a strongly convex midrib, .30 to .35 of an inch broad, run-
thei lfhl‘o.ugh the ce}ltel', but without any lateral coste. ,In this portion
‘ro‘m.eu 18 much thicker and firmer than in the others, and of a decided
Striag 1sh 'yellow or dull amber-color, but quite translucent; it is finely
- ated wity close, nearly parallel lines. The breadtlh and form of this
Tigp :e l)_Orti.011 must remain undetermined for the present. The ante-
n exteCtIOH Is quite incomplete, but is over 10 inches long, and shos.vs
ai’l)ea feme width of about 6 inches, or 5.75 where the lateral costm dis-
yon-d:il Som.e of the fragments extend forward 8 inches or more be-
argi a.t point, and gradually fade out, both at the ends and lateral
DOI‘tigogs-’ Into a white, soft but tough, ﬁb;*ous membrane. So far as this
iop m:?rgil‘eserved, it indicates a Lbroadly rounded and ill-defined an-

n.

bre;ﬁ:?lfi Species I refer, with some doubt, the tentacular arm of No. 2,
tially i: fm the museum of Si.l-illt John’s, Newfoundland.. I't agreesessen-
“rement om.n and size, as will be seen from the description and meas-
mg bers’ Wwith the corresponding arms of No. 5. Still, it must be re-
betweeneghthat'a as yet, no reliable distinctions have been made out
The ot @ tentacular arws of 4. Harveyi and A. princeps. :
35 feet ,;1 length of the tentacular arm of No. 2 was estimated at 30 to
Cirgy e hie portion saved measured, when fresh, 579.12 (19 feet). The
¢ er-l?:en-ce of the slender portion was 9 to 10 ; of the enlarged
Suckepg 7%“0‘35' Dart, 15.24™ (G inches); length of the part bearing
lnehes)’ C~~ (OQ Inches) ; diameter of the largest suckers, 3.17" (1.25
Sug s* . aleulatip g from the photograpl, the portion bearing the larger
]Ilchés) by as about 45,7 (18 inches) in length, and about 6.35= (2.5
Sue s, 4?)*}(& across the face; distance between attachments of large

€; )
3-18m

18m (1 166 (168 inches); outside diameter of larger suckers, 2,95 to
Uamet gy, fo 1.25 inches); inside diameter, 1.86™ to 2,54 (.74 to 1 inch);
8 of g O the small suckers of the outside rows, 1.02 to 1,92¢ (.40 to

lnch)j Mr. Harvey afterwards sent to me a full series of meas-
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urements of this arm, as then preserved. It had contracted excessively
in the alcohol, and was only 13 feet 1 ineh in length (instead of 19
feet, its original length), the enlarged sucker-bearing portion being 27
inches; the large suclers occupied 12 inches; the terminal part bear:
ing small suckers, 9 inches; circumference of slender portion, 3.5 to 4.95
inches; of largest part, 6 inches; breadth of face, among large suckers,
2.5 inches; from face to back, 1.62 inches ; diameter of largest su(.:kers
outside, .75 of an inch aperture, .63 of an inch. It will be ‘evldent
from these measurements, when compared with those made while fresh
and from the photograph, that the shrinkage had been chiefly in lengthé
the thickness remaining about the same, but the suckers (which ba
lost their horny rims, and therefore their size and form) were consid-
erably smaller than the dimensions previously given. Comparing 3
these dimensions with those of the Logie Bay specimen, and calculating
the proportions as nearly as possible, it follows that this specimen was
very nearly one-third larger than the latter, but the large suckers ap-
pear to have been relatively smaller, for they were hardly one-twelfth
larger thanin the Logie Bay specimen. As the relative size of the le}fg.e
suckers is a variable sexual character in certain species of squids, it 8
Ppossible that the difference may be a sexual one in this case. o
A few of the horny rings from the small distal and lateral suckel'e
(Plate 1V, figs. 3, 3 a) were sent to me by Mr. Harvey. These agr®
well with the corresponding suckers of No. 5. g
To this species I formerly referred the jaws and two large S“‘fkern
from the ‘club’ of the tentacular arms of the Bonavista Bay specim®
(No. 4, see p. 8). In form, size, and proportions the jaws resem o
those of the specimen (No. ) described above, so that the size of thes
two individuals must have been about the same. These jaws Lad Dee%
dried, and were very badly broken when received, so that only part &
their dimensions could be ascertained at first, but I have recently par
tially repaired them, so as to study them more fully (see table under -
Princeps). The total length of the upper mandible was about 109
tip of beak to notch, 163 notch to end of proper cutting edge of f‘]‘Z’
75°=, The lower mandible (Plate I1I, figs. 4, 4 a) shows both sides
the rostrum and ale. The noteh and tooth are well marked, and t-'de
tooth in front of it is narrower and much more elevated on one & .
than on the other. It is, therefore, quite possible that it belongs t0 ;
Princeps. The suckers (Plate IV, figs. 1, 1 a) had been dried, “n]y
have lost their true form, but the marginal rings are perfect, and ohh 11.
23.4°% (.92 of an inch) in diameter, but though somewhat smaller * o
I the specimen just described, they have the same kind of dentic™ .
tion around the mar gin. Their smaller size may indicate that the spe

men was a male, but the ma t have.) he larmest of those ©
the tentacular mfm, Y may not have.been t fu :

To this species I a]

R L
‘ 80 refer a young specimen (No. 24) which
fognd floating at the

- !
surface, at the Grand Bank of Newfoundla?
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April, 1880, by Capt. O. A. Whitten and crew of the schooner ¢ Wm.
+ Oakes,” by whom it was presented to the United States Commission
ot Fish and Fisheries. It furnishes the means of completing the
description of parts that were lacking or badly preserved in the larger
Specimens deseribed above, and especially of the sessile arms and the
4ccal membranes (Plate VI).
' The color of the head, so far as preserved, and of the external sur-
dces of the sessile arms, is o rather dark purplish brown,due to minute
Crowded specks of that color, thickly distributed, with a pinkish white
Sround-color between them. The outer buccal membrane is darker;
@ inner surfaces of the arms are whitish; the peduncular portions of
be tentacular arms have fewer color specks, and are paler than the
Other armg,
This creature had been badly mutilated, as described on p. 18, long
efore its death, as its healed wounds show, and to this circumstance
lany of the imperfections of the specimen are due.

Sessile arms.

With the exception of the left arm of the second pair, none of the
se‘%file arms have their tips perfect. Therefore, it is not possible to give
OIr relative lengths.

_The dorsal arms are the smallest at base, and the third pair largest.
€Y are all provided with a rather narrow marginal membrane along
€ach border of the front side. These membranes are scarcely wide
Chough tq reach to the level of the rims of the suckers, though they may
MVedoneso in life. Thefront margin, bearing the suckers, isnarrow onall
L2 arms, but relatively wider on the ventrals than on any of the others.
"}Ch Sucker-pedicel arises from 'a muscular cushion that is slightly
Tised anq rounded on the inner side; these, alternating on the two
Sides, leave g zigzag depression along the middle of the arm ; from each
ed 11€8¢ cushions two thickened muscular ridges run outward to the
86 of the lateral membranes, one on each side of the pedicels of the
Ckers, These transverse muscular ridges give a scalloped outline to
roe Margin of the membranes, These marginal membranes are nar-
anv(;e% and the suckers are smallest on the ventral arms. The dorsal
lateral armg are strongly compressed laterally, but slightly swollen
T convex in the middle, and narrowed externally to a carina, which is
St prominent alon g the middle of the arms, and most conspicuous on
®third pair of arms. The dorsal arms are rather more slender than

© Second pair, and were probably somewhat shorter.
Sueke left arm of the second pair has the tip presegved, with all its
en ers DPresent. On this arm there are 330 suckers in all. The total
ineﬁth of the arm is 26.25 inches. The first 50 suckers extend to 12.25
. €8 from the base ; the next 50 occupy 4.5 inches; the next 50 cover 3.5
ches; the next 100 occupy 4.25 inches; the last 80 occupy 1.75 inches.
'8arm is .80 of an incl in transverse diameter near the base; 1.20
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inches from front to back; breadth of its front or sucker-bea-r:)ngesz;fil‘;i
(without the lateral memwbranes) is, where widest, near thef an nch ot
arm, .50 of an inch; the width gradually decrcases to .18 o‘ ;1 Sonder
20 inches from the base; beyound this the arm tapers to a‘\(:,‘) At the
tip, with numerous small, crowded suckers in two 1'egula‘r 10\251 < is auc
base (Plate VI, fig. 4) there is first one ‘-ery'small _sud’ell’. ttle-\ill size;
ceeded by two or three much larger ones, increasing a L t the 25th
beyoud these are the largest suckers, extending to ab;)ul dim;nisl;
beyond which they gradually change their form and regu %)r-"{h to 30th
in size to the tips. The larger proximal suckers, up to th‘? ~ d mor(;
are relatively broader than those beyoud, aud. have a \vxd‘er a[:vhich .
open aperture, and a more even and less oblique horn'y mlllg’denticles
sharply denticulate around the entire circumference, with the ¢ ilar in
rather smaller on the inner than on the outer wargin, but slllml oW
form. These are about .31 of an inch in external diameter. Tne:V‘ ; er-
@ gradual transition to those with more oblique rim‘s and sma ubnp ue
tures. Beyond the 30th the horny rims become decxded.ly morteho in?l o
and one-sided, with the denticles nearly or quite ‘"‘bo,mv? oln tle aper-
side, and larger and more incurved on the outer margin, while 'f”"hlt) to
ture becomes more contracted and oblique. At first there ar{: elzs the
ten denticles on the outer margin, but these diminish in numn :lfere are
suckers diminish in size, till at about 6 inches from the mpted Still
mostly but two or three, and the aperture is very contfac r;;duce a4
Dearer the tip there are but two blunt ones; then these becthe appears
to a single bilobed one; and finally only one, which is squarish, t;ltwo it
in the minute suckers of the last two inches of the tip. The firs ‘

iculated than
three suckery at, the base of the arm are more feebly denticulated
those beyond, with smaller apertures.

i ining
On many of the suckers (Plate IV, fig. 2 a) there are still remaining,
in more or less com

plete Preservation, a circle of minute horny ’Dlat;z?i
arranged radially, or transversely on the edge of the membrano dmlarb
the aperture, similar in arrangement to those describetl. m anOtherIpﬁg.;-
of this article on the suckers of Sthenoteuthis Dbteropus (P}ate X-VI zhin-
9). They are less developed, however, than in that species, },emg form
ner and more delicate, nor Ao their ends appear to turn up p” thet uct-
of hooks. They seem to be generally very thin, oblong, scale-like STrhese
ures, with rounded or blunt ends and slightly thickened margins. with
structures will probably be found to vary with age, and perhaps

t
the season. They appear to be easily deciduous, and are often absel!
in preserved 8pecimens, R
On the dorsal ang third pairs of arms the suckers have esse.ntla Yy -
53mo arrangement, form, and strueture, and on these three pairs of ar o
the larger suckers differ byt slightly in size. The character and arrango !
1ent of the suckers ou the ista] portion of these arms is well shown i
Plate VI, figs. 3,3 “ Which represent a portion of one of the third P
of arms, commencing at the 67th sucker,
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The ventral arms are trapezoidal in section at base, and rather stout.
Breadth of front surface, near the base, exclusive of membranes, .55 of am
meh; transverse diameter, .95 of an inch; front to back, 1.25 inches. The
S8ucker-bearing surface is, therefore, broader than in the other arms.

'he Suckers are, however, distinctly smaller, and the proximal ones are
dlﬁ'erents,in form from the corresponding ones on the other arms. They
are narrower and deeper, with more oblique and more contracted aper-
tt}res, more oblique horny rims, which are denticulated on the outer mar-
8ing only, Oun the larger ones there are 12 to 15 sharp, incurved denti-
clf’s- In fact, the proximal suckers on the ventral arws agree better
With the middle suckers, beyond the 30th, on the other arms, for there
re none having wide-open apertures, surrounded by nearly even horny
Tims, denticulated all around. The.suckers diminish regularly in size,
%0d in the number of denticles, till at the 200th (where the arms are
broken off) there are but three denticles.

Young A. Harveyi, No. 24.—Measnurements of arms (in inches).

I 1
Near At At At A%
base, | 5in. 10in, | 15in. | 20ion

—
Br DORSAL VAIR.
Brg:dm of front, excluding membranes .. .50
Diagy, of Jaternl membranes e 20 30
Dlnmu €1, transversely ..... .75 60
eter from front to back 1.05 80
SECOND PAIR.

ToR( 1 .25 |.veveccc|recnccsi]ooersesilinncnccfonesccann
Brogaer PLAront oo iieiiiree e .40 .50 .35 .22 .18
Dl:.;nde‘w of membrancs 1 s 30| 15 La.dill.
Diameter trangversely 80 65 .35 30 .1F

cter, front to Luck . .. .20 120! .85 00 .40
BI‘ THIRD PAIR.
Broaqth O fromt .........ocveeeeruenesienenes SUURR ISR SV 3 BT R BT IO O
Dlaggpap! Menibrancs 20| .25 15 [N
Diapyes X trunsversely . 1.10 .70 L O
eter, front to back. 108 1601 3.20 [ceaeacncfes ceeeee

T
k ma&: of front Pooss | o0 heeiiisfoceenns .
Diageqy 2T Wembranes I RS L PSSO Mo
Digoeter, r

tler, 11112 ! et o
TENTACULAR ARMS.
ﬁgﬁ‘;‘gcnmh .
O expangi ok
ﬂ“meter Pausion of club .

Tepgih af a2t borte
Lengey gg part ocoupied by 24 largest suckers ......
G):em%t Part occupied Ly sall distal suckers ....
Diap, breadth of club

oL, front to back. ... -. 01111l LI

Sessile arma, from base to particular suckers.

To To To To ‘To To To To

25th. 50th 100th. | 160th 200th 250th. 300th tip
|

Orag)
sl‘-condp'g.‘" base to suckers. ... .... 7.5 |
Thirg pi"‘ base to suckers. . 7.75
Fonru}m T, Lase to suckers ... 7.25 |
bair, base to suckers. . ..... 6.25
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Measurements of suckers of sessile arms (in inches).

]
l 15th. l 30th. \ so0th. ilooth.

. - Py -
On first pair of arms, external diameoter <31 -2t
On first

O seoe pair of arms, apertare diameter
o

I I R

od pair of arms, external diametor . 3; ?é L1 08
On second pair of arms, aperture diameter. . 1 ToR 22 |oeieaee
On third puir of arms, external diameter ces 32 18 P P
On 1hird pair of arms, aperture dlameter. .- . 5 ‘o1 16 14
On fourth pair of arms, external dizmeter ... 25 n 110 07
On fourth PRIr of &r1S, RPeTturs AIRMIECLr. ... n. oo e oo o s on ey o orn s voe 1

Tentacular arms.—(Plate VI, fig. 2.)

The tentacular arms are both entire, with all the suckers well pre- A
served. The total length is 65 and 67 inches respectively; length of the
expanded portion or club, 8.25 inches ; diameter of the. peduncular POI}
tion varies from .40 to .70 of an inch ; at the base, .90 inch ; breadth o
the proximal part of the club, where it is broadest, .70 inch ; dla.metel‘r,
from front to back, 60 inch ; external diameter of the largest suckers, .39
inch ; height of their cups, .28 inch ; of lateral suckers, .18 inch; of the
largest marginal suckers on the distal portion, .14 inch.

The peduncular portion is somewhat thickened and roulyled. at thfi
base, but through most of its length it is slender, varying in size, anc
nearly triangular in section, with the corners rounded, each side meas-
uring, where largest, .60 of an inch in breadth. At about a foot from
the base the small smooth-rimmed suckers and their opposing tub*}r(’les
begin to appear on the iuner surface. At first these are placed singly
and at considerable intervals {2.5 to 3.5 inches), each sucker alterxlaﬁlﬂi
with a tubercle on each arm; farther out they are nearer together, an
toward the club they alternate, two by two, on each arm; near the
commencement of the club they become more numerous, and are ar-
ranged somewhat in two TOWS; just at the commencement of the club
they become more crowded, forming three and then four oblique t.ralls.
‘verse 1ows of suckers, with the same number of tubercles alon gs1d9 of
‘them ; on the basal expansion of the club, which is its thickest portion,
“these suckers dand tubercles become very numerous, covering nearly the
“whole inner surface, forming rather crowded and irregular obligue rows
-of 8ix or more. These smooth-rimmed suckers are followed by an irreg-
ular group of about twenty, somewhat larger, denticulated suckers, oc-
cupying the entire breadth for very short distance. Then follow.tll‘;
two median rows of large suckers, alternating with a row of marging
ones, of about half thejr size, on each side. The first three or four
large suckers of each rov gradually increase in size ; then follow six t0
eight nearly equal oneg of the largest size ; these are followed by two t0
four distal ones, decreasing in size. In one of the rows there are fow:
teen that distinetly belong to the large series; in the other row there
-are twelve. The distg] 8ection of the club is occupied by four regulaf
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TOWs of small denticulated suckers, more strongly toothed on the outer
m‘dl.'gins, and similar in form to the marginal suckers of the middle
I'eglon. Of these the two rows next the lower margin are decidedly
rger than those of the two upper rows. Close to the tip there 1s a
grf’up of about a dozen minute suckers, with smooth even rims. The
m{ddle portion of the club is bordered on each side by a rather broad,
hm, Scalloped membrane. The distal section has a broad keel on the
Outer margin,

Suckers of tentacular arms (in inches).

D}M‘“’"el‘ Of 1argest BUCKOrS. . .o oo ioueieccescnancceenavaranaennemnnase s 5
18kt of largest.eeeee coeene.. een aeaann reeeeneeeeesecceeranasene veonneaaas .28
BDIOLOT OF LALOFAl .- - e o e o e coee e e e eee e mem e oo e e e o e eee e .18
;ght N P 0
; T0EE0T Of SMOOtD-TIINMEA ONOY+nnmee sesaen cnnnneensennncconn sanne coenmeanaee .10
Smeter of BUDOICIES e e e e veneccceccccaccecanacacennesnseccessancnscnensenans .08

Argest lateral suckers of distal SECHON e eae caemeeneeneann carn snnannannnnens .14
Median lateral ones of diStal SECEIOL wese eeonne eacnne veen voemne ameensceenanen 1

Buccal membranes and jaws.—(Plate VI, fig. 1.)

Thig 8pecimen fortunately had the buceal membranes and other parts
arout the mouth perfectly preserved, which has not been the case in the
de ege]r Specimens. The outer buecal membrane is broad and thin, rather
nep ¥ 001.01'ed externally. Its margin extends into seven acute angles,
o (‘;f Which is opposite cach of the lateral and ventral arms; but on
veo Orsal side there is ouly one, which corresponds to the interval be-
hm;: the two dorsal arms. 'From each of these angles a membrane
cept foa and for a short distance along the side of, the opposite arm, ex-
ar 1‘0_111 the dorsal one, which sends oft' a membrane which divides, one
bran egomg to the inner lateral surface of each dorsal arm. The mem-
ideg § fl'Om. the upper lateral and ventral angles join the upper lateral
e Of their corresponding arms ; those from the lower lateral angles
the lower lateral sides of the third pair of arms. The inner surface
c:n:uf‘rcal membrane is whitish, and deeply and irregularly reticulated
Centri t.z)lcuous soft wrinkles and furrows, which become §om9what con-
Quiferg Wal‘d.t.he margin. Beneath this membrane are openings to the
ing thelll)s cavgtles. The inner buccal membrane, immediately surr?und-
ulagyy eak, is whitish, thickened at the margin, and strongly irreg-

The Wrinkled and puckered.
Warq. ;]:i:vhs have slfarp, dark brown tips, changing to .cl.ear brown back-
may, d’ibl the lamin® very thin, transparent, a-n.d Wh1t1§h. The upper
°°ntinuai‘has ?;he‘rostrum regularly curvgd, with a distinet ridge, in
2 slighg Ion with its cutting edges, extending down the sides, and only

The Doteh at its base.

lower mandible has a notch close to the tip, with the rest of the
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inner edge nearly straight; atthebaseis a rather large and Wide,V-shaped.
noteh, the tooth beyond it being bLroad-triangular and rather large;
beyond the tooth the alwe are white, soft, and cartilaginous.

Measurements of jaws (in inches).

1.80

Transverse diaumeter of DUCEAL MASS. ... ..o .o ooes oeeensae e eanee sevann emnens 170
Vertical diameter of DRCCAT A8 .o - oo oo\ o oo ooeee s eene sanems caeeaeencnnnaennns .

Upper mandible: 195

Tip to end of frontal 1aMinG. . coee o onn e oes oeeeanececncaeesarsesonsnnnesaeas o

TP £0 DMOCI + e e et oo ot e e e e e e e e e e e erannns 5
Tip to lateral Dorder of JAMING . . -« on o on o oe oo oo eeeoen smcoe ce acs cennennnnn -

Lower mandible: £

Tip £0 border of Mentim . .. ey ettt it eeeseeecaece acccsaansannnonne . 70

Tip to Interal border of alm..........c.oiiiuneeernsenannearcoceesenanmnmesnnns 1- Py

Tip 10 InNer en@ Of 1B . .o oo e o e eeemans saeaecceens sane e -,32

Tip t0 Dottom 0f MOtCR..uo.. .o e e e e ee e ceeeeevaceneconnnes . o

Hight of 1000h. oo o et vt v e e e e e e vemaeea e aaan . a0

Notich 10 inner end of ale .., uu oooeen voen o eeee cceneaes ceanceemae e aaanannn 1-20
Mentum to inner end of ale .

The portion of the ®sophagus preserved is 14.75 inches long and ab0f1f'
.15 of an inch broad, in its flattened condition. . 4
The radula (Plate V, figs. 5-7) is amber-colored, .18 of an inch breate
The tridentate median teeth have moderately long but not.‘, very acu&l
points, of which tke middle one is a little the longest. The inner late'l‘__n
teeth are bidentate, and somewhat broader and longer than the medl;r
ones; their outer denticle is well developed, but considerably shor i
than the inner one. The next to the outer lateral teeth are larger at ‘baf1 :
and ‘'much longer, simple, broad, tapering, flattened, slightly curveds
acute at tip. They appear not to have the small lateral denticle obser es
on the corresponding teeth of the adult Architeuthis (see Plate V, fig 1:
1,2). The outer lateral teeth are similar to the preceding, but rathfl;
longer and not quite 8o broad at base. The marginal plates are Wev
developed, thin, somewhat rhomboidal. 1
- The internal cavity of the ears is somewhat irregularly three-lobe .,
with several rounded papille projecting inward from its sides, very mu¢
as in those of Ommastrephes. Each ear contained two irregular-sha-Per
otoliths, one of which (Plate V, fig. 8) was much larger than the othe™
in each gar. : . : .
The eyes were both burst, and most of their internal structure was o
stroyed. So far as preserved they closely agree with those of Omﬂn
strephes. 'The eyeballs were large and somewhat oblong in form, ilbl
‘a-ppea,r to have been nearly 2 inches broad and 3 long. The eye
are badly mutilated, but the anterior sinus can be imperfectly m‘ti
out. Itseems tohave been broad and rounded. The aquiferous cav! o
appear to have been like those of Ommastrephes. The form a-qd stl't
tui'e of the cartilaginous ‘brain-box’ also appear to be essentially
satne as in the genus last named.
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Architeuthis princeps Verrill.—(King of Giant Squids.)

Architeuthis princeps Verrill, Amer. Jour. Science, vol. ix, pp. 124, 181, pl. 8,
-1875. American Naturalist, vol. ix, pp. 22, 79, figs. 25-27, 1877. Trans.
Conn, Acad., vol. v, p. 210, pl. 17-20, 1879-'80. Amer. Jour. Science, vol.
xix, p. 288, pl. 12, April, 1880.
Ommastrephes (Architenthis) princeps Tyron, Manual of Conchology, p. 185,
Pl 85, 1879, (Figures copied and description compiled from papers by
A.E. V) .

Plates VII-XI,

This species is distinguished by the length and inequality of the short
arms, of which the longest (ventral or subventral) exceed the combined
length of thehead and body by about one-sixth; by the denticulation
of the suckers of the short arms, of which there are two principal

Orms, some having very oblique horny rings, with the outer edge very
Strongly toothed and the inner edge slightly or imperfectly denticu-
d; the others having less oblique rings, with the denticles similar in
0™ all round, though smaller on the inner margin; by the stronger
li}\vs’ Which have a deeper notch and a more elevated tooth on the ante-

OF edge ; and by the caudal fin, which is shorbsagittate in form, with

© Posterior end less acuminate than in the preceding species.*

- This 8pecies was originally based on the lower jaw mentioned as No.
: l), and on the upper and lower jaws designated as No. 10, in the first
art of this article. The jaws of No. 10 were obtained from the stomach

1 3 Sperm-whale taken in the North Atlantic, and were presented to
bu(:; Essex Institute by Capt. N. E. Atwood, of Provincetown, Mu§s.,
iinq't;-he date and precise locality of the capture are unknown. The size
‘én tOI‘m of these jaws are well shown in Plate XI, figs. 1, 2. The total
Teidh of the upper jaw (fig. 1) is 127 (5 inches); greatest transverse

' lialatith’ 37":"‘ (1.45 inches); front to back, 89 (3.5 inches); width of
rok e lamina, 58,9 (2.32 inches). The frontal portion is considerably
en., but the dorsal portion remaining appears to extend unecarly, but
ealg:lte’ to the actual posterior end, the length from the point of th.e
firmey 0 the posterior edge being 86.4™ (3.4 inches). The tex.tur.e is
Tostry and the Jamine are relatively thicker than in A. Earveyz. The
ally bmf an.d' most of the fronthl regions are black and pohshed,.gradu-
or a:«:IOmlng orange-brown and translucent toward the posterior bor-
¥ ’aint marked with faint striee radiating from the tip of .the beak., and
Sligh b ridges or.lines of growth parallel with the posterior margin; a
the cutt,l'lt sharp ridge extends backward from the notch at t}xe base of
of tq allng edge, and other less marked ones from the anterior border
®.  The tip of the beak is quite strongly curved forward and

_ éi‘(;lth a slight shallow groove, commencing J:ust below the tip, on
fading o?l,tand eéxtending backward only a short distance and gradually

" the clll"va,t. The .n‘ont; or cutting edge is gearly §mooth and well curved,
ulap ire ijlng greatest toward the tip; atits base there is a broad,
uoteh, deepest externally. The inner faceof the rostrum is con-

»
. .The Py
s funy f 0831b1,l’ty that this and 4. Harveyi may be ouly the sexual forms of one species
cognized by the autlior.
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vex in the middle and concave or excavated toward the margins, which
are, therefore, rather sharp, The anterior borders of the al® are convey,
or rise into a broad but low lobe or tooth beyond the notel, but beyond
this they arc nearly straight, but with slight, irregular lobes, which do
ot correspond on the two sides. The anterior edges of the ale make
nearly a right angle with the cutting edges of the rostrum. The pala-
tine lamina is broad, thin, and dark brown,becomiug reddish brown a".d
translucent posteriorly, with a thin whitish border. The surface is
marked with unequal divergent strize and ridges, some of which, es-
pecially near the dorsal part, are quite prominent and irregular; the
posterior border has a broad emargination in the middle, but the two
sides do not exactly correspond.

The Jower jaw (Plate XI, fig, 2) was badly broken, and wany of the
pieces, especially of the ale, are lost, but all that remain have been
fitted together. The cxtreme length is 92 (3.63 inches); the v otal
breadth and the distance from front to back cannot be ascertamefi,
owing to the absence of the more prominent parts of the ale; from tip
of beak to posterior ventral border of mentum, 42.6™" (1.68 inches); from
tip of beak to Dosterior lateral border of ale, 55.9™ (2.20 inches); from
tip of beak to posterior ventral border of gular lamina, 60™" (2.37 incl.JCS)i
frow tip of Leak to bottom of notch at its base, 20" (.80 inch); tip of
beak to iuner angle of gular lamina, 47" (1.85 inches); heiglht of tooth
from bottom of notel, 6.25"" (.25 inch); breadth between teeth of oppff;
site sides, 157 (,60 inch); breadth of gular lamina, in middle, 44.5™ ('1"
lnckes). - The beak is black, with faint radiating striee, and with slight
undulations. parallel witl the posterior border; the rostrmn is acuté
glightly ineurved, with a noteh near the tip, from which a very evident
groove runs back for a short distance, while a well-marked angulal
ridge starts from just below the noteh and descends in a curve to the
ala, opposite the large tootl, defining a roughened or slightly corrugated
and decidedly excavated area between it and the cutting edges; the
eutting edge below this ridge is nearly straight, or slightly convex; the
noteh at its base is rounded and deep and strongly excavated at b.O*’
tom; the tooth is broad, stout, obtusely rounded at summit, sloping
abruptly on the side of the notch, and gradually to the alar edge. The
anterior edge of the ala, beyond the tooth, is rounded and strongly
Striated obliquely; it makes, with the cutting edge, an angle of about

1100, Tlfe inner surfaces of the two sides of the internal plate of the
rostrun. form an angle of about 450, i

- The Jower jaw of No, 1 (Plate X1, figs. 3, 3 a) is represented only by it
anterior part, the ale an

d gular lamine having been cut away by tho
person who removed it* It agrees very well in form and color with th°
gorresponding parts of the one just described, but is somewhat smalle”
The lateral ridges of the rogtrum are rather more prominent, and th°

" *The specimen wag givén “

Rockport, Mass., in 1872,

to the Smithsonian Institution by Mr. G. P. Whitmat
{No. 2524.)
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area within it is narrower and more deeply excavated, especially at the
bage of the notch, where the excavation goes considerably lower than
the inner margin. The notch is narrower and not so much rounded at
its bottom. The tooth is about the same in size as that of No, 10, and
appears to be even more prominent, because the anterior edge of the
ala is more concave at its outer base; it is also more compressed and
less regularly rounded at summit. This jaw measures 32.5™ (1.30 inches)
fFOm the tip to the posterior ventral border of mentum; 17=™ from the
i’D to the bottom of the notch; 4™ from Lottom of notch to the tip of the
ooth,

Both these lower jaws agree in having a very prominent tooth on the
alar edge, with a large and deeply excavated notch between it and the
Cutting edge of the beak, and in this respect differ from the lower jaw
f 4. Harveyi, for in the latter the tooth or lobe is broad and less promi-
Dent, while the notch is narrower and shallower. This seems to be the

est character for distinguishing the jaws of the two species. But they
2l80 differ in the angle between the alar edge and the cutting edge of

@ rostrum, especially of the lower jaw, for while in A. Harveyi this is
hardly more than a right angle, in A. princeps it is about 110°. More-
Over, the darker color and firmer texture of the jaws of the latter seem

be characteristic.

_ To this species I have referred the Catalina specimen (No. 14, p. 13),.
Preserved in the New York Aquarium. The jaws of the latter, which
Were examined and carefully measured by me, agree very closely, both:
1 form ana size, with those of No. 10, the type of the species, but are a
triffe larger. The total length of the upper mandible is 133""; greatest.
Teadth, 99~ from inner angle of anterior edge to the dorsal end of
fronta) lamina, 95™; tip of rostrum, or beak, to the dorsal end of frontal
8ing, 92 : tip of rostrum to bottom of noteh, 19"; notch to inner end
Of,anterior edge, 38™; transverse breadth between anterior edges, 17"
) 1‘¥le total length of the lower mandible is 95"; breadth from gular
3ming to jnper end of alwe, 99=~; front edge of jaw to posterior end of
Rular lamina, 837; breadth of ale, 41™; posterior edge of al® to end
? gular lamina, 44.5™"; tip of beak to bottom of noteh, 223 notch to.
Rer angle of alwe, 70™"; depth of notch, 3.5
_he general form of this species i$ very well shown on Plate VIIIL.

18 figure Lias been made from the sketches and measurements made
>Y e soon after the specimen was received in New York and before it
22d been ¢ mounted?” (see p.'13). 'The head was, however, s0 badly in-
Jured that it could not be accurately figured, and this part is, therefore,.

N € regarded as a restoration, as nearly correct as could be made under
2@ circumstances, It may require considerable corrections, both as to
8126.a0d form, The caudal fin is remarkable for its small size, as in A.
ofa"veyi, Its breadth is scarcely more than that of the greatest diameter
th9 body. It is short-sagittate in form, with strongly divergent side
Obes, which extend forward beyond their lateral insertions, and end in
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arounded or blunt angle, The posterior end is somewhat prolgllged
and acute, but less so than in that of A. Harveyi, which it otherwise rei
sembles, One of the figures (Plate X, fig. 2), was made hy me severa
weeks after it had been placed in strong aleohol, and had shrun}: 001:1'
siderably ; the other (fig. 1) was made by Dr. J. B. Holder after it ha

been in aleohol ounly a few days. '

When fresh, the caudal fin was 84" in hreadth, but when sl;e:tchefl by
Dr. J. B. Holder its breadth was 71 its length, from posterior tip to
lateral insertions, 48.3: ; from tip to end of lateral lobes, 61" ¢

The length of the body and head together, when fresh, was about
289 (9.5 feet), but when measured by me it was about 218™.

The sessile arms were unequal in size and length, the longer ones con-
siderably longer than the head and body together. Mr. Harvey found
that the longest arms, said to be the ventral ones, were 335" (11 feet)
long and 43.2+ (17 inches) in circumference at base. When first exam-
ined by me the ventral arms measured 10.5 feet, and were longer than
any of the others, but all the yest were more or less mutilated at the
tips, and several had thus lost a considerable portion of their length,. 80
that it is quite probable that originally the subventral arms (or tlnr(i
pair) were actually longer than the veutral oues. The circumference o
the third pair of arms, when measured by me, was considerably greater
than that of the ventral oues, the former being 11.25 inches, the latter

10 inches. Hence, I have inferred that the greatest circumf”erence a7
Inches), measured by My, Harvey, applies to the third pair of arms.
The v

entral arms have both outer angles bordered Ly a strong, thick
Inarginal membrane about an inch wide. The arms are all more or less
trapezoidal in form, and taper to very slender tips. When examined by
me they had already lost nearly all their suckers. A few remaived near
the base of one of the armg of the third pair. These were 2™ (1 inch)
in diameter, with the aperture 15.5" (.62 inch) across; the denticles on
the outer border of the marginal ring were b%ad-tl'iangular, acute, and
strongly incurved, much larger thau those on the inner margin. )

Of the detached suckers, I have been able to study with care 18 specl-
mens from the sessile arms. Part of these are represented only by f"he
horny marginal rings. The three largest differ from the rest in haVIflg
the denticles less ineurved and more nearly alike all around the margin,
those on the inner edge being ouly somewhat smaller and more slender
than those on the outer. margin, while the rings themselves are less ob-
lique and eccentiic. These probably came from the basal balf of the

lateral armsg, The other suckers all belong to one type, like those seen
upon the third p

. air of arms, described above. They differ, however;
very much in gize, in the number of denticles, and in the presence or
absence of more or less perfect denticles on the inner margin, this, 1B .
the smaller ones, often being without any distinet denticles whatever;
the horny rings are very oblique and the aperture cccentrie. Suckers
of this kind probably originally oceupied the entire length of the ventral
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arms and the distal half of the other arms. The diameters vary from
8t 94mm externally; the apertures from 3.5™" to 20"

‘Onc of the most perfect of these suckers (D) is preserved in aleohol,
With the soft parts (Plate IX, figs. 5, 6), and was sent to me from New-
foundland by Mr. Harvey. This has the greatest external diameter
227 diameter of aperture, 10*; height of cup, (outside), 16™; height
at center, 157 Leight near inner margin, at attachment of pedicel, 6™;
lengty, of pedicel, 147 diameter of pedicel, 1.5™" In a side-view the
Sucker is oblique and gibbous; the lower surface is convex centrally, but

as a deep notch or pit near the front margin, in the bottom of which
the slender but strong pedicel is attached, and the horny ring has a
orresponding notch ; the outer or back portion is much swollen and
Produced downward and backward, and here the horny ring is corre-
Spondingly high. The aperture is nearly circular, but is rather shorter

om front to back than transversely. In this and some of the other
Sl}ckel‘s of similar size the entire circumference of the margin is fur-
?;Shed with rather large, sharp denticles, which are strongly inclined
ward and considerably larger on the outer than on the inner margin.
ere are about thirteen of the large teeth, occupying rather more than
alf the circumference; these are broad at base, beveled off to an acute
ge on the sides, and somewhat acuminate, with sharp tips. Those on
')he widdle of the outer border point inward to the center of the suckgr,

Ut those along the sides point rather obliquely to the front, margin.
% ¢ front margin is occupied by about seventeen smaller, unequal,
ar:te denticles, those in its center the smallest and most regular; these

acute-triangular and their points are directed more upward than

986 of the opposite edge.. The horny rings are light yellow (when
o;"tled they are white and osseous), their denticles yellowish white, and
‘when S11?’61‘y white and lustrous at tip and along their edges, especially

en dried. The large suckers of this form I refer to the basal half of
b‘("'elateral and dorsal arms. The suckers smaller than the above have
or T of the larger outer teeth, and usually fewer and less perfectly
m“‘med teeth along the front margin. Those that have the aperturo
it orless in diameter usually have the front margin of the ring only

‘fgularly fissured, with the intervals minutely denticulate or crenulate,

(‘;L(; the outer half of the margin may bear nine or ten large and \t"ell-

. oped denticles, with broad, stout bases and sharp edges a2d tips;

o edgifs 01: these tecth along the middle are usually convex, and then
oxa Outline is incurved to the acate point. One of the smaller suckers

ined has the aperture about 4.5™° in diameter, with the same form
N ng (llarge}' ones; this has about six large, sharp denticles, like those

OHt.meSC‘l‘lb.Od, on the outer half of the margin of the rings, wl?lle.th_e
lar Witﬁrgln is nezu:]y entire and smgoth. '}‘he smallest: one (j) is simi-
111{; on bug fOur.dlstinct large denticles, with auot.her imperfect, lobe-
' came f: on one side, and with a smooth front margin. Theso probably

rom the distal half of the various arms. '
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The three largest suckers {Plate IX, fig. 9), supposed tq be from ne?l'
the base of the lateral arms, have-about 43 marginal denticles, of nearly
uniform size, and less incurved than in those above described. In these
the back side of the horny ring is less expanded, and therefore the

suckers were lesg oblique than in the smaller ones. Thelargest of these
(@) had the aperture 20™ in diameter.

M . .
Measurements of suckers of short arms (in millimeters).

| | b
| @ 1y ¢ [ i e | S g i X i
SO oot poasbenussd s P et R Bt B
FTransverao diameter, outside .. ... 9 R 2017 ;10 ]g ]g 4‘3 a6
Diameter of aperture, ingide . . ap . 0| &5 4 | by ] 5
Hight of horny ring, back side 2(n U 11 4...... k 7 1.5
Hight of horny ring. frout sidé 33 oL 5 3 UYL 6 ) 4
Number of large denticles .., . : 121 9 12 10 < l _____
Number of small denticles -.. .0 007" u2 : 112 415 feee.es T | I

_The loug tentacular arms agree very closely with those of 4. Harvct.')/';
(No. 5) in form and in the arrangement of the suckers 0.11.'6119 ‘club-
When fresh they measured 914 4 (30 feet)in length, with a circumference
of about 12.7em (5 inches), except at the eularged club, which was
20.32 (8 inches) in the middle. But when first examined by me they
had shrank to 731.5 (24 feet) in length, and the circumference of the
slender portion was 9« to 10em ; that of the club was 15.24°" (Q mches):.
At that time the club was 77,47 (30.5 inches) long; that portion bea-r_
ing the larger suckers wag 48,2 (19 inches); the wrist or portion bem;
ing the smaller and partly smooth-rimmed suckers and tube}‘c.les Wad
15.24= (6 inches) long; the terminal portion, bearing small denticulate

suckers, was 22,8 (9 inches); the breadth of the front of. the plub Waf
7.62 (3 inches). The terminal portion had a strong carina-like mem

brane or crest along the back, and was here 5 (2 inches) wide trom
front to back.

The large suckers (Plate IX, figs. 1,1 a) of the tentacular arms areé
nearly circular in outline, and are broad, depressed, little oblique, con(;
stricted just below the upper margin, and then swelled out below th
constriction to the base, The calcareous ring is strong, white, fmd 5
ossified as to e somewhat rigid and bone.like. The margin is sur-
rounded by numerous (about 45 to 50) nearly equal, acute-triangnlarl
teeth, sometimes separated by spaces equal to their breadth, at othe(‘;
times nearly in contact at their bases ; their edges are so beveled a8 th‘
be sharp, while there is 2 triangular thickening in the middle of eac
at base. A wide, deep, and concave groove extends entirely around the
Tim & short distance below the margin; below this the lower part of the.
Tim 18 somewhat expanded and irregularly plicated, varying in width-
The largest ring examined by me measnres 31™ in jts greatest diameter

externally; the aperture ig 26™ and 23" across its longer and shorter
diameters ;*

greatest hight or breadth of rim, 117 least hight, 8™}
breadth of groove, 1.5 o omm,

" This specimen is Somewhay Wwarped by drying, so that the aperturo is not 80 0if”
cular as when fresh.
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The marginal suckers (Plate IX, fig. 10), alternating with the large
Oles on the club, are very oblique, with the rings strong and very one-
Sided, the height of the back being more than twice that of the front
ma_‘rgin. The aperture is not circular, the outer portion of the margin

0g incurved or straight. The groove below the margin is narrow
and deep, especially on the sides, but only extends around the front
ang sides, being entirely absent on the outer third of the circumference.
ohe denticles are about 22 to 24, slender, acute, not crowded, the most

{ them being separated by spaces greater than their breadth at base.
® outer ones are strongly incurved ; those along the sides are curved
Orwarq obliquely toward the front margin, while those on the front
:;&I‘gin point upward and sometimes rather outward. The denticles
§ © of nearly equal length, but those of the front margin are both more

“der and more acute; they all have sharp, beveled edges and a

L‘:’"kﬁlled median ridge or tubercle. The largest ring examined was
e 13ll5diumeter; height or breadth of back side of rim, 8""; of front

y O.Qim,
.T_he small suckers, covering the last division of the club, are very
Sm llar to the marginal ones last described, except that they ave much
a'l_lel‘ and more delicate, with a narrower and less oblique rim. The

Clticley of the inner margin are very acute,and point obliquely out-
of }, and upward. Greatest diameter of the one described, 6™ ; hight

8ck side of rim, 4*~; of front side, 1.5™.

The Small terminal group of smooth rimmed suckers, seen in No. 5,

€re not noticed, but they were not looked for specially.

Bano this species I have also referred the specimen (No. 13) from Grand
ive y Fortune Bay (see p. 12, where the genm'a.tt measurements are
800(1]1). Fortunately, Mr. Simms was able to obtain the jaws in pretty
condition, and also one of the largest suckers of the tentacular
Tl:;. L These specimens were forwarded to me by the Rev. M, Harvey.
ad been dried, and the jaws, which were still attached together
;iee © ligaments, had cracked somewhat, but all parts were present
Pt the posterior end of the palatine lamina, which had been cut or
Although these jaws had undoubtedly shrunken consider-
en when first received, they were afterwards put into alcohol
Atie; 4ve since continued to shrink, far more than would h'ave l?een
o lIl)ta-ted,‘lso that, at present, the decrease in some of the dimensions
om 5 ts to 20 per cent., while even the harder portions ha}re decrez}sed
Y me "0 10 per cent. froni the measurements taken when. first received
N When first received, in 1873, the upper mandible measured
tha;f li‘sl‘:his 1o reason to suppose that the shrinkage has Leen any more in this case
© others, but I have not had an opportunity for making comparative meas-
fmlfl the same specimens when recently preserved, and again after long
age":a:u 8:1001101, except in one -other instance (No. §), in which a similar

48 evident. (See table of measurements, p 22.)

« Miss. 5917

mentg
TeSorvagy
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111" in total hight or breadth; 88 from tip of beak to anterior end
‘of palatine lamina; 20 from tip of beak to the bottom of the n?wh%
The lower mandibje measured 967 in total length; 80™= from tip ‘_’
beak to inner end of alee; 19 from tip to bottom of notch.

At the present time (January, 1880), the breadth of the upper mfm‘
dible is about 90™ ; from tip of beak to anterior end of palatine lamll”;
(at junction with anterior edge of alm), 89" ; tip of beak to bojctom Od
noteh, 197 breadth of palatine lamina, 58™; beak to posterior enl,lu-
of frontal lamina, 90" heak to pdsterior Jateral edge of alm, 43""j
notch to end of anterior edge of alwm, 33™"; notch to end of harden .
or black portion of same (proper cutting edge),-17™; transvers
breadth at notches, 16™, The lower mandible measures, in length
82™; beak to inner end of al®, 67" to bottom of notch, 18™; bread:r?z
ale to nentum, 78" end of ale to outer side of gular lamina, 84 i,
inner side of gular to mentum, 50 ; breadth of gular, 44 ; breadth Ot
ale, anterior to posterior edge, laterally, 29m~; tip of beak to posterio
ventral end of mentum, 33~ ; tip to posterior lateral border of al@®, 11;
line with cutting edge of rostrum, 45 ; posterior lateral border of il .
to end of gular, 40"; Qepth of notch, 3 ; breadth of tooth, 8™
notch to end of cutting or hardened edge of ale, 20 to inner end 01‘
ale, 55™; breadth transversely, across teeth, 16, (See also the f0
lowing table of mmeasurements of jaws). 1

The beak of the upper mandible is sharp, strongly and regulﬂli
curved, most so near the tip; a radial ridge runs from the notch to th‘e
lateral borders of the als ; the anterior or cutting edges of the al® 3’&
Somewhat convex and irregularly crenulate. The lower mandible hasof
sharp beak, with a’ slight notely close to the tip; the cutting edges
the rostrum aye otherwise nearly straight; the notches at the base .e
deep and narrow V-shaped. The teeth are rather prominent, obtus%
slightly bilobed at the sSummit; the one on the right side of the mandle
ble is more prominent than the other, owing to the fact that the edZ
of the ala, beyond it, is more concave in outline. There is also a bro
and slightly prominent lobe in the middle of the anterior edges of 50
ale. The sides of the rostrum are strongly excavated toward the b”‘_
-and around the notches, and radially striated. The jaws are d&t
brown, becoming blackish toward the tips.
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Comparative measuremente of jaws (in inohes).*

259

A. princepas.

No. 13, fresh.,
of.

No. 10.

No. 14,

——
A. Harveyi.
£ 3
e21 2
- Iy e i - -
S |SEIl ¢ S
%z |&° . =& =
UPPER MANDIBLE.
%ﬁggﬂl, boak to end of palatine.-........ 3.55
Gm:::at breadth, palatine to frontal

8% transverse diameter............
Tip°T£0d of alm to dorsal end of frontal.
Tip of beak to same............... ceeeeas

P to anterior ond of palatine lamina. ..
Notch BOttom of NOLCh. .uerneenannnnnsnns
to end of anterior edge of alm
T8verse breadth at notoh. ............
Brens"@rao breadth between edges of ale
of pulatine laming...c........... .

Of palatine to edge of frontal iamina
t0 posterior edge of alm, laterally. ..

LOWER MANDIBLE.

Tota) ) !

ength, beak-to end of gular........

Tomta B0 bncr o SF o S0

3readlbr°“§1tb, gular lamina to cnd of al®

Antepj, O gulirlamina..................
Laiw ©dge of alw to end of gular

7D of beaid 1o

cak to Lottom Of NOtCh...........

'I‘lg :‘0) }‘OSterior edge of nle, laterally. ...

T o illncr ond of ale

Notep, {hueranglo of gular lamina. ......

Dopep t0.nner angle of ulw

Brogaof noten. o, M

Spregq | Of tooth in front of noteh. ... ...
of jaws between tooth............

N OQT\_‘— 5 N
A ¢ 1aud 10 | ie . _All the others haid been preserved in alcohol—Nos. 4
d 13 o had been dried for many years } P Tho amount of shrinkege

for

h'considers%‘{"ml yoars; No. 5 about one year; No. 14 for only a fow days.

able in those preserved long in alcobol or dried.

&paralive measurements of drchiteuthis Harveyi and 4. princqfs (in inches).
No. 5. No. 2. No. 14.
' A. Harveyl. A. Harveyi. A.. prinoeps.

| Frosh. | 2% | Fresh. | PX ' Frosh. | 10

j Freshe | corved. [ ¥Te8h- | garved. : served.
Tota)
) 1
%"W 131“,%' totipe of short arma................... 1609
Trol bagg o 2 Hp8 of tentacular arms. ... .
RoW bagg op SFM04 t0 tip of tail ........o.oo..

cad, £:5° Of ATM8 to origin of fing. ... ..o
g? Y, ed(:;nol 0?"“ of arms to mantle (above)....

rgu?lf il‘:;‘:’lll_:}o to tt_,ig of tail (nbove)..
F om th of caudal ﬂ?nu ot B

of body to
Cipdt edgg of outer angle of fin......
Cirguumf.el'en o :)‘E ﬁtl’ht;,r angle to sido of body

of tentaoular 4
. TS ...,
%e" sty %l;. iilckel'-buurin r portion

ongty, of ]n°l‘su] arme (st pairy. ......
Le“g?{h of lnt,é% ‘:lxl:’ms (sccond pair)..

of veoralarms (thivd pairy. ...
Greimiiroutyof s tourdh pai -
Cirgy, fglr‘encu of g




s. [50]
260 REPORT OF COMMISSIONER OF FISH AND FISHERIE [

Comparative measurements, §o.~—Continued.

-
. No. 14.
No.5. No. 2. . princeps-
- A.Harveyi. A, Harveyi. A.p s
o
Pre- 1. l Pre-  Fresh. gorved
Fresh. 'served. Fres | served. I/
1125
9
Circumference of third pair, at base..........__. 10
rcamference of third pair, 8 feet from base a5
ircumference of fonrth pair, at base ...
Circumference of fourth pair,

Circumference of tentacular arm
Circumference of terminal club of same
Diameter of largest sucker of ten
Diameter of largest sucker of ses
Aperture of latter.

tacular arms
sile arms

DETAILS OF TENTACULAR ARMS.,

Length of *club’ or expanded portion ... ... tomeees H
.Of part of club bearing 24 largest suckers........... 15 i
Of *wrist’ or part wit group of small suckers. ..., 7
Of terminal bart, with small suckers
Breadth of club in middle
Breadth of wrigt,
Breadth of slender middle por
Breadth of tp, from front to back
Circamference of club ... .. T
Circumference of wrist ... 07
ircumference of middle lpm’tions of arm
Distance between pedicels

of large sucker
istance between pedicels diagonally ...

:
Qb O RO

N
s

-

DETAILS OF BUCKERS OF CLUB,

Largest suckers, diar

neter in middle ,...............
Largest suckers,

dinmeter of borny ri
Diameter of facots around suckers ... ... ...
Largest suckers, hight from attachment . ..
Largest suckers, length of Dedicels .. ...,
gest suckers, hight of ring
ndary suckers, n
Mm-ggnal suckers,

T 'y
Seu;sllgsuckom of

wrist, diameter.
Buckers of te

Tinal section, diameter

The dried sucker fr
of the largest (Plate
diameter of the ring,
22m; greatest hig
on inner side, 6.5,
are nearly
triangular,
thickened,
Bmooth, and

Of the oth
is brobable, judgin
19 also belonged
much larger thay
served, and it wa,
did not know the
the settlement g
Dawe Bay, and

osseous in appearance.

om the tentacular arm appears to have bii?rerse
IX, fig. 11). At the present time th(i tr34.nm an

outside, is 28vuln; diametel‘§ of the_:,:‘].{,e’ =

ht of the ring, including dentlcl‘es, 9.5 ;. o
There are forty-eight marginal denticle ;]a-rl‘o 1
the same in size anq form all around. They" are

acute, with the edges beveled, sharp, f&_nd ‘_Vlt'h hztte
triangular ridge on the outside. The ring is white,

> e papen
er specimens enumerated in the first part of t‘hllscp%, g
g from the proportions given, that Nos. h‘;ve be
to A. princeps. Nos. 18 and 19 ap.pear toy :oeell pre
any of the examples of which portions ha\t‘% red theé
8 very unfortunate that the persons Wl'JO sefbuv mﬂes'of'
ir value, for they were both found within a fev of Notre
t Little Bay Copper Mine, on the south gr’m
could easily have been taken to Saint John’s.

on®
least hig,ht
whit

centra?
hart

it
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Observations on the specimens described from foreign localities.
A.—ATLANTIC OCEAN SPECIES.

We are largely indebted to Professor Steenstrup and to Dr. Harting for
our earliest knowled ge of the specimens preserved in European museurns,
Or-cast ashore on the European coasts. Professor Steenstrup* has given
aecounts, compiled from contemporary documents, of a specimen taken
at Malmij, Sweden, about 1546 or 1549, and ‘of two specimens of huge

€phalopods cast ashore at Iceland, in 1639, and November or Decem-
er, 1790, :

The specimen of 1790, deseribed in the MSS. of Svend Paulsen, 1792,

A tentacles 3 fathoms lon g; the body (with head) was 34 fathoms
g, That of 1639, described in Olafsens og Povelsens Reise til Island,
1, p. 716, was 4 to 5 fathoms long. :

In the article published in 1857, he also briefly mentioned a specimen
%ast ashore at Jutland, December, 1853, of which the jaws were pre-
Bex‘Ved, and on which he then based the species Architeuthis monachus;

3‘1 another specimen, which he named Architeuthis duwr, taken by Capt.

1h, Hygom in the Western Atlantic. He has also since described and
8ureqt ¢y jaws of the specimen of Architeuthis monachus obtained at
Utlanq iy December, 1853,

N the same memoir, of which I have seen only the first few pages, thef‘e
lge:‘eferences to a description and figures of “A. T‘ita.n,” obtained in
1595 by Captain Hygom in north latitnde 319, west longitude 76°. The
ter specimen appears to be the same as that referred to in 1856 as 4.
t,ufr » and the same that Harting{ mentioned, under the name “Archit_eu-

"8 dug Steenstrup,” as collected at the same time and place, and of which

e Published an outline figure (see our Plate XII, fig. 4) of the lower jaw,

Obied fron a drawing furnished to him by Steenstrup.
‘10 Arting states that the pen or ¢gladius’ of this specimen is 6 feet
Te Many important parts of this specimen were secu.req, and' I
eg_ret that I have been unable to see the figures and description of it,
lis}‘:rred to by Harting as forming part of Professor Steenstrup’s u.nput.).
. >ed memoir, But to judge by the outIme figure given by Harting, it

.a SPecies quite distinet from those described by me. The lower jaw
Iy :ﬁeddel'else om tvende Kimmpest‘ore Blmkspr:xtter, o‘pdrevne 161.39 og 13791\? ved
fomker Kyst, og om nogle andre nordiske Dyr. Firbandlinger Skandinaviske Natur-

oplyes’- v, pp. 950-957, 1847, Copenhagen, 1849. § ) _

85 Sninger om Atlanter colossale Blwkspruttor, Forhandlinger, Skand. Naturf., .

Y p. 182, Clristiania, 1857, ‘ )
°°tit1e; ‘1:‘1'1’01’,. of which. I have seon some'proof-shcets, given by him to Dr. Packard,
. tha 1 Spolia Atlantica.” This memoir has not been published. The plate (1)

.. Jave seen is marked  Vid. Selsk. Skrifter, V. Rekke, naturv. og mathem.
Qc.. 'V Bind;” and there are references to three other plates, illustrating ‘4. Titan,”
H . .
parllf’“crlption de quelques fragments de deux Céphalopodes gigantesques. Publiées
(Ve,.h.A ?démie Royale des Sciences d Amsterdam. 1860. 4to, with three plates.

Manua.l - Akad, Weten., ix, 1861.) The figures have been partly copied in Tryon's
of

Conchology, i, plates 60 and 86.
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Tesembles that of A. Harveyi more than A. princeps, and is a little larger
than that of our No. 5. The beak is more rounded dorsally, less acutés
and scarcely incurved ; the notch is narrow, and the alar tooth is not
prominent, ;

M. Paul Gervais, in the Journal de Zoologie, ix, p. 90, 1875, gives &
short description of this species, based apparently on the proof-sheets
and unpublished plates (not seen by me) of Steenstrup’s article referred
to above. He describes it as follows: A large species, of which a frag
ment of an arm preserved in the Museum of Copenhagan is nearly 3‘9
large as the arm of a man. The sucker-bearing surface of the arm 18
extended bilaterally into 2 membrane exceeding, on eacl side, the arm
itself. Diameter of the opening of the suckers 0.020"; of the sucker?
themselves 0.030", Length of the dorsal bone (pen) 2™; breadth [long‘
ueur, by error], measured in the middle of its length [longueur], 0.17™
He refers to Steenstrup’s Plates III and IV. '

In a letter to the writer, dated September 4, 1875, Professor Steen
strup states that, in addition to the specimens above mentioned, thes?
are, in the museum of the University of Copenhagen, two complete spec
mens of Architeuthis, preserved in alcohol. Both are of comparativel)r
small size. One, from the northern coast of Iceland,* he refers to 4
monachus. 1t has tentacular arms 10 feet long, and sessile arms 4 feee '
long. The other is a still smaller one, from the warmer parts of f’h:
Atlantic, possibly the young of A. aua. .

It is evident, therefore, that at no distant day most of the remalulug‘
d_;Oubtfu] points in respect to the structure and relationship of the SP‘?f
cles of this genus can be cleared up by Professor Steenstrup, even!
additional specimens should not be obtained. "

The publication of Professor Steenstrup’s detailed memoir upov t‘h’,s
genus would give great pleasure and satisfaction to all students of f'hlp
class of animals. His thorough knowledge of the group, and his numé
ous and important investigations of the Cephalopods, published duri?
nany years, will give special value to his conclusions. of

Haxrting, iu the importaut memoir referred to, describes specimens -
two species, both of which are apparently distinet from all the N°
foundland specimens enumerated by me. ﬂl .
_ The first of these (his Plate I is represented by the jaws and buce ol
Inass, with the lingual dentition and some detached suckers, preseXy :
1o the museum of the University of Utrecht, but fromw an unknown Joc?

1ty. 'These parts are well figured and described, and were veferr® i

Amm'tef‘ﬂ".g dur by Harting. The form of the lower jaw (see Plate f;
ﬁ.g' 1) is 1}n1ike that of 4. dux, for the beak is very acute, the cud,
.tmg edge is concave, the notch shallow and broad, and the alar toohe
s somewlat prominent, The size is about the same as our No. b- T o0
suckers (Plate X1J, fig, o @, 2 b) are from the sessile arms, and g,gry

of A. Harveyi. The edge is strengtheb®”

pretty nearly with thoge
This one ig referred to by Dr, Packard, Amer. Naturalist, vol. vii, p. 94 e
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&1 oblique, strongly denticulated ring, which, in all the suckers figured,
lncluding both larger and smaller ones from the short arms, has regular,
acute, subequal denticles all around the circumference, in this respect
8greeing with 4. Harveyi., The internal diameter of the largest of these
Suckers is .75 of an inch ; the external 1.05 inches. They were furnished
With slender pedicels, attached obliquely on one side. The lingual teeth
(see Plate XTI, fig. 1¢, copied from Harting) are in seven regular
Tows, and resemble closely those of Loligo. On that account mainly, in
3 former paper, I proposed to designate it by the name of Loligo Hart-
“"gii. Butsince that time I have been able to study the dentition of the
Sbeciey of Architeuthis and Sthenoteuthis, and now refer Harting’s spe-

. Cles to Avrchiteuthis, without hesitation, although the dentition is poorly

Bured. Professor Steenstrup, in a letter to me subsequent to the pub-
1Cation of my former papers, also expressed the opinion that Harting’s
;?echnen belongs to A. monachus. If distinet, however, as is possible,
ay be called Architeuthis Hartingii.
a h&} other species described by Harting was from the Ipdian Ocean,
d belongs to the genus Enoploteuthis (Plate XII, fig. 4, jaws).
N this genus there are large, sharp, curved claws (see Plate XV, figs.
2% b), both on the club of the tentacular arms and on the sessile arms,
pla.“"e of the suckers of ordinary squids. The teeth of the odonto-
ore, in Harting’s species, are remarkably small and simple (see fig.
) 6 .d, after Harting).” As this species does not appear to have had a
Pecia] name, I propose to call it Enoploteuthis Hartingii.
Whi ’Orbigny“ gave the name Enoploteuthis Moline to a large species? of
an deh the body was estimated to be about 4 feet long, found floating
1 omutxlated in the South Pacific, south latitude 30° 44/, west longitude
33, by Banks and Solander, in 1769, on Captain Cook’s second
Of this, fragments are preserved in the Museum of the College
urgeons, London.t
Similar species, perhaps based on the same specimen, was recorded
olina, from off the coast of Chili, as Seppia unguiculata.
1 l?u'fenant Bouyer, of the I'rench steamer ¢ Alecton,” encouutergd a
It ge (Jephalopod, in November, 1860, between Madeira and Teneriffe.
anq ;)dy “:as estimated to be between 15 and 1§‘ feet in length. A long
passegbomous attempt was made to capture it, and a slip-noose was
cut ¢,

€ a

around the body, but on attempting to hoist it ou board, the rope
Tough the soft flesh and the tail alone was secured. A sketch of
mal was made by one of the officers.

€ original account of this occurrence, given in the Comptes-Rendus

® French Academy of Science for 1861, is as follows:
mari‘nélgurens read the following report x.nade to the minister of the
=¥ M. Bougyer, lieutenant commanding the “Alecton.”

Histoize Nar, des Céphalopodes Acétabuliferes, p. 339, 1845, T

’s Cyclopedia of Anatomy and Physiology, i, p. 529.

.-Rendus Acad. of Sciences, vol. liif, p. 1263, For the following transla-
lndebted to Mr. Sanderson Smith.

tlou 8 Y am
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«SAINTE CROIX DE TENERIFFE,
«¢ Alecton,! December 2, 1861,
~ “Monsieur le MINISTRE: I have the honor to inform your excellency
that I anchoredl at Ténériffe the 1st of December, at eight o’clock In the
morning,

“From Cadiz to Ténériffe, that is to say, from the 27th of November
to Ist of December, I have encountered the most favorable weather;
thus, making use of my sails, setting the safety-valve at 0.30—in a word,
economizing fuel as much as possible, I have been sometimes able to re-
duce the consumption to ¢ tons a day, going to 7 or 8 knots, with a
moderate breeze from the northeast.

“A singnlar incident has marked my voyage. On the 30th of Novem- .
ber, 40 leagues from Téuériffe, at two o'clock in the afternoon, I encour
tered a monstrous animal which I recognized for the gigantic cuttle-fish
[poulpe géant], the contested existence of which seems to have bhee
consigned to the realm of fable, ‘

“Finding myself in the presence of one of these strange beings th ab
the ocean sometimes produces from its depths as if to offer defiance 'to :
science, I resolved to study nearer by, and try to gain possession of it.

“Unfortunately, a Leavy swell, takipn g us on the side, caused the ¢Alec
ton’ to rofl irregularly, and interfered with the evolutions, whilst the
animal itself, though almost always at the surface of the water, moved
itself with a kind of intelligence, and seemed to wish to avoid the vessel:

“After several enconnters, which permitted only of its being strack by
se\'eri}l balls, I succeeded in approaching near enough to place 2 har-
Poon in it, as well as to get a running noose aronnd it. We were Pre’
paring to multiply the fastenings when # violent movement of the an
mal cansed the harpoon to come out; the part of the tail where the cor
was fastgued broke off, and we brought on hoard only a fragment, weigh'
ing 20 kilograms [about 44 pounds]. :
L We, had seen the monster near cnough to make an exact painting of
it. Itis the giant squid [encornet], but the form of the tail seems 0
make of it an undescribed variety. It seemed to measure 15-18 feet t0
the head, shaped like a parrot’s beak, and enveloped by 8 arms, from
5 to 6 feet long. Its appearance was frightful, its color a Drick-red, a0
fchls half-formed being [étre ébauché), this colossal and slimy embry0, has
a repulsive and terrible appearance.

“Both officers and men begged me to have a boat lowered and t0 8.
and S€lZe again upon the animal and bring it alongside. They woulés
Itfﬂt‘ﬁPS, have succeeded, but I feared that in this hand to hand encot?’
for the sucmster inight throw his long arms, farnished with suckers, :ﬁfn
his formidable sco(frt’ upset it, aud' perhaps' strangle .some gailors

«1 thought thay I&:S, charged with electrlcz‘tl effluvia. satisty
& Sontiment op et ught not to expose the lnres.of my men to i

4 euriosity, even though this curiosity had science f0r
basis, and, notwithstanding the fever of excitement which accompar?
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Such g chase, I was obliged to abandon the mutilated animal, which, by
a sort of instinct, seemed to carefully avoid the vessel, dived, and passed
from one side to another when we again approached it.”
The following is a translation of a letter addressed to M. Moquin
andon by M. Sabin Bertholet, consul of France, which was also read
efore the Academy. It contains some additional particulars:

“SAINTE CROIX DE TENERIFFE, December 12th, 1861.
“On the 2d of Novewmber last the steam dispatch-boat ‘Alecton,’ com-
Inanded Ly M.Bouyer, licutenant commanding, anchored in our har-
01 on its way to Cayeniie. This dispateh-boat had encountered in the
5ea, Letween Madeira and Ténériffe, & mounstrous cuttle-fish [Poulpel,
Which wyy swimming at the surface of the water.
. “Thig animal measured from 5 to 6 meters in length, without count-
Ing jts eight formidable arms, covered with suckers, which crown its
fad. Its color was brick-red. Its eyes, hot rising above the sur-
face ot the head, had a prodigious development. and frightful fixity. Its
Mont),, shaped like a parrot’s beak, might have measured [offrir]
About, half a moter. Its body, spindle-shaped, but very much swollen
OWards the center, presented an cnormous mass of whieh the weight
'35 been estimated at more than 2,000 kilograms [4,400 pounds]. Its
M, sitnated at the posterior extremity, were rounded into two fleshy
lobes of very great size. It was on the 30th of November, about
‘a]f'l)'ast- twelve, that the crew of the ‘Alecton’ perceived this terrible
Phalopod swimmin g alongside. The commander immediately stopped
e Vessel, and notwithstanding the dimensions of the animal he ma-
Reuvered to obtain possession of it, A running noose was arranged
I orqer to catel it, guns were loaded, and harpoons prepared in all
‘“t@ But at the first balls which were fired at it the monster dived,
l)as§mg under the vessel, and speedily reappeared on the other side;
.ga-}n attacked with harpoons, and after having received several shots,
llt; lsa_DI)eared two or three times, each time showing itself some min-
L Safterwards at the surface of the water, agitating its long arms. But
¢ vessel followed it continually, or slackened its speed according to the
wvements of the animal. This chase lasted more than three hours.
en: Commander of the ¢ Alecton’ desired, at any cost, t.o disposp of .this
>y of a new kind; still, he did not dare to risk the lives of his sailors
¥ 'Iowering a boat, which this monster might upset by seizing it with
S10gle one of hLis formidable arms. The harpoons, which were thrown
erallt,l Peuetrated into the soft flesh and came out vivithou.t Success j sev-
o %alls had traversed it uselessly. However, it received one which
Cled ¢, wound it grievously, for it immediately vomited a great
Mantity of foam and blood mixed, with glutinous substances which had
Bei:irong. odor of musk. It was at this instant that they succeeded i.n
: 0g it with the running noose; but the rope slipped along the elastie
Y of the mollusk, and stopped only near the extremity where the
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two fins originate. They tried to hoist it on board. Already'the gr@i:ﬁ:
part of the body was out of water, when the enormous weight Oid tho
mass caused the running noose to penetrate the flesh and separate 1
posterior part from the rest of the animal. Then the monster, reieasz g
from this noose, fell back into the sea and disappeared. They s 'Othy
me, on board the Alecton,’ this posterior part. Isend you a suﬁiclltlan !
exact drawing of this colossal poulpe, made on board by one of the
ficers of the ¢ Alecton.* .,
“T ought to add I have myself questioned old fishermen of thflsl Can;l
ries, who have assured me that they have severql times seex}, in t-he Olc’lid
sea, great reddish calamaries, 2 meters or more long, which they
not dare to capture,” ) .
Messrs. Crosse and Fischer have, from the figure and thxs.narra;fzﬁ
of the officers,t proposed to establish for this specimen a species, W 1 ]
they named ZLoligo Bouyeri. The figure is imperfect, but evidently f‘tilpd
resents a ten-armed cuttle-fish, though only eight arms are showtlll, &de-
the tail is represented as truncated.f In fact, these ﬁgureg and the ’
scription are not sufticient to indicate specific or exact generic charactfl‘sé
The eight short arms, shown in the figure, are stout, tapered, and eb’
than half the length of the head and body together. It was o D
ably a species of Architeuthis, to judge from the caudill-l fin, descri ?ion-
consisting of two lobes of small size. It may be designated provis
ally as Architeuthis Bouyeri. .
'Iyn a popular work ent‘tiltled “ Les Monstres Marins,” })y "?rma“d L;; I;
drin, Paris, 1867, there is also a detailed account of this encoun nz
which, while agreeing in most points with those a-lready. quoted, (?on-
tains some additional particulars. Although it is put in quotatloo ¢
marks, and is stated to be by M. Bouyer himself, the original place ts
publication is not givei:, and I have not been able to _ ascertain 1s
origin. In this account the eyes are said to have been ¢ flat, glancon é
and as large as saucers [assicttes].” «“The part of the tail that we 11'1;’1g
on board weighed 14 kilogrmus; it was of a soft substance, exha 1n6
a strong odor of musk. The part which corresponds. to the bfl(’kb(’.th
[pen] began to attain a sort of relative hardness. It broke easily, mti-
an alabaster-white fracture. The entire animal, accordin.g to my o8 P
mate, weighed two or three tons (4,000 to 6,000 livres|. It 1)]0“'2k
[soufflait] energetically, but I did not observe that it ejected the bla
ish substance by means of which the small calamaries of l"Tveoundla‘niI ,
destroy the transparency of the water in order to escape from the
enemies. The sailors told me that they had seen to the south of G00
Hope poulpes similar to this, although of less size.” ing
The description in this work is accompanied by a cut representis
* This colored drawing was shown to tho academy,
t Journal de Conehylio

ud
logie, 3d ser., vol. ii, p. 138, 1862. See, also, Tryow’s Man
of Conchology, vol. i, p. 87, pl. 59, 1879 (figure copied from ¢ The Universe”).

$ One of the publighed figures

her
, 88 explained above, shows {en arms and all the ot
essential characters of Architeuthis,
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the creature swimming just beneath the surface of the sea. This is.
llll.like either of the other two illustrations that I have seen, but the
Origin of this figure is not given. In the popular work “The Ocean
World,” by Louis Figuier (London edition, 1869, p. 462), there is also an
account of this encounter, which is for the most part a translation
om the original accounts given above, accompanied by a figure which,
83 the author states, is copied from M. Berthelot’s colored representa-
tion of this scene” Thisis a very fair representation of a genuine Arohi-
te"tkis, and is of especial interest, if we recollect that when this figure
Was made there was no figure extant, nor any authentic description of
the form and structure of Architeuthis. The head is undoubtedly rep-
Tesented too large, but the form and proportion of the, body caudal fin,
:fnmsl’ and tentacles are very much like those of the Newfoundland ex-
Dles,
W Popular accounts of this, as well as of other large Cephalopods of ear-
€r occurrence, are contained in many other general works besides those
Teferred to above. *
follln “Les Monstres Marins” (p. 44), referred to above, there is the
Owing account, inclosed in quotation marks, but without any state-
m‘??t of the source from which it was taken : »
B An Amerjcan captain, whom I knew very well, in New York,” says
of: IE,I Révoil, “told me that in 1836, when he was in the neighborh?od
st ucayes Islands, his ship had been attacked by a cuttle-fish, which,
etching out its gigantic arms, had reached and dragged into the sea
e:;) men of his crew. With a blow of his hatchet, the ¢hief steersman
(11 Off one of its arms. This monstrous appendage measured 3% meters
_é feet) in length, and its thickness was that of a man. I have seen
: ISTcurious specimen of natural history in the museum of Mr. Barnum,
&n(? 8w York, where it is preserved, shriveled and folded on itself, in an
Tlous jar full of alcohol.”
Ba Ome of our older readers may, perhaps, have seen such a specimen in
Thum’s Museum, which, however, has not been regarded in this coun-
;Jszsl?ba ve‘ry reliable source of scientific information on such subjgcts.
5 1y this specimen, as well as the story, may have been an ingenious
Vention,
e%ﬁcil)rding to Jeffreys (British Conchology, vol. vz p. }24), a huge
ows alopod was stranded in 1860 or 1861, between HIH.SWIQR ar.xd Scal-
rofg, on the west of Shetland. ¢“From & communication received by
Ssor Allman it appears that the tentacles were 16 feet long, the
o :tl arms a.bout half that length, and the mantle-sac 7 feet; the man-
38 terminated by fins; one of the suckers examined by Professor
AL was # inch in diameter.”

\M}' Kelt, in the articlest already referred to, mentions a sessile arm

“ —

be eite;’:ﬁlfhese popular works, of permanent value, containing such accounts should

ondon_ o he World of the Sea,” translated und edited by the Rev. H. Martyn Hart,

r0c’e assell, Petter & Galpin, from Lo Monde de la Mer,” by M. Moquin Tandon,
edings Zoological Socicty of London for 1874, pp. 178 and 493.
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of a giant Cephalopod which has been long preserved in the British
Museum, but of which the origin is unknown. He states, in the first
article, that it is Jjust 9 feet long and: 11 inches in circumferel?ce at the
base, taperin goff to a fine point. There are about 130 suckers in .each f)f
the two alternating rows, those at the base being .75 of an inch in
diameter.

In his second article he refers this arm doubtfally to Ommastrephes
todarus, and gives the following description: .

“The length of this arm, from one extremity to the other, is just 9
feet; the circumference at the base 11 inches; and from this it grad-
ually decreases, terminating in a fine point. The suckers are armﬂgefl
in two rows throughout the extent of the arm, numbering, approxi-
mately, 150 to each Iow, or a total of 300 to the whole organ. F91~ty :
three suckers only are stationed on cach side in the first or proximal
half of the arm; one hundred on each side oceupy the whole length,
with the exception of 14 inches, this smaller length including the re-
maining fifty on each side, which are very minate and crowded together.
The comparative distances between the suckers throughout the whole
length in each row are ag follows: Between the first and second suckf}r,
13 inches; half way up the arm, 1 inch; at three-quarters of the entire
length, % inch; and within 6 inches of the distal extremity, 4 inch.
The relative diameters of the suckers at similar distances are: At the:
base, extreme outside measurement, 4 inch; inside mea-surement-. of
corneous ring, 3 inch; and, those suckers a little past the first few being
the largest, half way down, 4 inch outside and 3 inch inside measurement;
at three-quarters length, 1 inch; and at 6 inches from tlie extreme
point, § inch outside measurement, gradually diminishing from here to
the size of a pin’s head.

‘“The shape and structure of the suckers upon this British Museum
specimen agree with those of Ommastrephes todarus, as given by 1’Or1-
bigny, corresponding also with those figured by Harting, referred by
him to the same Species, and anticipated by the same authority to be
also identical with Professor Steenstrup's Architeuthis dur. More ml
Dutely they may be described as hemispherical in shape, the stalk oF
peduncle being attached laterally at the base of the hemisphere, the
point of insertion of the same in the cup being marked by a conspicunou$
pitlike depression. The horny ring is obliquely set, and much deeper
at the side opposite the insertion of the stallk; the inner margin is ser
rated; and in most examples the serratures bordering the deeper sid®
are considerably larger than in the other portions of the circumference;
1o Some instances the serratures, except at the particular point men
tioned, are altogether aborted, having the inner margin of the ring quit®
8000th; in other eXxamples, and more especially among the larger suckers
the teeth or serratures are equal or subequal. The average number @

gest rings is twenty.”

the teeth of the lar
Mr. Kent, unfortunately, does not state to which pair this arm
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belongs, But from his description of the two forms of suckers, it is
Probably one of the lateral arms, if it is in this respect like our young
4. Harveyi (No, 24). It evidently belongs to an Architeuthis, and is
Very near to our A. princeps. . :
_ In the Zoologist, London, 2d series, No. 118, p. 4526, July, 1875, there
18 an article entitled ¢ Notice of a gigantic Cephalopod (Dinoteuthis
Dbroboscideus), which was stranded at Dingle, in Kerry, two hundred
Years ago. By A. G. More, F. L. S.”. The article is chiefly a reprint of
the rude but interesting popular aceounts written at the time of the
Capture, and upon these Mr. More proposed to found a new genus and
Species. The character which he mainly relied upon, as of generic value,
18 the power of projecting the beak in the form of a proboscis. But this
1§ habitually done by the various common species of Ommastrephes, Lo-
ligo, &e., and perhaps by all ten-armed Cephalopods. There is not suf-
ficiellt evidence, from the published accounts, that this specimnen differed
}n any way from the Architeuthis monachus. It was described as 19 feet
!0 total length; the long arms having been mutilated,-the part remain-
g was 11 feet long, and as thick as & man’s arm; the short arms varied
Om 6 to 8 feot in length, and were as thick as a man’s leg, and had two
Tows of largé serrated suckers; the proboscis (buccal mass with beak)
W?S the size of a man’s fist; the beak was “somewhat like to an Eagle’s
U], but broader.” The whole animal was said to have been as large as
3 large horse. The length of the head and body together was 8 feet.
Mr. More has kindly sent me a tracing from the original figure. This
Shows g broad, oval, flat body, and a small caudal fin. The body or
WMantle haq evidently been split open and spread out flat.
his fact is also evident from the original descriptions, reprinted by
- More, in which the sides of the mantle are described as follows:
9"81‘ this Monster’s back was a mantle of a bright Red Color, with a
'0ge round it; it hung down on both sides like a Carpet on a table,
ng back on each side, and faced with white.” The liver, according
the descriptions, had been removed: “ When it was dead and opened
@ liver wayed 30 pound.” The proboscis had also been removed be-
BOI'e it was exhibited, and it is therefore very probable that the figure
g descriptions represent it as more extended than was natural.
© measurements given indicate a specimen smaller than several of
O'Zjimerican examples, and but little if any larger than our No. 3, from
Sie Bay, ’
he moye important of these ancient letters are hiere reproduced:

¢
. Lettor No. 2, from Thomas Hooke (Dublin) to Mr. John Wickins (Lon-
don) December 23, 1673.

F.“LOVING- FRIEND: Isend you this onely pursuant to my former of the
l.sh’ Which I now confirm to be as I gave you the first Account with
S addition of certainty, that knowing the man by name James Stew-

A1, anq hearing two or three nights since of his being at a Printers
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neer our house to get the Lord Lieutenants Order Printed, which he
gave him for exposing what he hath of the fish to view, I sent, desiring
to speak with him, and he came, having then the Picture with him of
the Fish, and he gave me himself the full account of it, viz.

“That in the month of October last, I think about the 15th day.he
was alone riding by the sea-side, at Dingle-I-cosh and saw a great thing
in the Sea, which drew his eye towards it,and it came just to him ; when
he discerned the horns it began to look frightfully, he said he was some-
times afraid to look on it, and when he durst look on it, it was the mqst
splendid sight that ever he saw; The Horns were so0 bespangled with
those Crowns, as he calls them ; they shewed he saith like Pearls or
precious Stoues ; the Horns it could move and weild about the Head as
a Snail doth, all the ten; the two long ones it mostly bore forwards, t}le
other eight mov’d too and fro every way ; When it came to shore .1ts
fore parts rested on the shore, and there lay ; He got help after awhile,
and when he saw it stirred not to fright them, he got ropes and I’Qt
them about the hinder parts, and began to draw it on shore, and saw it
stir’d not to hurt them, they grew bold, and went to pull with their hand's
on the Horns, but these Crowns so bit them, that they were forced to quit
their hold; the crowns had teeth undef every one of them, and had &
power to fasten on anything that touched them ; they moved the Horns
with handspikes, and so being evening they left it on the shore, and
came in the morning and found it dead. The two long Horns are about
one 11 foot, the other 9; the other 8 Horns, about 6 and 8 foot long 2
~ DPeice, and as thick as a man’s arm every one of them. He hath brought

up o Dublin but two short Horns of the Crowned ones, and the little
Head, being not able to bring the rest the way is so long.

“The certainty is attested by many at the place, and is no doubt &
very certain trath, the mantle was all red on the out-side, which for the
colour sake he kept a peice of it, it was five inches thick, and white un-
der; when they cut the Fish it had not a drop of blood, nor scale, nof
fiv, my man took a draught of the Picture which I have here enclosed;
he said it was as big as any horse as ever he saw, it had no leggs.
“Your loving friend, '
« THOMAS HOOKE.”

“ Letter No. 3, from Thomas Clear to his son, dated Drangon, neer Olonmelly

December 19, 1673.

“DEAR. SoN: I did the last week write to you, which 1 hope you
have received, to which I refer you. This inclosed paper is a form of #
strangg and monstrous Fish, that was cast on shore in the County 9
Kerry in Ireland, about a month since 'by a storm, you need not doub
the truth of it, for T have myself seen part of it, and have one of th°
Crowns by me to produce, I refer you to the paper for a relation of it}
Temember your duty both to God and man ; e carefull in both, and the
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Lprd direct you with all our Dear loves to you and all friends, concludes
Im that is your very affectionate loving Father. . .
“THOMAS OLEAR.

¢ The Monster Described.

“This Monster was taken at Dingle-I-cosh in the county of Kerry,
being driven up by a great storm in the Month of October last 1673;
Raving two heads, one great head (out of which sprung a little head
t"'VO foot, or a yard from the great head) with two great eyes, each as
’}"8' 48 a pewter dish, the length of it being about nincteen foot, bigger
I the body than any horse, of the shape represented by this figure,
ha"iug upon the great head ten horns, some of six some of eight or ten,
oue of eleven foot long, the biggest horns as big as a maw’s Leg, the
€ast ay his wrist, which horus it threw from it on both sides; And to it
gain to defend it self having two of the ten horns plain, and smooth
that were the biggest and middle horns, the other eight had one hundred

'OWns a peece, placed by two and two on each of them, in all 800
cro“'ns, e¢ach Crown having teeth, that tore any thing that touched

e, by shutting together the sharp teeth, being like the wheels of a
Watch, The Crowns were as big as a man’s thumb or something bigger,

at a man might put his finger in the hollow part of them, and had in
€0 something like a pearl or eye in the middle; over this Monster’s

Ak was a’ mantle of a bright Red Colour, with a fringe round it, it
g down on both sides like a Carpet on a table, falling back on each
Sqe, and faced with white; the crowns and mantle were glorious to
ore 91(1: This monster had not one bone about him, nor fins nor scales,
. leet, but had a smooth skin like a man’s belly. It swoom by the
3DDIts of the mantle; The little head it could dart forth a yard from
an‘il gl‘%‘t, and draw it in again at plesure, being like a 'lxawk’s bea}{
T ‘.lf&Vmg in the little head two tongues by which it is though.t it
W L.“ ed all its nourishment; when it, was dead and opened the liver

Yed 30 pounds. The man that took it came to Clonmel the 4th of
litl; IMmstant December, with two of the horns in a long box with t..he
Wa ¢ head, and the figure of the fish drawn on a painted-cloth, yvhxch

S the full proportion of it, and he went up to Dublin, with an intent

Shew it to the Lord Lieutenant.” :

¢ Letter No. 4, manuscript:
((]n

D & Letter from a very Sober person in Dublin dated 27th of
®Cember 1673,

" at -Csterday I went to Seé part of the Sea Monster, which was taken

N m‘lngle, viz. the two Bigg Hornes and the little head, the Hornes are

ful] ((:fﬁ{m‘e foot long, and about six inches thick towards the Root, and

little Coronetts about the Compass of a groat, and teeth in every

w,he. of them, they were fixt to the Horne, with a string like a Veine, by

lch 1 conceive they received Nourishment, rather then that the nour-
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ishment should be conveyed through them downe the Hornes.tomtllrl(e1
Beast. The head was not soe bige as my fist, th‘? mouth an;l ‘tT;vo Bill
shells upon it very black and shap’d somewhat like to an Labt l?: \fa 1;
but broader; In the mouth there was two tongues, and (as i deaty
declared that tooke this monster) the Beast had ‘natumll. p(':lw’?l 0
this head in or putt it out of the Body as necessity 1‘0(1111;39- and in the
In the Zoologist, June, 1875, p. 4502, and August, p. 4 1 IE,I tory, vol.
August number of the Annals and Magazine of Natura lsd l)) ;-ieﬁy
Xvi, p. 123, Mr. More also gave an account of t-'he capturel, a,x; L oS
described the beak, odontophore, and portions of the tentacles iy
of another specimen, taken off Boffin Island, on the west (i?asu 30 feet
land, April, 1875. The tentacular arms are said to ha,v? te? suckers,
long; the expanded portion, 2 feet 9 inches; the la.rgre c-('I} M‘nch' one
nearly 1 inch in diameter; those of the outer rows, .5 Qf an 1 . ) nce
short arm is said to have been 8 feet long and 15 inches in circumtere the
at the base when fresh. It had small suckers without teeth ;);:} Aot
horny rings, on the ¢ wrist’ of the ‘club’ and scattered a-longt thti t‘.maccom'
arms, as do our specimens. The rounded tubercleg. that alw .L)IS oy
pany these smooth-rimmed suckers are not mentioned, but ;(;(.-)-u'ﬁches
they were also present. The beak was 5.25 iuc]u‘:s long a-u(_l‘r. 1: Iot' lthO
broad, dark reddish brown, ¢ with a large tooth in both. wal ,.,lll , outer
‘inner mandible and a much smaller notch on each side of the .
mandible.” . ie
Mr. More believed this to be distinet from the Newik)xll)(}la'{l(ll :{;Zc::;:,
and referred it to A. dux, but his description agrees ciosely A ith t. o the
responding parts of A, Harveyi (No. 5) described by me, em‘zev I this
relatively somewhat greater size of the sessile arws at base. - others
respect, however, it is equaled or surpassed by our No. 14, and b.) ?. ty of
of the Newfoundland examples. This may also e ouly & peculiari )‘iz(’»
the female. The measurements indicate a specimen intern}efhate m'bdi-
between our Nos. 5 and 14, but the description is not sufficient t(:l in A
cate with certainty to which of our species it was nearest relate iore
more detailed description, with figures of the suckers and odontoll') ; rai
would probably settle this point. Mr. More supposed that the la CA'
suckers of the tentacular club were larger in his example than In
Hurveyi, but that is not the case.
Prof. G. 0, Sars, in his recent work

(Mollusea Reg. Arct. Norvegi®s
P. 377), also mentions a

5 e st

specimen of Architeuthis (12 feet l(mg)f’;/:zt
ashore on the Norwegian coast, at Foldenfjord, in 1874, He re (]Jl o
doubtfully to «4 gy Stecustrap” (from the Kattegat), by whic
should underg

tand 4, monachus, without doubt.
In “Nature,” A1

- 8
ok xxii, No. 25, October 21, 1880, . 5§“; "“dei‘a;f‘ge
caption “Apn Oct/OpllS,” there is an account of the stranding of a N .
Cephalopod, early in October, at Kilkee, County Clare, Ireland, f.'roﬂ:a -
letter of the Rev. R, J. Gabbett. The description, though very imp
feet, is sufficient t

ap .
0 show that it was not an Octopus, but probably &
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A?’chiteutltis, which had lost its tentacular arms, as is often the case
With stranded specimens. The length of the head is given as about 3
feet, and its diameter is given as 1} inches—probably a mistake for 13
€et.  The more important points are as follows: “Its arms had been
Partially broken; there were eight of them, each as thick as a strong
m'an’s upper arm, and beneath each were two rows of suckers like cup-
p;,ng'glasses, more than a shilling size in circuit. When*perfect, each
0 .these arms must have been from 12 to 15 feet long, and from the
Doing of one arm to that of its opposite was a length of nearly 30 feet.
© animals length, from the insertion of its suckers to the end of its
dy, must have been nearly 20 feet—perhaps more. Its mouth, like a
t}?-l'rot’s beak, was as large as two joined hands of a large man, with
® fingers outstretched. It weighed about 4 cwt.”

Examples from the Indian Ocean and New Zealand.

In ?he Journal de Zoologie, vol. iv, No. 2, p. 88, 1875, M. Paul Gervais
kzzgl"én a partial summary of the gigantic Cephalopods previously
él“fn’ and has mentioned an additional species (Architouthis Mouchezi
I AIn), of which portions were brought to Paris by M. Vélain, from the
1d of Saint Paul, [ndian Ocean, where it was cast ashore in Novem-
Com He also quotes the brief notice of the animal by M. Vélain (in
thatI’te.s-Rendus, t. 1xxx, p. 1002, Séance du Avril 19, 1875). It is stated
ee t.hl§ example belongs to the same group with Om:.nastrephes. A
the Hp!:u‘m and a rude figure of it, made from a photograph taken in
M ‘I;?Sl.tlou in which it lay upon the shore, has also been published by
h ' Vélain in the Arch. de Zool. Exper., vol. vi, p. 83, 1877, The figure
rdi een copied in Tryon’s Manual of Conchology, vol. i, pl. 82. Aec-
'0g to this figure, the tentacular arms were very long and the short
ap : Wwere trancated, probably owing to mutilation. One of the tentacu-
cay dzllns was saved, and, with the beak, was preserved in Paris. The
by it fin ‘Was narrow and lanceolate, adhering to the sides of the body
any 0ftzntlre length. In the latter feature this is very different from
o thhe nort.hern species. .
Dropo © Archives de Zool. Experimentale, vol. vi, 1877, M. Vélain has
o S¢d a new genus (Mouchezia) for this specimen. The peculiarity
refer:eg?:) %Dpﬁgrs to be the only character of any special importance
‘ y him, .
Soﬁ:'t;n-fW. Kirk, in the Transactions of the Wellington Philosophical
Tehog op oo October, 1879, p. 310, has published accounts of the occur-
anq. five specimeus of ¢ giant cuttle-fish” on the coast of New Zeal-

in};zfp:- The first of these was cast ashore at Waimarama, east coast,
Kirl belﬁ)er, 1{%70, Of this the beak was preserved and sent to Mr.
Tathe, 5.; T, Memt.srtzha'gen, whose account of the occurrence, Witl;' a
Nesg M ude description and some measurements made by an eye-wit-

) Aar, Kirk has printed. He gives no description of the beak, un-
8. Miss, 59— ;g

T,
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fortunately. The dimensions given are as follows : Length from tlﬁ zf.
tail to root of arms, 10 feet 5 inches ; circumference, 6 feet; lfangt .
arms, 5 feet 6 inches. ¢ The beast had eight tentacles, as thick a:he'
man’s leg at the root ; horrid suckers on the inside of them,.from ”
size of an ounce bullet to that of a pea at the tip; two horrid godggp-
€yes; and a powerful beak between the roots of the arms. His hea pul-
peared to slipin and out of a sheath. Altogether he was a most rey
sive looking brute.” . s be-
It is probable that this Specimen had lost its two ten.tacular arm ot
fore death, and that it wag actually of the same species as the Oh. nk
specimens recorded by Mr. Kirk. Mr. Kirk, however, seems to thi
that the above description refers to an Octopod. . o
*_ No.2. “The beak of number 2 was deposited in the Colonial pbell b
by Mr. A. Hamilton. The animal was captured at Cape Campbel lheﬁ
Mr. C. H. Robson, a member of this society, who very kindly furnis

e
me with the following information. Writing on the 19th June, 1879, b
says:

‘¢ In reply to yours of the 12th about the cuttle-fish, I'may stato tha:
while stationed at Cape Campbell I found several specimens of lilwlli'gh
size, all, however, more or less mutilated, except one, the beak of w ing
I gave to Mr. Hamilton. 1t was alive and quite perfect, the body bel 12
7 feet long, eight sessile arms 8 feet long, and two tentacular aerﬁha‘s‘ |
feet. I am, however, only writing from memory. Mr. Ha”ml?;n gth
the exact measurements, and I remember distinetly that the total len .
was close on 20 feet. . eas

“I am sorry to 8ay that Mr. Hamilton has mislaid the notes and m
urements, but those given above cannot be far out.” i,

No. 3. The third specimen was examined and measured py Mr. .Kgué
personally, where it lay on the beach. He also made a drawing of it, the
it has not yet been published to my knowledge. It was found on hat
beach at Lyall Bay, May 23, 1879, by three boys. Mr. Kirk s.tates tthe
it had been somewhat mutilated by the natives before he saw it, and he
pen or bone had been cut acrogs ; but he preserved all the pieces of

pen, the beak, tongue, and some of the suckers. Most of the suckers
had been torn off,

“ The length of bod
was 9 feet, 2 inches,
anterior margin of

¥ from tip of tail to anterior margin of the maﬂt::
and 7 feet 3 inches in circumference; the head ﬁfhe
mantle to roots of arms, 1 foot 11 inches; making o
total length of the body 11 feet 1 inch. The head measured & feet
circumference, The sessile arms measured 4 feet 3 inches in length, a.ns
11 inches in circumference. Each of these arms bore thirty-six §ucker n;
arranged in two equal rows (as shown by the scars), and measuring fro™

1§ 10 4 of an inch in diameter, Every sucker was strengthened byh:’;
bony ring armed wity from forty to sixty sharp incurved teeth. T b
tentacular arms haq been torn off at the length of 6 feet 2 inches, WhiC

Was probably less than half their original length. ‘
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~ “The fins were posterior, and were mere lateral expansions of the
Mantle, They did not éxtend over the back, asin the case with Onycho-
?eugkis, &c. FEach measured 24 inches in length and 13 inchies in width.
“The cuttle-bone, when first extracted, measured -6 feet 3 inches in
Dgth and 11 inches in width, but has since shrunk considerably. It
Wag broadly lanceolate, with a hollow conical apex 1} inches deep.”

No. 4. «Another specimen, measuring 8 feet in length, was lat‘ely
Caught Ly a fishing party near the Boulder Bank, at Nelson, concerning
Which 1 have only seen a newspaper cutting, and have not been able to
Obtain particulars.” ’ .

0.5, “A fifth was found by Mr. Moore, near Flat Point, east coast.
description was sent to Mr. Beetham, M. H. R., who, I believe, in-
®0ds communicating it to this society.”
_Trom the above descriptions it is not possible to decide with certainty
Whether these specimens belong to the Architeuthis-group or whether
€Y are more nearly allied to the Onychoteuthis-group, like Moroteuthis,
O the armature of the tentacular arms is not known. The broad-
:nc%late form of the pen, with a small conical hood at the end, would
M to indicate affinities with Avrchiteuthis, and the presence of true
Suckery on the sessile arms, and small size of the fins, are favorable for
) at‘view. Altogether, the descriptions indicate that this New Zealand
tI) €Cies ig related to, and perhaps identical with, the ope discovered at
® Island of Saint Paul, and first named by M. Vélain Architeuthis
Mof‘ckezi. It is to be hoped that Mr. Kirk will soon give detailed de-
“rDtions and figures of the portions in his possession.

le

8

C.—Ezamples from the North Pacific.

The following species, although the specimens when found had lost
"8 of their most characteristic parts, appears to be nearly related to
«c-li’lch,oteuthis, a genus having sharp claws instead of suckers on the
: of the tentacular arms, and a cluster of small tubercles and
Suckers on its ¢ wrist,’ to unite the arms together. It probably
farly related to the group Lestoteuthis, characterized below,

’

80,
Smooty

Mo
Toteuthis robusta (Dall, sp.) Vorrill, 1881.

Ommastrephes robustus (Dall, MSS.) Verrill, Amer. Journ. Scj., vol. xii, p. 236,
1876. :
Onychoteuthis ( Lestoteuthis) robusta Verrill, Trans. Conn. Acad., vol. v, pp. 195,

46, 252, pls. 23, 24, 1880.

Plate XIII. Plate XIV.

Tgiﬂ large and very interesting species* was discovered by Mr. W.
; all, negy Iliuliuk, Unalashka Island, off the coast of Alaska.t He

Rotg y, s the species referred to as perhaps Onychoteuthis Borgi by Mr. Dall in his’
irhf}’i“ large Cephalopods, in the American Naturalist, vol. vii, p. 484, 1873.
Weat ho T8t 8pecimen was found Ly Mr. M. W. Harrington, of Mr. Dall’s party, on the

Te of Amaknak Island, Captain’s Harbor, Unalashka, April 26.
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found three specimens thrown upon the beach, April 26 and May 8,
1872. He made descriptions, measurements, and some very valuable
drawings of them, while fresh. The specimens had all been more or less
mutilated by the ravens before they were discovered. He preserved the
pharynx, beak, and odontophore of No. 1, part of the ‘bone, a piece -
of the caudal fin, and the basgal part of one of the ventral arms, with five
of the suckers adhering, from one of the other specimens (No. 2), a,_nd
has generously placed them in my hands for examination, together Wlthv
his drawings, measurements, and notes. '

The parts remaining of the largest specimen (No. 3) when found had
@ total length of 427¢m (14 feet), but the ends of the tentacular arms had
been destroyed; length from tail to base of tentacular arms, 559 (8
feet, 6 inches); to front edge of mantle, 232.4 (7 feet, 74 inches); width
across fing, 107em (42 inches); diameter of body, 45.7¢" (18 inches); slel}'
der basal portion remaining of tentacular arms, 155°™ (61 inches); their
diameter, 6.3= (2,5 inches); short arms (ends gone), 76e to 102 ° (30_
t0 A0 inches); length of pen, 226~ (7 feet, 5 inches).

According to Mr. Dall's note the color was reddish, in fine red dot8
on a whitish ground, with a darker stripe on the outer median line of
the arms. The eyes were bluish black, furnished with lids, and with &
small sinus in front; diameter of the opening, 2.5 (1 inch).

The mandibles retracted into a short, yellow, puckered muz§19’
which was included in g longer, plain, proboscis-like tube, extending
an inch or two beyond. Siphon, short and thick.* Region of the ey®
Somewhat raised. The nuchal collar is well marked, and slightly abov®
It, on each side, is a raised epidermal ridge, from which three wavy
raised erests or frills, attached at their inner edge, pass obliquely back®
ward, on each side. No cranial cartilage was observed. Mantle fir®
and dense. The neck has one median dorsal and two ventral facet$
long, oval-shaped, with a median depressed line, but otherwise smoot?
and white; the dorsal moyes on a smooth part of the inside of the mar”
tle; the ventrals move on similar raised facets of the mantle beneath:
’ljhe. caudal fin was rather broad, lanceolate or spear-shaped, acute ab
tip. Gills yellowish olive, with obliquely transverse lamine, Gizz®
Yellowish, the muscles laid like a coil of spun-yarn, in layers transvers®
to one another.

The pen (Plate XIII, figs. 4, 5) was gone from the first specimetf
(No. 1) and broken in the others. It was found unattached in the dor
:ﬁtt:gxty. It pad‘a,. thickened median rib, but becomes very thin :i»
tudin 1e8’ and is divided Ly sharp, stiff ribs or folds into three 101; s
one.silon S on each side (Plate XILI, fig. 6). The posterior end
onesided, fnnel-shaped close to the tip, which is inserted into a 1008
round, thick, firm, cartilaginous cone, which tapers to a point poster

* No valve is shown in Mr. Dall’s sketches.
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orly. The portion of the pen (of No. 2) preserved* and forwarded to
‘I}e ineludes all the cone and a part of the posterior end of the quill-por-
tion, attached within the concavity of the cone (Plate XIV, fig. 7).
he anterior end of the cone is concave and very obliquely terminated,
the dorsal side extending forward some distance along the dorsal side
of the quill. The whole length of the preserved cone (doubtless much
Shrunken by the aleohol) is 44.5° (17.5 inches); of the dblique anterior
termination 15.25¢ (6 inches); greatest diameter 4 (1.6 incbes). The
Cone is nearly round, firm, translucent, brownish or deep amber-color,
ang composed of numerous distinet concentric layers. The concavity of
© anterior end firmly embraces the remnant of the funnel of the quill,
Which has numerous small costee converging to the apex ; two of the
Orsal costee are much stronger than the rest, forming a strong ridge
-ach side of the smaller median costa, which lies in a deep median de-
Pression or furrow. .
he tentacular arms had lost their olubs; but the part remaining was
ey.indrical, 2.5 inches in diameter. The other arms were somewhat
Ueker, The few suckers remaining on them were attached by slonder
m?dicels, and arranged in two alternating rows; they were furnished
horny rims having the edge entire, except where irregularly broken
4Way; those of the distal part of the arms were gone. '
e portion of the arm of the second specimen preserved in alcohol
8ent to mo came from the base of the left ventral arm. It is 65™™ in
Qngth; diameter from inner to outer surface, not including marginal
Tn“‘mbrane, 45" including membrane, 64™. It is well rounded on the
‘nep face, but more flattened on the upper side, while the outer surface
roadly rounded ; the outer angle has a strong, thick marginal mem-
s;anea 19=~ wide (see section of this arm, Plate XIV y fig. 8,¢). TFhe
eqckel‘-bearing surface is broad, with a slight marginal mgmbrane along ‘
l((n?h Mmargin (b, b'), rising into broad, flat, somewha.t thickened, blunt
s ©8 alternating with the suckers. Two alternating rows of ﬁ.rm,
"00th, rather irregular-shaped tubercles run along the median region,
¢en the rows of suckers, with which they alternate, on each side.
Thig Segment of the arm still bears five suckers, which appear to ?ep-
0t the first, second, and fourth pairs, though there may possibly
Save been others before the first of these. They are all similar, rather
All in Proportion to the arm, round, but little oblique, decidedly con-
R 1)(illea-th, and with a rather long, slender pedicel (f.ig. 8, a). 'ljhe
isorHY_ Marginal rings are dark brown, yellowish at the thin edge, which
' Gpt.-lm and nearly smooth, except where broken. The largest of these
of Aning suckers are 8.5™ in diameter outside ; aperture, 5 ; height
24D, 7™ Yength of pedicel, 3™,
l’llthtilx; Dan states that ho attempted to dry tho rest of this pen, and that of No. 3,
thyt tlfg turned brown, and then black, offloresced, and decomposed. Ho also states

Yellgw, < L0 When fresh, was translucent whitish, and that it changed to brownish
O% in tho alcohol,

Tegeg

-
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The exposed parts of the jaws are black and polished ; their interna}
lamin® are reddish brown, becoming translucent yellowish toward the
margins. .

The upper mandible (Plate XIV, fig. 5) has an elongated, tapered
considerably incurved, and sharp rostrum; the notch is rather narro¥
and deep, and a well-developed, triangular, lateral groove runs dow?l
from the notch for some distance, its upper border being in line with
the cutting edge of the rostrum. The anterior edge of the ale, so far
as normally exposed, is nearly straight, but slightly undulated.

The lower mandible (Plate XIV, fig. 6) has the cutting edges of the
rostrum slightly concave, with a slight notch close to the tip, which is
small and incurved ; the notch at the base is broad and shallow, bor
dered externally by a slight, angulated ridge; the exposed anterio¥
edges of the al® have each two slight lobes, but are otherwise nearly
straight ; the ale are broader toward the inner end, which is obtusely
rounded. :

The lower mandible now measures, from the tip of the rostrum to the
posterior dorsal border of the mentum,13""; tip to the extreme po%
terior end of the gular lamina, 50™; to the dorsal angle of the samé
33™; tip to the inner end of the ale, 46™; to the bottom of the notcls
13=~; breadth of alw®, 24™; transverse breadth gt notches, 12°. :

The upper mandible, from the tip of the beak to the end of the
palatine lamina, is 71™ long; from tip of beak to end of frontal lamin®
53==; to bottom of notch, 11™"; length of exposed (dark) portion ¢
anterior edge of alwe, 14™,

The odontophore (Plate X1V, figs. 1-4) has a very broad, thin, mar
ginal membrane, yellowish white in color, becoming brown and thick:
ened toward the dentigerous portion, where there is a row of very smally
thin plates, bordering the outer row of teeth; the ventral portion of the

. dentigerous band is dark brown, regularly convex, and narrowed grad-
ually to the obtuse end; the dorsal portion is considerably longe’
abruptly bent backward, with thegorders incurved, gradually decrea’
ing to the posterior end; on this part the teeth become much smaller
aund paler. _

The outer lateral teeth, on the anterior portion, are long, slendé®
sharp, and strongly curved; the median ones are much shorter, Wlt‘,
a sharp, strongly curved central point, and a very small, almost rud
mentary denticle on each side; the inner laterals are a little longer that-
the median, with a stout incurved point; on the outer side of its bf"se
there is a small denticle; the teeth of the two outer rows, on each sidey
are simple. ' ]

Length of odontophore, from anterior bend to posterior tip of dors?
end, 22°; to tip of ventral end, 14™; breadth of lateral membrat®
in middle, 11°=; of dentigerous belt, anteriorly, 8.

The following measurements were made by Mr. Dall fror the
specimens: -

fresB
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Table of measurcmenis (in inches).

No.1 No. 2. | No. 3.
T
nml‘}t?ngth (to mutilated ends of tentacles) .. 80 - 110 + 107 +
Baso ofnl‘ms to tip of tail (head and body)..... 61 67 102
Edge Of‘ﬂ‘ms to edgo of mantle ﬂhend) ceen [} 10.5
I‘ellgt.h mantle to tip of tail (boc y) .. .1 46 61 01.5
Broage, °f tail-fus (insertion to tip).. Y T 83.75 48
Len %h of tailfins . .... e ememeenanen | 185+ | 255 42
Bregibof ‘pen’.... 0 UL RSO 80 80
Legpi Of Pon, in middle .......... .. 000 QT reszeenesd] 12,25
Lengy of tentacular arma (ends gono)....... .| 30 + 43 + 61 +
E‘“memofgf”l’,%fl" seesile urms (ends gone) -. 30 4 23,5 + %g +
3 0y . ceveeeiraircccocsnnanncnas . 7.5  |eceeecen--

Dic2dth Lotween inaertions of ST, «orssee s s sosemaensasnens i SRR 3.5 5

CUBT OF B1'G vesasnssensnmennnsssnssnssnrnsomesne ssassnennonsnnannenetlisanensnn. 1 1.25
—_—

'W}The generic affinities of this species must be regarded as still some-
1t doubtful, owing to the absence of the tentacular clubs, and most
ethe Sl}c'kers of the scssile arms. The characters of the ‘pen;’ of
the gpntltlon, especially of t}le x.nedian teeth; of the nuchal frills; of
aste bhon; and of the cartilaginous facets, constituting the mantle
. Dings, all indicate that it belongs in the family Teuthide, near
rri?"Oieuthis. But in this family there is a great diversity as to the
Ih}:&‘(%mc:ant; of the hooks and suckers constituting the armature of the
- Some of these combinations are as follows:

TEUTHID.E.
Sessile arms with suckers only.

ZTf/chia.—Tentacular club with two central rows of hooks, rows of
on the““‘mk?rs along each margin, and a cluster of suckers and tubercles
" On wrist) Sessile arms with smooth suckers. (Teleoteuthis V.)
Wi yChOteu.this (typical).—Tentacular club with two rows of hooks,
t‘lberjln apical cluster of suckers, and with a cluster of suckers and

€S on the wrist. (Plate XV, figs. 6, a-c.) Sessile arms with
er8 in two rows. '
an d’;mftroteuthie (typical).—Two central rows of hooks, with proximal
tel,iOrflcal.suckers on the club, as in the last. Pen narrow, widest an-
OnZ; With a long, terminal, hollow cone. ,

ith 1 us.—Tentacular club with one or two central median hooks, and
sile al‘mmer'ous, multiserial, small suckers, distally and laterally. Ses-
all Serra: gvxt-h four rows of suckers, those of the two central rows larger,

Sessile arms with both suckers and hooks.

Abynis
Suck ; :shia--Tentacular club with two rows of alternating hooks and

o row;l the mifldle, and with a cluster of suckers on the wrist and
W0 row at the tip. Sessile arms with hooks on the basal portion, and
hOOde N 8 of small suckers toward the tips. Pen dilated in the middle,

8t the tip, Buccal membrane with suckers. :
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Lestotcuthis (gen. nov.).—Tentacular club with numerous suckers, and
_few large central hooks. Sessile arms dissimilar; lower ones with four
rows of suckers; upper, with two central rows of hooks, alternating with
marginal suckers on each side. Pen narrow, with a short, hollow, term-
inal cone. (Type, L. Kamtschatica Middendorff; sp.)

Sessile arms with hooks only.

Verania.—Tentacular club with hooks; sessile arms with hooks in two
rows. Fins large and broad. Pen lanceolate.

Acanthoteuthis.—Tentacular and sessile arms with hooks. (Fossil.)

Ancistrochirus.—Tentacular and sessile arms with hooks in two rows-
Pen lanceolate. Fins extending forward to edge of mantle.

Enoploteuthis (typical).—Tentacular club with two rows of hooks, and
with a cluster of small connective suckers and tubercles on’ the wrist:
Sessile arms all with hooks, in two rows, extending to the tips. FinS
short. Pen lanceolate.

The position of Moroteuthis amopg the genera enumerated above musb
remain uncertain, for the present, because the armature of the tentaculal
club is unknown. But as it has smooth-ringed suckers on the ventr
arms, at least at the base, it is probable that the genus is more nearly
allied to the genera in the first group. But it differs very decided!y
from all those named, in the form of the pen, and in having a long, solid
cartilaginous cone, shaped like a large Belemnites, appended to its pos’
terior end. In respect to this feature of the pen, this genus differs frow
all existing genera, and scems to have affinities with some of the weso’
zoic fossil genera. .

In Onychoteuthis and Teleoteuthis* the pen has a more or less la-ncef’-'
late form, with a small posterior hood or hollow cone, without a Solf
appendix. Gonatus and Lestoteuthis not only differ from Moroteuthis B
the pen, but have four rows of serrated suckers on the ventral arms.

The genus Ancistroteuthis (type A. Lichtensteinii) agrees somewba
better in the form of the pen, which is widest near the anterior end, fro®
whence it tapers back to a long and oblique, compressed, posterio’
hollow cone, but without a solid appendix at the end. It has numerots
longitudinal nuchal crests, like Onychoteuthis. .

1t is not improbable that it may become necessary to establish & dls;
tinet family for Moroteuthis, when its armature becomes known. In tha®
¢ase the family should be called Moroteuthide.

LESTOTEUTHIS Verrill, 1880.

The characters of Lestoteuthis Kamtschatica, which I proposed to tﬂkf";’:
the type of this generic group, are not yet fully known. The peculi® .
or, 1616)
; Versny

*This name is Proposed as a substitute for Onychia Lesuour, 1821 (non Hubn
The type-species is T. carribea (Les., sp.). 1. platyptera D'Orb. and T, Krohni
appear to be additional species,
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ties in the armature, both of the sessile and tentacular arms, as given
~above (p. 70), are quite sufficient, however, to warrant its separation
from all the other genera. Itspen, as figured, also differs from all others
hitherto described. It is narrowest anteriorly, gradually and slightly
€xpanding backward to the one-sided, conical hood or cone, which is not .
inserted into a solid terminal cone, as in Moroteuthis robusta, and the
blade is relatively larger. The caudal fin is large, rhomboidal, and
acute posteriorly, as in the latter. The tentacular club bears two large,
abruptly curved, claw-like hooks in the middle, with numerous small
8Suckers around them and on the proximal part. The length of the head
and body of the original example was about 28° (11 inches).

This genus is, in the character of its armature, very much like Qonatus

ars; the structure of its pen appears to be similar.

Mr, Dall has described a small species (probably young) from tho coast
of California, which may possibly belong to the same group. He re-
ferred it doubtfully to Onychoteuthis (O. lobipennis Dall).

4 large Cephalopod, referred doubtfully to Ommastrephes, has been re-
Corded from Japan and described by Dr. T Hilgendorf.* 1t was taken
On thie east coast of Japan, north latitude 35° to 36°. It had been split
Open, salted, and partly dried, and the viscera had been removed. The
onds or clubs of the tentacles were also gone. In this condition it was
00 exhibition in Yeddo. The following are the measurements given: Tip
of tail to front edge of mantle, 186= (6 feet, 1 jnch); mantle to mouth,
a'.bout 41+ (1 foot, 5 inches); longer sessile arms, 197 (6.5 feet); from
Y of tail to tip of sessile arms, 414°"; total expanse across outstretched

Btacles, 600°; circygnference of mantle (breadth as cut open), 130°";

eNgth of caudal fin, 60°; breadth of caudal fin in middle, 455 breadth
% forward end of caudal ‘fin, 28~ ; diameter of posterior tip, 1 tongue
N . flmnel, 10= broad, 6= long; eyc-opening, which was oblong-oval,
thhout an obvious sinus, 19°; distance between eyes, 26°"; diameter of
2:;31 8kin of lip, 12:" by 8™; breadth of sessile arms, 11"s of tenta-.cles,
0 7;‘"0 3™: diameter of horny rings of suckers on base, 1.5°"; height,
** 3 number of denticles, 37. .
tio € great size, and especially the length, of the cauQal fin in propor-
eien %o that of the mantle (4) render it probable that this was not a spe-
is N Of: Architeuthis. The form of the fin, its length exceeding its brt?adth,
is Uulike the usual proportions in Ommastrephes and Sﬂm%oteuthts. It
Omore Probable that this specimen belonged to Moroteuthis robusta, or
Some related form not yet characterized.

D.—Note on large species of Octopus.
Althon

armeq gh this article relates specially to the gigantic species of ten-

Speci ephalopods, it may not be amiss to add a few lines in respect to
"Mles of Octopus that attain large dimensions. It is certain, however,
He Yttheilungen der doutschen Gescllschaft fiir Natur und Viilkerkunde Ostasiens.

ra
See x:;:fegebefl von dem Vorstande, 1st Heft, p. 21, May, 1873, Yokohuma, Japan.
Awerican Journal of Science, vi, p. 237, Scptember, 1873.
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that none of the latter that have hitherto been examined by naturalis?
reach dimensions to be compared with those of the species of Architet
this, Moroteuthis robusta, and their allies. .

The common Octopus of the west coast of North America (0. punctat¥s
Gabb) is one of the largest of its tribe hitherto studied. According t®
Mr. W, H. Dall,* it occurs abundantly at Sitka, and there ¢ reaches &
length of 16 feet, or a radial spread of nearly 28 feet, but the whole
mass is much smaller than that of the decapodous Cephalopods of lesser
length. In the Octopus above mentioned the body would not exceed 6
inches in diameter and a foot in length, and the arms attain an extrem®
tenuity toward their tips.” Dr. W. O. Ayres tells me that he has ofted
seen this species exposed for sale in the markets of San Francisco
(where it is eaten chiefly by the French), and that specimens with the
arms 6 or 7 feet long are common. A smaller specimen, presented to the
museum of Yale College, was over 4 feet long and weighed 14} pounds

Prof. W. H. Brewer states that he has seen specimens in the Sa0
Francisco markets which spread 14 feet across the outstretched arms.

The common Octopus vulgaris (“poulpe” or ¢“devil-fish”) of the Med}‘
terranean, Bermuda, and West Indies sometimes grows to a somewh@
formidable size. According to Verany, the largest one seen by him wad
9 feet long and weighed 25 kilograms (Tryon). This one was captured
by a fisherman with his hands only. '

A large species, perhaps the same, occurs in the West Indies. Ac;‘
cording to Prof. B. G. Wilder,t a correspondent, Mr. J. S. Georges ¢
Nassau, New Providence, mentions in a letter the occurrence thero 9
an Octopus “10 feet long, each arm measuring J feet; the weight was
estimated at between two hundred and three hundred pounds.” It W85
found dead on the beach. This estimate of tlie weight is altogether oub
of proportion to the measurements given, which would correspond t0 &
weight of not more than thirty or forty pounds at the utmost.

Specimens of similar size have been recorded from other parts of the
world, while more or less fabulous accounts of more gigantic forms &
numerous, especially among the early writers. Fragments of hug®
species of Octopus are said by many writers to have been vomited by
wounded sperm-whales, but no scientific examination of any of thes®
has been made. At present it seems most probable that all the lﬂ-f.ge
fragments recorded as being vomited by sperm-whales belong to SPec".?
allied to Architeuthis.

Thereis nosatisfactory evidence thatany of these species of Octopus®
intentionally attack man, or that any one has ever been seriously injur® .
by them. They are rather sluggish and timid creatures, seeking shelt®"
in holes and crevices among rocks. They feed mainly upon bivalve mOS
lugks and crustacea, but will also eat fish, and may, perhaps, like lobstere
and crabs, devour the bodies of persons who have been drowned. Ther

ver

* American Naturalist, vol. vii, p. 485, 1873.
t American Naturalist, vol. vi, p. 772, 1872
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.18 g0l reason to believe that most of the supposed cases of Octopus at-
king and drowning persons (like that of an Indian girl of the Oregon
Coast, often cited), are merely instances of accidental drowning, or sui-
Cldes, and that tho presence of an Octopus is a post-mortem circum-
0ce. Their power and ferocity, as well as their size, have often been
Cxcessively exaggerated. .

P 4RT II.—MONOGRAPHIC REVISION OF THE CEPHALOPODS OF THE
ATLANTIC COAST, FROM CAPE HATTERAS TO NEWFOUNDLAND.

The number and variety of Cepbalopods known to inhabit this coast
ave been very much increased within a few years, principally through
6 investigation of the marine fauna carried on by the United States
18h Commission during the past ten years. Many of the newly dis-
Covereq species have been captured from time to time by the dredging
Partieg of the Tish Commission. Several very interesting new forms.
. 2Ve been presented to the Fish Commission by the enterprising and
llltelUg‘ent fishermen of Gloucester, Mass., nany of whom have, during
) ® past three years, saved and brought home at all seasons large col-
®¢tions of marine animals of all kinds, including a very large number
Dew and strange species, of the greatest interest.* Mr. A. Agassiz,
"‘Bﬂe dredging in deep water off the coast, on the Coast-Survey steamer
3 la‘ke,” last season, obtained three additional new forms, which are also
“Cluded in this revision. Descriptions of most of these new species
"3ve already been published by the writer in various articles in the
Merican Journal of Science, Bulletin of the Museum of Comparative
a%logy (vol. viii), Transactions of the Connecticut Academy (vol. v),
0d P Toceedings of the National Museum (vol.iii), but many additional
S and some new figures have here been added.
this revision thirty-two species are included; of these, two are
ably extralimital. Of the thirty species of Cephalopods that we
With'know to belong to this fauna, twenty-five have been added to it
I the past ten years; of these, eighteen species have been de-
irl ed ag new by the writer; among these were six new genera.

SUB(’LAss DIBRANCHIATA, or ACETABULIFERA.

G
_ Awm;di?mnchiata Blainville, Dict. Sci. Nat., vol. xxxii, p. 172, 1824.
ul}fé"“ Férus, & D'Orb., 1835; Céphal. Acétab., pp. v, XXXV, 1.
Dzb,an?h?rbigny, Hist. Cuba, Moll,, p. 5,1853.
4n edﬁaata Owen, Trans. Zool. Soc. London, vpl. ii, p. 103, 1838.
“a Gray, Catal. Brit. Mus., Moll,, vol. i, . 3, 1849.

In
Proy,

eia?imnch'iﬂl cavity large, containing a single pair of large, highly spe-
%84 gillg, each having a muscular branchial heart at its base. Siphon

l("’Olllcbtion, with or without an internal valve, completely tubu-

Big, Tl;e Rumber of separate lots thus Lrought in and presented to the Fish Commis-

By ::ountﬂ to over 900. Besides the invertebrates, many new and remarkable
© included in these donations. '
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lar. The interior lateral or basal lobes of the siphon are flexible, and
capable of acting as valves to close the opening of the branchial sac by
pressing against the inside of the mantle when it contracts. The jet of
water thus forced through the siphon by its reaction propels the ank
mal backward or forward, or in any direction opposite to that in which
its flexible extremity may be turned.

Body varying in form from subspherical to long-conical. Sides ofteB
with fins. Mantle destitute of an cxternal shell. The internal shell
when present, is dorsal,* and may be either horny or calcareous. Sessile
arms in four pairs, around the head, provided on the inner surface with
suckers or with hooks (modified suckers). IEyes highly developed-
Jaws in the form of a sharp, horny beak, the upper jaw shutting int0
the lower one ; jaws hollow and supported by strong internal cartilages-
Odontophore usually with seven (rarely five) rows of sharp tecth. AP
ink-sac opening near the end of the intestine, at the base of the siphOP'

The exposed surfaces of the body, fing, head, and arms contain withi?
the skin small sacs or vesicles filled with bright-colored fluids of differ”
ent colors, but most commonly various shades of purple, brown, red;
and yellow. These vesicles are known as chromatophores. They ar¢
under the control of muscular fibers, which are so attached to the™
that, by contracting, they cause the chromatophores to expand iflw
larger, flat, and more or less round spots of color. By the flattening
and enlargement of the chromatophores the colored fluids are spred
out into thin layers, making them appear of lighter tints. Sometimes
the chromatophores overlap each other in several strata when expanded'
When their muscular fibers relax the vesicles contract into minat®
spherical specks, and then appear much darker in color, but are mor®

- widely separated, so that the general color is paler. By this mean3

all these animals are able to effect rapid changes in their colors fo
purposes of concealment, or in accordance with varying conditions ¢
nervous activity. The muscular fibers of the chromatophores are co?
trolled by the nerves of the manile, and contract by reflex action, 82

also, apparently, in accordance with the will of the creature. Their ¢02’
tractility often persists for some time after the death of the animd”
‘When freshly-caught specimens are put into alcohol the chromaw'
phores expand.

*In this article, the terms used in describing the form and relations of part® “f:
those in most common use among systematic writers on this group of animals. 1o
attempt is here made to decide the still unsettled questions in regard to the homo 1y
gies of the arms and siphon with the foot or other parts of Gastropods, nor t0 apl ,
the later views of Huxley and others as to the genersl axial relations of the b of
For my present purposes I have thought it best to call the oral region the ante?
end and the opposite extromity the posterior end; when the animal is in it8 norzer
Lorizontal position, the side which is uppermost is called the dorsal side and the 10%
surface is called the ventral. The prehensile organs are called sessile arms and te‘; P
cular arms, and ths locomotive tube,is called the siphon, without reference to
homologies of these organs,
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This subclass includes two very natural divisions:
Decacera.—Ha.ving inside the circle of eight sessile arms, two long ten-
' .taeu]&l‘ arms, with suckers or hooks on the distal portion. Suckers ped-
lceled, and with horny rims. Body elongated, always with lateral fins.
- ‘Octopoda.-—Ha.vin g only the eight sessile arms. Suckers not pedi-
Celed, and destitute of horny rings. Body rounded, rarely finned.

Orper I —DECACERA, or DECAPODA.

'Dec“I’Oda Leach, Zool. Miscel., vol. iii (t. Gray) 1817 (non Latr., 1806).
H. & A. Adaws, Genera, vol. i, p. 25.
D D’Orbigny, Tabl. Méth, des Ckphal., p. 57, 1826; Hist. Cuba, Moll., p. 30, 1653.
Seca‘(?c.ra Blainville, Dict. Sci. Nat., vol. xxii, 1824; Man. Mal., p. 366, 1825.
Phinia Gray, Catal. Brit. Mus., Moll,, vol. i, p. 35, 1349,

W.Body generally elongated, often acute posteriorly. Head furnished
“}h ten prehensile arms, bearing pediceled suckers or hooks. Iour
fglrs of arms are shorter, tapering from the base, and covered with
o WS of suckers along the whole length of the inner face; the fifth pair
8rms, known as tentacles or tentacular arms, differing from the rest,
si?ld arising from a pair of pits or pouches, are situated between and in-
One the bases of the third and fourth pairs of sessile arms, and have a
erg _and more or less slender and contractile peduncular portion and a
Hlnal, usually enlarged, sucker-bearing portion. Beak at the end of
'p_rOtl‘actile pharynx, surrounded with a loose outer buceal membrane,
o ch is usually seven-angled and united to the arms by bridles. Siphon
Wiltll?ny with an internal valve. Eyes movable in the sockets, with or
Out lids., Ears behind the eyes. Head united to the mantle either
2 dorgal and two lateral, free, connective cartilages or by three mus-
Ar commigsures. Mantle eylindrical or conical, supported by an in-
¢y, 2al dorsal, horiy ‘pen, or by a calcareous internal.dorsal shell or
e ;7 always with muscular fins along each side, which are usually
_d Posteriorly, Male with one or more of the arms hectocotylized.
tai his group has been divided by D’Orbigny into the following two
"8, Which are, perhaps, more convenient than natural:
“;i?ﬁgopﬁidw.-—Eyes paked in front, furnishéd with free lids, with or
Out an anterior sinus; pupils circular.
enedyopsidm.—Eyes covered by transparent skin, sometimes with a thick-
.f°1d, forming a lower lid ; pupils crescent-shaped.

OIGOPSID.E.
FamiLy TEUTHIDZE Owen (restricted).
Teyt

Tmhl:dw (pars) Owen, Trans. Zool. Soc. London, vol. ii, 1838 .
O".’lchod;? .(P.?r.o) D’Orbigny, Céphal. Acétab., p. xxxvii (Introduction), p, 328, 1835-'48.
jhas H?!t.&h;dw (pars) Gray, Catal, Brit. Mus., Moll., vol. i, p. 45, 1849,

+ & A. Adams, Genera, vol. i, p. 30.

T :
cory “Wtacular armg furnished with sharp horny claws or hooks, which
€8pond with peculiarly and highly modified sucker-rings; true den-
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ticulated suckers may or may not accompany the hooks; tip of arm
with a cluster of small, smooth-rimmed suckers; proximal part of club
with a mixed group of connective tubercles and smooth-ringed suckers,
by which the arms can be fastened together and used in concert. Ses-
sile arms with hooks, with suckers, or with both. Eyes with free lids
and a sinus. Mantle united to neck by three simple, movable, con-
nective cartilages. Siphon with a valve and with dorsal bridles. Nu-
chal or alfactory crests well developed ; sometimes several longitudinal
crests exist on each side. Pen thin, lanceolate, usually with a posterior
hooded portion, and sometimes terminated by a solid cartilaginous cone.
Odontophore in Cheloteuthis and Gonatus with only five rows of teeth,
in others with seven rows. '

For a synopsis of the hitherto-described existing genera of this
family, see pp. 69, 70,

Owen’s family Teuthide included nearly all the Decacera having horny
internal shells. As adopted by D’Orbigny, it included Ommastrephide®

and Teuthide.
CHELOTEUTHIS Verrill.

Trans. Cond. Acad., vol. v, p. 234, Jan., 1881; Bulletin Mus. Comp. Zool., vol. viii,
p. 109, 1881.

Allied to Enoploteuthis, Lestoteuthis, and Abralia, but with a more
complicated armature than either of these genera. Ventral arms with
denticulated suckers, arranged in four rows; other arms have two me-
dian rows of sharp incurved claws, (distal portions have lost their arma- ,
ture). Tentacular arms long, with broad clubs, strongly keeled exter-
nally, and with series of connective suckers and tubercles extending for
some distance along the inner surface of the arms. Tentacular club pro-
vided with a marginal row of connective suckers, alternating with tuber-
cles,along one margin; with a central row of unequal hooks, some of them
very large ; with submedian groups of small, slender-pediceled suckers
(or hooks); with marginal series of small suckers; and with several
rows of small suckers covering the prolonged distal portion of the face.
Connective cartilages on the base of the siphon simple, long-ovate; the
corresponding processes of the mantle are simple longitudinal ridges-
Odontophore with five rows of teeth.

The caudal fin, pen, and many other parts are destroyed.

Cheloteuthis rapax Verrill. .
Cheloteuthis rapax Verrill, Trans. Conn. Acad., vol. v, p. 234, pl. 49, figs. 1-1f
Jan., 1881 ; Bulletin Mus. Comp. Zool., vol. viii, p. 110, Cephalopods, Pl
2, figs. 1-1f, 1881.
Plate XV, figures 3-3, 4.

The body was rather short and thick, tapering rapidly backward:
The caudal in appears to have been short-rhomboidal, but this is un- .
certain. The siphon is large, with an internal valve. The connective -
cartilages (fig. 3 ¢) on the sides of the base of the siphon are long-
ovate, with the posterior end widest and rounded. The corresponding
cartilages on the inside of the mantle are simple longitudinal ridges
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Head large, with very)' large eyes; pupils round. The arms arelongand
taper to slender tips; the dorsal ones are smaller and shorter than the
Others; the lateral and ventral pairs are nearly equal in length, and
:bmlt as long as the mantle ; the ventral arms are somewhat more slender
han the lateral ones. All the arms appear to have borne slender-pedi-
celed claws or hqoks, with strongly incurved horny points, but only the
eshy parts of these are left, in most cases, and the tips of thearms are
are. On the ventral arms these hooks were smaller, and in four rows;
00 fleshy portion of these consists of a small rounded Lhead with lateral
is €8, running up, on one side, into an incurved beak, so that the shape
wsomeWhat like a bird’s head. On the other®arms the claws were in
an; rows only, but they were much larger; in afew cases, on the lateral
dee 51, tpe horny claws are left. These are strongly compressed a,.nd
Pr Py imbedded in the muscular sheath, only the sharp incurved point
Qecting (figs, 3 ¢, 3 d).
0 ¢ tentacular arms (fig. 3) are long and strong, their length bheing
eer’e than twice that of the sessile arms. The club is rather stout, long,
8 ldedl.y expanded, and has an elevated, orest-like keel on the distal
eolo of its dorsal surface; this keel rises abruptly at its origin, and is
Ted on the outer side, but white on the face next to the inner surface
owhe club. The club is broadest near its base, the distal third is nar-
ling f?i:ld ﬂ.le tip rounded. The armature is remarkable: in the middle
My lere is a row of six medium-sized hooks (fig. 3, a’’), followed by tw.o
hory arger ones (a, a'), situated near the middle; these have lost their
Oluby' ?laWB; series of minute, slender-pediceled suckers run along the
W Cither side of the median line, and beyond the large hooks these
(fig, 3““1&3 and entirely cover the face of the distal third of the club
@oup’ a), t%lere forming about eight rows; at the tip there is a circular
sidg | of minute suckers (d’); toward the base of the club the lower
h&vinls expanded and bears a row of five peculiar suckers (fig. 3, ),
suckefsa marginal series of slender, minutg, incurved spinules; thes.e
Téote, i have very thick basal processes, which are appressed and d_l-
inpey en‘(’IWard the central line of' the club, bearing the suckers on their -
Date Withsic ;tttached by s}xort pedicels; round connective tuber.cles al.ter-
A maps ese suckers, in the same row ; beyond these there is a trian-
size; Othrg‘nal group of slender-pediceled suckers (c), of about th-e same
Subpneg; er rows of minute pediceled suckers (or hooks) occupied the
is indiea:: area between the marginal ones and the centrfal line, which
Pearg ¢ d by a strong white cord. The opposite margin of ‘the club
1Y ini © have borne several rows of small suckers, but this part ig
of se é)r“red. A band of minute papille (¢/), apparently the remnants
Org thy 8 and alternating connective tubercles, extends downward for
li o ‘0 half the length of the tentacular arm; at first this band is
Of the z;llfll)nuation of the connective suckers and tubercles on the margin
Surf, yand the papille are apparently in a single row, while the
hear them is crossed by fine transverse grooves or furrows ; but
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farther down the arms there may have been two or more rows of suck-
ers which have been destroyed. .

Tke beak (fig. 3 f) is somewhat compressed, with very acute mandi-
. bles. The upper mandible has the point long and regularly incurved,
with the cutting edge regularly arched, without a basal notch, and form-
ing, with the anterior edge, an obtuse angle. Lower mandible with 8
strongly incurved tip and regularly coucave cutting edge, having ne
basal notch and only a slight tooth on the anterior border, which forms
a very obtuse angle with the cutting edge. The radula has but five
rows of teeth (Pl. XV, fig. 4), the inner lateral rows being absent.

Color mostly gone, but where still remaining, as on the back of the
tentacular club, it consists of minute purple chromatophores; inner sul-
face of sessile arms purplish brown.

Measurements (in millimeters).

Length of DOAY - eeeeen i cai i aaeeieiaciiiacessacnatcocccccnnencsnnnes 78
Length of dorsal &rmB. cecace ccacnrcaeeiiioiicicaiiceconacrcosesscmeraancanane 58
Length of second pair of arms. «oceee oot aa o it aicciceiatacanee camnaaee 86
Length of third pair of arms ...c.ccaceiaoactiamrianiiiceeianancnens qramaaaee SZ
" Length of ventral Tm8. ... cceeeiaaiaenianctieccreecaaccacccccacconccancnncnns 8
Length of tentaculur arme.ceeee ooieiiener coitiiineeiiistacecetetcnncaacaanaes 225
B 71 ) L L 29
Breadth of club ... ccceeeicicneciiriiaerioreecataceeececcarancanccassccasannes 7
Breadth of tentacular 8rms........cccececceececaccenecscccce scaasorasnconnsesn 5
Breadth of lateral arms at DASe. ... oovutcmiecempennecomenracecacecs cocennnns 6
Breadth of dorsal arms «eeeeeveonencoaaan -2l e e e eicccesmmmnanaaene 5
Diameter of eyeball ... ...vecaeioieeeiareeeaecocsacoce cocaceiencnecarasencns 19
Length of connective cartilages on siphon...occccioioitiiiianieiiecananacaenn #
Breadth of the S2N18. caccce ceueoteonman cannee varencsccccccacnccsscmansesannsases 4

A specimen of this remarkable squid, in very bad condition, was takes
from the stomach of a fish trawled at station 893, in 372 fathoms, aboub
100 miles south of Newport, R. I. It was accompanied by a specitnen
of Ommastrephes illecebrosus, in a similar condition. It had lost its"pe"
its epidermis, and most of the horny hooks and sucker-rings ; the he#
was detached from the body and the caudal fin was nearly destro}’ed;
_ the eyelids were gone, but the eyeballs remained. The description must
therefore, remain imperfect till other specimens can be obtained. .

Several loose horny hooks of a Cephalopod belonging to this family
were also dredged in the same region. They resemble the hooks 0
Onychoteuthis Banksii (Plate XV, fig. 4), but may have belonged t0 *
rapax. A larger one, from station 892, is bent nearly into a balf circlé

GONATUS Steenstrup (f non Gray).

?Gonatus Gray, Catalogue Mollusea Brit. Mus., vol. i, Cephal. Antep., p. 67, 1849 (B
acters inaccurate).

tH. & A. Adams, Geners, vol i, p. 36. )

~ Body slender, tapering; caudal fins short, broad, united POSteri(,’ﬂy'

Pen narrow anteriorly, thin and lanceolate posteriorly, with a t;ermln:i.

hood-like expansion. Ventral arms with four rows of small, pedicellf’Jt

suckers; others with two larger median rows, with a horny ring, havi?
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2 Single\large Looked claw on the outer edge; outer suckers with longer
bedicels, ‘the herpy ring with several small denticles. All the suckers
bave a circle of minnte scales or plates around the aperture. Tentacles
long ang slender, the terminal part dilated into a narrow club, with a
Wembranous keel ; the club is covered with minute denticulated suckers,
ike the outer ones of the sessile arms; smaller suckers extend for some
distance along the armj; center of the club with one or two larger
¢laws, resemblin g the median ones of the lateral arms, their horny rings
aving a small aperture, and bearing, on the outside, a large claw-like
hool, Odontophore with only five rows of teeth.
andy Dr, J. 8. Gray the free eyelids of this species were overlooked,
on that account he referred it to the family Loligide. H. and A.
damg have made the same mistake. Their statement that the siphon
8 10 valve is equally erroneous.
Gonatug Fabricii Steenstrup.
Sepia loligo Fabricius, Fauna Grenlandica, . 358, 1780 (good description).
Onychoteuthis Fabricii Lichtenstein, Isis, vol. xix, 1318.
Méller, Kroyer's Tidss.,vol. iv, p. 76, 1842.
Loligo Fabricii Blainville, Dict. Sci. Nat., vol. xxvii, p. 138, 1823,
Onychoteuthis? amena Moller, Ind. Moll. Grénl., Krjyer's Tidss., vol. iv, p. 76,
1842 (young?). i
Gonatus ameena Gray, Catal. Moll. Brit. Mus., vol.i, Cophal. Antep:, p. 68, 1849
H. & A. Adams, Genera, vol. i, p. 36, pl. 4, fig. 21).
Gonatus amenus G. O. Sars, Moll. Reg. Arct. Norvegism, D. 336, pl. 31, figs. 1-15

(excellent), pl. xvii, fig. 2 (dentition), 1878.
Tryon, Man. Concl., vol. i, p. 168, pl. 73, fig. 290 (descr. from Gray, fig. from

H. & A. Adams, Genera?).
Verrill, Proc. Nat. Mus., vol. iii, p. 362, 1820; Trans. Conn. Acad.,vol. v, P»

237, pl.45, figs. 1-1 b, 2-2 &, Jon., 1881
Plato XV, fignres 1-1¢, 2-2d.

Olfso‘iy small, clongated, rather slender, tapering backward; front
uu; edge of mantle extending forward in a blunt lobe or angle.
rOntal fin very short, but broad, nearly twice as broad as long, the
atera;dGes extending forward beyond the insertion as. rounded lobes}
ong angles subacute; posterior angle obtuse. Arms stout and rather'
arm s, ;")he d(_)rsal and ventral pairs stouter than the lateral. .Ventra!
20 0 ear four rows of small suckers; on the others the .medmn TOW8
\,er§ 3 l‘)i)' are larger than the outer ones, with shortgr pedicels, a-n.d the
Singlq lhque horny ring, having a small opening, 18 deve}oped 1pto @
the g » large, hooked tooth on the outer side; around tl}e inner side of
Thg sI:erture there is a partial circle of-small flat scales, in §evera1 TOS.
With 1u ckers of the outer rows (2 a, 2 b) are about two-thirds as large,
orn onger and more slender pedicels and with lateral apertures; the
ang tyhl‘mg has about five acute-triangular teetl on the-outer margin,
QTOun(frte are several rows of small scales forming a broad circle entlrt?ly .
broag, he aperture. The tentacular arms are long and slender, W.lth
K €r ctubs, which bear a large number of minute suckers, much like
- Miss, 50—19
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the outer ones of the arms, arranged in many crowded rows, some of
which extend beyond the club along the arm; in the middle (fig. 1 f’)
there are usually one or two larger suckers (absent in our specimen), 1%
which the horny ring has a small aperture, and is developed into a larg®
hook-shaped claw on one side, and a complete circle of small plates su&™
rounds the horny ring.

Pen thin and delicate, narrow anteriorly, with slender lateral ribsi
posteriorly, for more than half the whole length, expanded into a thi?
lanceolate form ; posterior tip laterally dilated, with the edges involut®
(fig. 1).

A young specimen of this species, in nearly perfect preservation, was
recently presented to-the United States Fish Commission by Capt. wilk
jam Demsey and crew of the schooner ‘Clara If. Friend.” Itwas taker
from the stomach of a cod, off Seal Island, Nova Scotia.

Greenland (Fabricius, Méller). Porsangerfjord, northern coast of NO™*
way (G. O. Sars). Coast of Finmark, in stomach of “coal-fish,” abud” .
dant (G. O. Sars, Norwegian Exp. of 1878).

D’Orbigny, Gray, and other writers have erroneously referred tho
Onychoteuthis Fabricii (based on the Sepia loligo of Fabricius) to 0
Banksii. The detailed Latin description given by Fabricius applied
perfectly to the present species, and not at all to O. Banksii. He de:
seribes the four rows of suckers on the short arms, the small suckers a2
two large central hooks on the tentacles, the short candal fin, cte.

TFanmiLy OMMASTREPHID A,

Teuthidee (pars) D’Orbig., Céphal. Acétab., pp. xxxvii, 328, .
Onychoteuthide: (pars) Gray, Catal. Brit. Mus., Moll., vol. i, p. 43,1849, .
Ommagtrephide Gill, Arrangement Fam, Mollusks, p. 1, 1871,

Tryon, Man. Conch., vol. i, p. 107, 1879,

Body elongated, tapering to a point posteriorly, shorter and less acut®
in the female, often very large (Architeuthis). Sessile and tentacw®
arms without hooks, but provided with suckers, having denticulate
horny rings; tentacular arms with an expanded club, having four I‘OW'
of suckers on its middle portion, those in the two central rows larger’

" proximal portion with or without smooth-ringed connective suckers 8%
tubercles; tip with a cluster of smooth-ringed suckers. Siphonina des’
groove, attached by four bridles and strengthened by a median long"
tudinal dorsal band, free in the middle; an internal valve. Eyes Withf .
round pupil ; lids free, with a distinct anterior sinus. Nuchal or at g
tory crests consist of three longitudinal membranes on each side, unit® .
by a transverse one in front. Connective cartilages of the mantle threef
the lateral ones in the form of a longitudinal ridge, with a smaller trans
verse one across its posterior end; corresponding cartilages on the SiPho._

* long-triangular, with a longitudinal and a transverse groove. TwO 0

ducts. Hectocotylized arm of the male either the right or left venlrd”

Pen usually very narrow along the middle portion, and with t ree .
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?ibsi anterior and posterior portions expanded, the latter with the edges
Iovolute, and forming a terminal hood or hollow cone.

OMMASTREPHES D'Orbigny (restricted).

g?ma‘”"c.l’hes (pars) D'Orbigny, Voy. Am, Mérid., 1835; Céphal. Acétab., p. 341,

% and Todarodes Steenstrup, Oversigt K. Danske Vidensk. Selsk. Forhandl., 1880,
P.90. .

Bogy elongated, pointed posteriorly. Caudal fin broad, trausversgly
THomboida], Pen narrowed behind the middle, with a strong median
bang large marginal ribs on each side; near the posterior end thin and
%nca«Ve, expanded into alanceolate form; at the tip involute and sli ohtly
hooded~ Head large. Eyes with lids; having a distinet sinus in front.
3 8 stout, the third pair usually stoutest, with a dorsal keel; all the
riréns have marginal membranes, strengthened by transverse mus?ular
Wi 8es, exterior to the suckers. Suckers of the arms deep and obllqt}e,
th horny rims, which are strongly denticulate on the outer margin,
¢ Median tooth usually largest. Tentacular arms rather long and con-
actile, stout, with a moderately wide terminal club, which has along its
Didqlg region two rows of large central suckers, and a row of smaller
cla 8inal ones alternating with them on each side; proximal ‘pa-rt; of
.  With small denticulated suckers only; distal part of club with four
¥1ght rows of small denticulated suckers. ,
.&tt 'Phon-tuhe placed in a groove on the under S§de of the head, and
an Ached to the head by a lateral bridle on each side behind the oyes,
de Y a pair of bridles on its dorsal surface, at the bottom.of.the
Dl“ession in which it is lodged. Terminal oritice transversely elliptical, -
is o Shed with an internal valve. The depression back of the siphon
sMooth jp our species, in some other species longitudinally furrowed.
QXtea“_ﬂe-fasteniugs (“apparatus of resistanoe”), situated on the basal
. ~8ion of the siphon, consist of two large triangular Dosses, each -
8hy an elongated and somewhat ear-shaped longitudinal fosse, and a
gy, OWP:I‘ transverse one. On cach side of the inner. surface of the
rais:lle 18 a corresponding T-shaped cartilage, consisting of a short,
ridge( ) 101.lgitudinal ridge, swollen posteriorly, .and a lower transverse
Of ¢, Which fit closely into the fosses on the siphon. The do.rsal side
terpa(;thead has a median longitudinal facet, that fits up;n_l 1:tsi :g:nt
sul)porton the mantle, over the anterior part of the pen, which g i

behihe Duchal crests are formed by a transverse tegumentary fold

in ¢ eyes, from which run backward, on each side, three longi-
toper X\ 1amelle, which are delicate, and bave a sensory (perhiaps olfac-
Y) Unction,

(lestliltc ¢al membrane seven-angled, thin, corrngated on the inner surface,
i) o

© of suckers,

r i 3 . .
appeanch‘al auricles and gills large. Liver massive, stomach and cacal
Mdage voluminous.
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The male has one of the ventral arms (which may be either right 0¥
left in our species) hectocotylized near the tip, by an enlargement ap
flattening of the bases of the sucker-stalks, while their cups become gmall
or abortive. ’

The female has oviducts developed on both sides, but they are small
and simple, opening below the bases of the gills. Twosymmetrical nida-
mental glands, which are comparatively small and simple in our speciesy
are situated behind the heart.

Professor Steenstrup, in the paper last quoted in the above synonymy;
has given a revision of the Ommastrephes group. He divides the ol
genus Ommastrephes into three genera, viz: I ILLEX, which includes
Q. illecebrosus, with O. Coindetii, the closely allied Mediterranean forin;
II. TODARODES, which includes only the well-known Ommastrephes %0
darus of the Mediterranean, to which he restores the name sagittates
Lamarek, which has been otherwise employed by other authors during
balf a century past; ITI. OMMATOSTREPHES (restricted), which corre”
spounds exactly with Sthenoteuthis, éstablished by me in a paper pub-
lished several months earlier. (Trans. Conn. Acad., v, p. 222, Febrt

.ary, 1880.) In another part of bis article he refers to my paper, whick
had been promptly sent to him, but he makes no reference whatever 0
the genus Sthenoteuthis, nor to the species 8. megaptera, which, as a sp&
cies, had been described by me still earlier (1878) and in far greater de
tail than most of the other species which he mentions, and which should,
under his system of classification, bear the name of Ommastrephes Mm%
gaptera. Nor does he point out any new characters for distinguishing
this generic group other than those first given by me, viz, the presenc®
of connective suckers and tubercles on the tentacular arms, proximal 0
the club, and the great development of the membranes on the laterd
arms. Under the ordinary rule of nomenclature, by which the first ¢o*"
rect subdivision made in an older genus shall be entitled to prioritys
while the original name shall be retained for the remaining group, the
name Sthenoteuthis ought to be maintained for the division first esta®”
lished by me, while Ommastrephes (restricted) should be retained for &
part or all of the remaining species.

While I very much regret this confusion of names, I perceive no way
to remedy it except by the application of the usual rules of priority-
can certainly see no necessity for the imposition of new names whes
others equally good were already provided. As for the distinction be
tween Illex and Todarodes, it seems to me very slight and scarcely 0
generic importance. Iller is characterized by having eight rows 01
small suckers on the distal part of the club and'a smooth siphoﬂa
groove. Todarodes is characterized by having four rows of distal suct’
ers and some small grooves or furrows at the anterior end of the siphon?
groove.

But I have a species (which I refer to 0. Sloanet Gray) from Tasmé’
nia which agrees with Illex in having a smooth siphonal groove, b
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With Todarodes in having only four rows of distal tentacular suckers,
aad in the sharp denticulation of its large suckers. According to Steen-
st_rup’s system this would have to be made still another genus, or clse

18 generic characters would have to be entirgly changed in order to
adm_ib it into either of his groups. The existence of eight rows of suclk-
8 in Tllex seems to be due werely to the crowding together of the or-

Wary four YOws ; nor can we attach much importance to the superficial
a‘;"“OWs in the siphon-groove. Therefore, my own opinion is that Illex
a Todarodes should Le reunited and should retain the name Omma-

rephes* in g restricted sense. The absence of connective suckers and
e'uber(ﬂes on the tentacular arms will be the most important diagnostic
haracter to distinguish it from Sthenoteuthis and Architeuthis. Dosidicus

?}’gel‘ha-DS, only an abnormal Sthenoteuthis with partially reproduced
ring,

ommaeuephes illecebrosus Verrill.—(Short-finned Squid.)

Loligo illecebrose Lesueur, Journ. Phil. Acad. Kat. Sci., vol. ii, p. 95, plate
not numbered, 1821 (figures incorreet).

Blainville, Dict. des Sei. Nat., vol. xxvii, p. 142, 1823.
Gould, Invert. Mass,, ed. 1, p. 318, 1841 (habits).

Loligo piscatorum La Pylaic, Ann. des Sci. Nat., vol. iv, p. 319, 1325, pl. 16
(habits as obsorved ut Saint Pierre). :

Ommastrephes sagittatus (pars) D’Orbig., Céphal. Acétab., p. 343, pl. 7, figs. 1-3
(ufter Lesucur).

Gray (pars), Catalogue Moll. British Mus., part i, Cephal. Antep., p. 58, 1849.

Binney, in Gould’s Invert. Mass., ed. 2, p- 510, 1870 (excl. syn.), pl. 26, figs.
341-344 [ 341 is imperfect]* (not pl. 24; fig- 339.)

Tryon (pars), Man. Conch., vol. i, p. 177, pl. 78, fig. 342 (very poor, after Le-
sueur), pl. 79, fig. 343, 1879 (not pl. 78, figs. 341, 345).

Ommastrephes illecebrosa Verrill, Amer. Journ. Sei., vol. iii,p. 281,1872 (syn-
onomy); Report on Invert. Viney. 8d., &e., 1373, pp. 441 (habits), 634
(descr.); Amer. Journ, Sci.,, vol. xix, 1. 289, April, 1880; (illeccbrosus)
Trans. Conn. Acad., vol. v, p. 268, pls. 27,29, figs. 5,5 a, pl. 37,fig. 8, pL.
38, fig. 2, pl. 39, figs. 2,3 a 3 b, 1880-'3L.

ez illecebrosus Steenstrup, Oversigt K. Dansko Vidensk. Selsk. Forhandl,
1880, p. 90 (author’s separate copy, reccived August, p. 20).

Plates XVIII-XX.

e];(;,(ll]y’ in the younger specimens, long and slender ; in- the adults, es-
case ¥ when the stomach is distended with food, ax}d in the breedmg
ensn% rather stout; most so in the large females; n preserved speci-

he apparent stoutness of the body depends very much upon

L]
WOI‘TIO{;Z\ Boe Do necessity for the proposcd rcfprmation'of the ori‘gi'un.l spelling of this
80 longyaoha.ngmg it to Ommatostrephes, for usage justifies the clision of a syllable in
*Thi hame, _ The original spelling has been unchallenged for over forty years.
2, fig 3?}15;0(:108'18 not well figured in tho last edition of Gould’s Invertebrates. Plate
341\';4' , which Mr, Binucey refers to it, really represents a Loligo. Plate 26, figs.
Of thiq erroncously roferred to Loligopsis pavo), was doubtless made from a specimen

speci . . . ;
8hor nr?emcs’ but, if so, the Jong arms were incorreetly drawn, and confused with the
ns,
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whether the mantle was in a contracted or expanded state when theé
animal died. Caudal fin transversely rhomboidal, or broad spear-shapé
about one-third wider than long, its breadth usually less than half the
length of the mantle; the posterior borders are nearly straight and for®
nearly aright angle at the posterior end ; the anterior marging are some”
what convexly rounded, and the front margin extends, at the sides of
the body, considerably forward beyond the insertion of the fin. Rati0
of fin-length to mantle-length 1:2.48 to 1:3 (the latter in the young
ones). Average proportions, in eight adult specimens, of fin-lengtl
(from insertion) to length of dorsal side of mantle, about 1 : 2.55; Dbreadth
of fin to length of mantle, average, 1:1.90 ; length of head (dorsal edg®
of mantle to base of arms) to mantle-length, average, 1: 7.15,

The head is large, well rounded ; the exposed portion is shorter that
broad, its breadth about equals that of the body, inordinary contractions
its sides, in the region of the eyes, are somewhat swollen; the under
surface is flattened, and has a deep, nearly smooth excavation, semici’”
cualar, or rather semielliptical, in outline, to receive the dorsal half of the
siphon-tube, which fits into it closely.

The sides of the head, back of the eyes, have a rather prominent
transverse ridge, back of which the head suddenly narrows to the neck:
The transverse ridges curve Lackward slightly and meet on the dol‘t"lffl
side of the head, where they are less prominent. Three thin, lamelll
form, erect folds of the skin extend backward from the transverse ridg®
on each side of the head ; of these the middle or lateral one is about i
line with the lower eyelid ; the upper one is, at its origin, about midway
between the latter and the median dorsal line, but its posterior edg®
bends downward and joins that of the one below; the lowest of th®
three is shorter and curves upward, and finally joins the middle one &
its posterior edge. These folds form, therefore, in counection with th°
transverse ridge, two well-defined lateral areas or facets, of delicate alt
evidently very sensitive integument, placed just in front of the mantlé’
opening, on cach side, where they must be bathed by the inflowing ¢Vt
rents of water. A pair of large special nerves extends directly from the
cephalic ganglion to these organs. It seems probable to me, therefor®
that they are the seat of a special sense, analogous to, if not identic®
with, that of smell. They are, also, closely connected with the orga®®
of hearing, and the crests may be of some service in concentratit®
sound vibrations. A small auditory pore is situated within the lower
facet. ’

The pupils are round and the eyes are large, though the opening ber
tween the lids is usually rather small, especially in alcoholic specimeﬂs'
In these the aperture is usually contracted to a small, oblique]y-trims'
verse, irregular-triangular form, or even to a narrow oblique slit; Wh.
more open, the aperture is still usually somewhat angular; the anterio
sinus is narrow and extends downward and forward. ,

The eyelids form, when nearly expanded, an irregular oval, the longost
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dameter placed transversely and somewhat obliquely, while the narrow
and deep sinus extends forward and somewhat downward. When partly
closed (Plate XIX, fig. 4) the opening between the lids generally be-
omes morg oblong, and sometimes approaches a triangunlar form.
he mantle is thick and very muscular; its anterior margin hasa con-
‘ave outline beneath, forming a slightly prominent angle on each side;
fom thege angles it advances: somewhat to the slight median dorsal
angle’ which projects forward but little, and does not form a distinct
¢, and sometimes it is hardly noticeable, even as an angle, the trans-
°Tse outline of the edge on the dorsal side being, in that case, nearly
Straight, or advancing a very little in the middle.
he sessile arms are rather stout, tapering to acute tips. The dorsal
TS are g Jittle smaller and shorter than the others; the second and
m“‘d Dairs are nearly equal in size and length, the second often a trifle
° longer; those of the fourth pair are usually intermediate in length
®tWeen the first and second pairs.
A_H the sessile arms are stout and armed with similarsuckers. Along
2 inner angles, outside the suckers, they are all similarly provided .
Mmarginal membranes, which rise to about the same height as the
Ckers, on each side. Just proximal to each sucker, on the inner face
th ® arm, arises a thickened, transverse, muscular fold, that extends to
¢ edge of the lateral membrane, which often recedes between their
®mities, 30 as to have a scalloped outline.
ot e dorsal arms are a little shorter and decidedly smaller than the
1 €3, The two lateral pairs of arms are stountest and lgngest, and
satly equal, sometimes one pair and sometimes the other Leing longest.
th © ventral arms are a little longer than the dorsal and shorter than
N hteral ones. The dorsal and upper lateral arms are trapezoidal in
8l tion, witl, the inner face rather broad. The dorsal arms have a
lghFIY elevated, median dorsal crest, commencing near the base and
v Uing to the tip. Those of the second pair have a broader, mem-
%00us f01d on the lower outer an gle, along the whole length. Those
Bl'aue thi_l‘d pair are stouter than the others, and much compressed l-at;-
¢ ¥: with the outer surface rounded, close to the base, but becoming
Mbresseqd and keeled farther out, and having a high median ridge
Ve °Test along its middle region, becoming narrow toward the tip. The
Tal arms are trapezoidal in section, with & narrow fold along the
°r angle, which is acute, while the inner ventral angle is rounded.
in he tentacular arms (Plate X VIII, figs.1a, 2) are long; when extended,
Tesh 8pecimens, they reach back beyond the base of the caudal fin.
a‘loey are rather stout, rounded-trapezoidal along the peduncular portio.n H
beo St upper-outer angle a thin fold runs from the base to the tip,
Ocommg on the back side of the club a wide carina, which often folds
folgn Obliquely towurd the upper margin of the club; two less marked
3 Tun along the inner angles, defining & narrow iuner face along the
, Ole length, but on this face there are no suckers, except close to where
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it begins to expand into the broadcr.lhce of the club; along the sides of

the club the marginal membranes become much wider, rising to a 1evé

with the suckers, and have transverse. muscular ridges opposite tho
marginal suckers, producing scalloped edges.

- In the male of our species one of the ventral arms (Plate X VIII, figs
3, 3a) is strongly hectocotylized, somewhat as in Loligo. But in ti®
species it is the right arm about as often as the left that is modified:
Toward the tip of the arm, for some distance, the pedicels of the sucker$
especially of the outer row, become shorter, and theé bases of the suck?™
stalks become larger, broader, and transversely compressed, while the
cups of the suckers themselves decrease rapidly, till they become very
minute, and on a number of the most flattened and largest stalks they
are cntirely abortive, in the case of the medium-sized males, but versy
close to the tip they may again become normal, The inner row of suck:
ers is more or less modified in a similar manner; but fewer of the sucke®
stalks are affected, and these are usually not so extensively altereds
though in the larger males many of them are commonly destitute of cup’
and have the same flattened form as those of the outer row, with whic
they are usually united along the median line of the arm, forming ”
zigzag ridge. Ina very large male (J), with the right ventral arm mod¥
fied, the alteration of the sucker-stalks becomes obvious at about tbo
45¢h sucker, and there are, beyond this, about 80 modified sucker®
exicnding to the very tip; of these, about 30, in the outer row, are repr®
sented ouly by the flat, lamelliform bases of the sucker-stalks, witho!
cups; on the inner row the small cups extend for about ten sucke®
farther than on the outer. The lamelliform processes are united med”
ally in a zigzag line along the entire tip. The modified partis about “fl
inch in length. This arm is as long as its matoe (though in other spec”
mens it is often shorter); but it is broader, stouter, and more blunt #
tip, both the inner face and lateral membrane being increased in widt?
The younger males, 4 to 6 inches long, have the corresponding suckcfs
less extensively modified, and the cups, though very much reduced in
size, arc usually present on all or nearly all the stalks.

The portion of the tentacles which bears suckers is always less that
half the whole length. The relative size of the suckers varies great _
in both sexes, perhaps in connection with a renewal of their hor?
rings. DBut in some extreme cases the loss of the sucker, or of the cu
tire cluh, and the regeneration of a new one will best explain this vard
tion.

The club is long and moderately broad, gradually widening from tho
peduncular part of the arm, and tapering at the end to a rather biu?”
flattened, and carved tip, which is strongly carinated on the outer 5!

. by a thin lJamina. The suckers commence a short distance in advar
of the expansion of the club. They are at first small, deep cup-shapets
and somewhat scattered, in two alternate rows, but all of these Sﬂ{""'
ones have oblique rims, strongly. denticulated on the outer margin W
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four or five long incurved teeth, while the inuer edge is smooth. Of the
8mal] ones, before the commencement of the two median rows of .large
Suckers, there are from ten to fifteen.
The middle region of the club is occupied by two rows of large suckers
8. 2) and by a row of small marginal ones, on each side, alternating
With the large ones. The uppermost of the two rows of large suckers
“ontaing one or two more suckers than the lower, and they are also
arger. The number in the upper row is seven to nine, in the lower five
0 seven, the largest specimens having the greater number. Of these,
@ three to five middle ones in cach row are decidedly the largest, and
Jave the edge of the marginal ring nearly smooth and even; at each
“0d of cach row the suckers diminish in size and the edge becomes
entiCulatc(l, at first by the formation of narrow incisions, which leave
road, stout, blunt denticles; but as the suckers diminish in size these
€tome longer, narrower, and more acute; their inner margins remain
Mooth, The large suckers are broad and moderately deep, somewhat
Wollen below, and a little oblique, The marginal suckers are much
smilller, shallower, more oblique, and have the entire rim finely and
arply denticulated, the denticles being longer and strongly incurved
the outer margin. Beyond the rows of large suckers there is, at first,
Swall group of sharply denticulated suckers, in four rows, resembling
ane arginal ones in form and size; but these rapi_d}y decrease in size
ofd become moro crowded, till they appear to form eight crowded TOows
Very small suckers, with minute apertures, which occupy the entire
360 of the terminal section of the club to tbe tip; at the extreme tip
€re is a’ cluster of small smooth-rimmed suckers, as usual.
he suckers of the sessile ‘arms are largest on the two lateral pairs,
o which they are nearly equal, and the largest are about the same in
tlze as those ou the tentacular club, the latter being often the smaller in
€ males, but usually the larger in the females; those of the ventral
8 are smallest; those of the dorsal arms are intermediate in size be-
€en those of the lateral and ventral arms. The first few suckers (three
ere Ve), at the base of each arm, are smaller than th9se beyond, 131‘1t in:
wi 43¢ regularly in size; they have the edge of the rim nearly entire, or
ith only a few bLlunt teeth on the outer margin; then follow about
elve suckers, of the largest size. Theso large suckers (P]a-te-Xlx,
m%g.d‘s’ 5 @) ave deep, oblique cup-shaped, somewhat S\.vollen in t}xe
le, with oblique horny rims, whicl: are entire on the inner margin,
on the outer have a large, strongly incurved, acute median tooth,
eef]ach side of which there are usually four’or five shorter, flat, blunt
“’hill; I.Jut toward the base of the arms these are fewer and shorter,
oft, e dlstally they become more numerous, longer, and more acute, and
‘0 the edge is more or less denticulate nearly all around. The larger
Smciﬁlel's are followed by a regularly decreasing .scries of thirty to forty
n er secondary ones (figs. 6, G a), not counting the numerous very
enes, within one-third of an inch of the tip. These secondary
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suckers grade gradually into the large or primary ones, both in size and
form; they are, however, armed with four or five very sharp incurved
teeth on the outer margin, of which the median one is longest, whilé
the inner margin is usually entire. They are very oblique and one-sided
in form. The membrane around the rim of all the suckers is thickeneds
but most so on the basal ones; it usually recedes behind the large media?
tooth, leaving there an emargination, .

The outer buccal membrane is not very large; its inner surface ¥
closely covered with lamelliform folds and wrinkles; its border is pro:
Jonged into seven acute angles, from which membranes extend to the
opposite arms, going to the upper sides of the second and fourth pairs
of arms, and to the lower side of the third pair; but the seventh angle
is in the median dorsal line, and the membrane from it bifurcates, one:
half going to the inner side of each dorsal arm. Immediately aroun
the jaws there is a circular, thickened, rugose oral membrane, with 2
strongly lobed edge, while its inner surface is radially wrinkled 2n
covered with scattered rounded verruce. A plain fold intervenes b€
tween this and the outer buccal membranes. The beak and pharyd®
can be protruded its whole length, when in use. At such times the or3
membranes are partially unfolded.

The jaws are sharp and incurved at tip, reddish brown (o DrownisB
black in color, with the posterior borders of the laminw whitish ap
translucent. The upper mandible has a much incurved tip, with th®
cutting edges regularly curved, and with a shallow notch at their bases
beyond which the anterior edges rise into a broad, obtuse lobe or 107
tooth, by which the hardened and dark-colored part, as seen’ by tran¥
mitted light, has the form of a sharp angular tooth, but its actual pr®
jection anteriorly is but slight, because the translucent edge beyond!
rises to about the same level. The lateral-posterior borders of f'he
frontal laminm are sinuous and incurved in the middle; the palati®®
lamina is broad, with the posterior lateral edges incurved and sinuov®

The lower mandible has the extreme tip strongly incurved, forming 8
slight notch close to the tip, below which the edges are slightly incurved
or nearly straight, with a decided V-sbaped notch at the base; the a’
terior edges, beyond the notch, form a triangular tooth of the inDé
laminze, but this is obscured, unless viewed by transmitted light, by ¢
outer alar lamina, which rises at its anterior edge, where it is trans o
cent, nearly to a level with the tooth; the inner ends of the ale are Wld"f _
than the middle, and broadly rounded ; the gular lamine are short, 537
rowed posteriorly, with their inner edges incurved, and with a thickené®
prominent ventral carina. )

The jaws of a large specimen measure as follows: Upper mandible, tl?
to posterior end of palatine lamina, 22m=; to dorsal end of frontal la-mlnff
16==; to posterior lateral edgeof same, 9™=; to base of cutting edge, 5" !
inner edge of palatine lJamina to dorsal end of frontal lamina, 17%%; ]O‘::,
mandible, tip to inner end of ale, 13m»; to ventral noteh of al®, 4"’
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to ventral noteh of gular laming, 9= ; to posterior end of same, 16==;
to base of cutting edges, 55m. .

The buccal mass has, on the outer surface of the dorsal and lateral
Sides, a broad, thin, brown Lorny plate, with a notch posteriorly, in the
edian line, '

The odontophore {Plate XIX, fig. 3) is remarkable for the length
anq sharpness of the teeth, especially of the central and ounter rows.

€ median teeth («) have a long and very acute median denticle, with
luch shorter lateral ones. The inner lateral teeth (b) have broad bases
and g long and very sharp central denticle, with a much shorter lateral
U8 on the outside. The next to the outer lateral teeth (c¢) are sim-
Ple, slender, and sharp. The outer lateral teeth (d) are much longer,
Strongly curved, and very acute.

: The pen (Plate XVIII, fig. 4) is long and slender, with a slender mid

10 and stron gmarginal ribs; the anterior end is thin, broad pen-shaped,

Ubacute ; from very near the anterior end it tapers gradually backward

about the posterior fourth, where it becomes very narrow, apparently
c(mSiSt,ing only of the consolidated lateral ribs and midrib, the former
OWing on the ventral side a thin groove between them, the latter ap-
n‘?ﬂring as a slender ridge on the dorsal side. The posterior portion is
Arrow.lanceolate in form, with thin edges and a strong midrib, com-
%%ed of the united marginal ribs of the anterior portion; the thin
8es are incurved, so as to give a canoe-shaped form to this portion,
hear the tip the edges unite beneath into a short, hood-like tip.
anteriorly the lateral ribs show two grooves on the ventral side, and

Phear to he composed of three united ribs.

® ground-color of a specimen taken by me in 1870 at Eastport,
¥ £, When first caught, was ‘pale bluish white, with green, blue, and

Uow jridescence on the sides and lower surface; the whole body,

» and outer surfaces of arms and fins were more or less thickly
szgsmd with small, unequal, circular, orange-brown and dark brown
%, having crenulate margins; these spots were continually chang-

iln 8ize, from mere points, when they were nearly black, to sppts
ligh 1.5om jp diameter, when they were pale orange-brown, becoming

g T colored as they expanded. On the lower side of body, head,
Siphon the spots were more scattered, but the intervals were gen-
¥ less than the diameter of the spots. On the upper side the spots
1apre. Mmuch crowded and in different planes, with the edges oft(?n over-
th Ping, thug increasing the variety of the tints. ‘Along. tl.le mlddle. of

on ack-the ground-color was pale flesh-color, with & dlStlIl.Ct medl.a'n

Sal _band, along which the spots were more crowded and tinged with
lige,}::1 n ﬁl}e specks. Above each eye there was a broad lunate spot of
Uppe burplish red, with smaller and much crowded brown spots. The
ereIhSurface of the head was deeply colored by the brown spots, Wh.lch
Q 2ere larger, darker, and more crowded than elsewhere, and situ-
Colog o Several strata, The under sides of the arms and fins were
ed like the body, except that the spots were smaller and much less

Sra])
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numerous. The suckers were pure white. The eyes were dark, blue-
black, surrounded by an irideseent border.

The colors change constantly, when living or recently dead, by mecans
of the continual contraction and dilation of the chromatophores. The
different tints pass over the surface like blushes.

In specimens recently preserved in alcohol the same pattern of color-
ation is usually visible. The dark dorsal band on the body and head,
and the dark patches above the eyes, as well as smaller dark patcheS
in front of the eyes, can be plainly seen. In these darker parts the
chromatophores are much crowded, and have a purplish brown color)
varying to chocolate-brown in specimens longer preserved. On othel
parts of the body the chromatophores are more scattered and usually
reddish Drown in color, with a circular or elliptical outline; when ex-
panded, the larger ones are about 1 in diameter. The under surfaceS
of the fins, siphon, head, and arms have fewer and smaller spots, and
are, therefore, lighter colored, and appear nearly white when thes®
spots are contracted. '

A fresh specimen, caught in Casco Bay, in 1873, had the following
proportions: Length of head and body, not including the arms, 221*”j
length of caudal fin, 84mm; breadth of fin, 90==; diameter of body, 35™"}
length of upper arms, 80==; of second pair, 100m=; of third pair, 100=%j
of the ventral pair, 90m™=; of tentacular arms, 182mm,

Of our specics I have measured large numbers of specimens pro
served in different ways, and also fresh, and have found no great varis”
tion in the form and relative length of the caudal fin, among specimeDs
of similar size and in similar states of preservation, nor do the sex6$
differ much in this respect. The young, however, differ very decidedly
from the large specimens in these proportions. The modes of preserv®
tion also cause much of the variation in the proportions of fins and arm?
to the mantle, The two sexes are probably equally numerous, but in ou’
collections the females usually predominate, and the largest specimens
are usually females, though equally large males occur, In 31 measure
specimens, in aleohol, from various localities and of both sexes, th
average length, from tip of tail to dorsal edge of the mantle, was 176"
(6.96 inches); from tip of tail to insertion of fin, G6== (2.60 inches)
Average proportion of fin to mantle-length, 1:2.68. Among these tho
proportions varied from as low as 1:2.48, in some of the larger ones
(with mantle above 8 inches), up to 1:3 in the smaller ones (with t e
mantle less than 3 inches long).

The following tables are intended to illustrate the natural variation®
in the proportion, duc mainly to age, and the accidental variﬂtions,
caused by differences in the modes of preservation and strength of tho
alcohol. The effect of strong alcohol is to shrink the fins relativel
more in breadth than in length, and to reduce the diameter of the DO
and arms out of proportion to their length. I

The specimens from Lastport, Me., designated G, H, I, R, were cor
lected at one time, in midsummer, and preserved in the same wayy ™"
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i‘lCOhol of moderate strength, repeatedly changed; at the present time
he strength of the alcobol is about 80 per cent. They are in good con-
ltion, moderately firm and not badly contracted. Those designated as
se’r {3> T, N, O, P ‘were also collected at one time, in August, and pre.
as :led together. They are in fair condition, but not so well preserved
b e former lot. Those numbered ii to xiv were preserved together
out the last of July. They were placed in strong alcohol, and are
War‘l and badly contracted. J, K, and L were preserved together, but
arere originally found dead on the beach and in a relaxed state. They
€ only moderately contracted by the alcohol.

Measurements of Ommastrephes illecebrosus (in inches).

09 |ve | p9 ke | ¢ | 1o | RS | W |Fresh.

Tail 1 ¢ |
l‘au«t" :!D of doraal AIMB. -eevenenenemananen 113. 40 113.00 12,75 {10.50 [13.60 110.50 [10.50 | 8.25 | 12.04
Tay| ¢ ‘;l) of secona peir arm i14.20 13.70 |...... |'..... 14.30 110.80 11,10 |...... 12.84
Taj] g (3P of third pair arcs . '14. 20 [13.70 '13.25 :11. 00 1.
Tai ¢ 0 of fourtl pair arms. . 13.10 113.60 |...... 110,
Taj] g 1P of tentacular arms. .. 16,50 |17.50 ‘15.5 12,
Taj] 1g 2886 of dorsal arms ... 10.00 | 9.40 | 9.00 .
Tay (g centor of 0y s o 9,30 | 8.00 | 8.25 .
Taj] 1o g0 of mantle, above . 8.60 | 800 | 7.75 7.
Taumie g0 of mantle, below . S1820 | 7.50] 730 [...... T
Bregqqynsertion of fin...... ..-|3.30|8.20| 310275 2.
twcen AR <o ie ooz e .| 4.20 | 4.80 | 4.25 | 3,78 8.
ong eqonteral insertions. ... .. B PSRN PR .50 | .40 .45
Qutep gube: outer anlo to insertion 2.20 | 2.20 | 2.00 | 1.90 2.80
Cir, £le to tip of tall...o.vrnneees 8.30 | 3.25| 8.16 ; 2.00 3.00
Breaqep orence of body .. 4.80 | 4.80 |.-.-.. 4.30
Bregqyp Of body..... ... 170 | 160 ). ..o 1.30
Breqgsp Of hoad at eyes . 1,60 | 1.50 | 1.35 1.20
Bregqin Of eve-openfng. 1. 1Ll 40| .45 .35 120
Lenggip Of siphon nt bridio. ..o ooc. oot 25| w70 .05 )
arpy °f Lead, mantle to baso of dorsal
ngth F i .. 1,40 | 1.40 | 1.25 80 {1.00 | .80 feeuuran
I.Qnmh °f dorsal arms 8.25 2,20 1243175 | 3.20
Lengih of 20 pair 4.00 2,70 | 3.12 | 2.25.| 4.00
{'ehgth')fsd pair 4.00 2,67 | 3.15 | 2.25| 4.00
eng), op 101 pair 3.50 2.43 | 2,75 {2.00 | 8.60
Leagy), of tentacular arm 0.50 400|410 400 728
preadey oD 275 175 [ 1.00 | 1:80 [-eee-n.
Br: th of 29 . §§ . .
Brezg:h of3q 33
%“eaatll: °§4th pair . . . . 32
reagyy, Of tentacular arms .25 . .30
Frong, pp of club .22
: © back of 30 pair S50
Lay, DIAMETER OF BUCKERS.
l'ggnt on tentacular arms .18
Lurget 00 3d pafr 18
©8t on ventral arms, .. 1
Fin 1 PROPORTIONS.
1@
Fin Sl to mantledongthy 15 .ooooveees 2,00
Chpth g, mantle-length, 1 .| 2.04
Lengyy, ob0 breadth of fin, 1: 1.27
Lengqy, of hiead to mantle, 1:.... o4
le’ng:u] dorsal arm to mantis .0 2.20
8 guckers to mantle, 1z.oes-ee-x- .|47. 7

1 ) 1§;lgth of the fin, in theso tables, means the distauco from tho lateral insertions to thoe tip of
* Which i4 somewhat less than tho extreme length.

8 . ) .
ma(;fn ef“l}ecnnens, included both in this and the following tables, show
Darul differences in their measurements (made at different times), due

¥ to the different degrees of extension employed in measuring

N .
8ty M, and partly to the fact that the alcohol had been changed and its.
tngth altered. |

8
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Measurements of Ommastrephes illecebrosus, females (in inches),
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Off the coast of Rliode Island to Cumberland Gulf,  AlLundant from
Cape Cod to Newfoundland. About 100 miles south of Newport, R. Iy
in 63 to 372 fathoms (U. S. Fisk Com.). Vineyard Sound, Massachu-
setts, rare, large in winter, small in May (V. N. Edwards). 7

Recent explorations have extended the range of this species much
farther southward, in the deep water near the edge of the Gulf Streamn:
Although we cannot be certain that specimens caught in the trawl wereé
living at the bottom, owing to the possibility of their entering it during
its ascent, it is very probable that they do actually inhabit those depth§'
This is rendered more certain by the fact that we found adult spect
mens in the stomachs of fishes (Lophius) taken at stations 865 and 893
The most southern specimens known were taken by Mr, A, Agassiz, 0B
the “ Blake,” off Cape Hatteras, in 263 fathoms.

Omamastreples illecebrosus.—Specimens examined.

Number. Locality. “’ll’:ga‘(fol- Received from-— 5 )0(; n;fgs
—— — —_
]
10280, ........ Newport, R.I....... .[1872......... United States Fish | 1 young.

Commission.
o, lelt hand-

10027, 0 ...... Vineyard Souml XNov. 2,1876..| V. N. Edwards -1
10027, IK.. ... 1 . ...(o ....... e O aaian.. g1 9.
10027, L, . B L AP SR I¢ S ..do . 1 9. 1.
M....... . do Mny 1876 . ..; 1, right hant~
Woeoaoioo Fuly, 1879 ... Unijted States Fish 1, igured.
Cowmission.
P 9d.
..go ......... 5 Q.
..do ... . 3 you
d0 .ieenn. NE Ty xﬁphcat‘«‘"
‘T H. Emerton .... .. 1
United States Fish | 1 J‘Uung-
Commission.
R U P i3 9.
| (Lot. "617) United | 1 young.
. oms) States Fish Com-
mission.
.............. Mount Desert, Mo ..............[1800.........| A.E. Verril........| 50 +, Jarge.
.............. Off Caslie’s Ledge. .- .ovvennaaee.) 1873 (luc. 21) .| United States Fisli | 1 mutilated.
Commssion.
0093, G ....... Enstport, Me ....ooeveveennnn... 1870......... A.E. Verrill 19 Jange.
B3, M, X.__. .10 .. A0 .veenrnann AT VSR, | PR T . .| 2 &, left hanfe
9693, cedo Lol - ool do sl llo U1 T o right hat
D.E. PR [ RN B 17 JRORD TUnited States Fish | 3 @, large.

Commission.

NOPocevovfeannn. do 3 9.

............ .| 1 young.

...... Hahﬁu',l\ S. . Do.

10028. . PN do ...... ..l J.M.Jones . .11 Q,large-

10278, Q ..| Nowfoundland... Ao ... .do . Do. . 1

........ ..l Cumborland Gulf ... ...... .. . L Kumlein.. "Nutional Museum...! 1 mufilated:

865........... North Jatitude 40° 05/; westlon. | 1880 eve...... United States Fish ! 1 adult.
gitude 70° 23’ (85 fnthoms) R Commission,

803.......... North latitude 380 52! 20”; west |....do ....... cee O eiiiiiaiianaa.. Do.
longitude 70° 58’ (372 fnthoms)

CCCXXXII . North latitnde 350 45' 30"; west |....A0 . ...... “Blake" expedition.’ 3¢, adult.

‘ longitude 74° 48 (2631‘athoms)

Seveml of the smaller specimens included in this list are so young that
it is impossible to determine their sex with certainty without dissectio?”
The hectocot)]matlon of the ventral arm in the male is scarcely recos’
nizable in those with the mantle less than 4 inches long.

The Mediterranean form (Ommastrephes Coindetis Verany), e
identified with the var. b of Loligo sagittate Lamareclk, 1799,* is dﬁs/
* 1t scems more probable, however, that Lamarck’s description applied ratheT to
Bartramii (Les. sp.) of the Gulf Siream vegion,  Blainville and others bhave thus

plie it, correctly, as I believe,

ISlla]]y
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Telated to our species, but if the published figures and descriptions can
be relied upon, it can hardly be identical, as D’Orbigny and other writers
&ve considered it. The American form has a more elongated body,
With a differently-shaped caudal fin, which is relatively shorter than
Fhe best authors attribute to O. sagittatus. The figure given by Verany
8, hOW’e‘»’e’r, an exception in this respect, for in it the body is represented
8bout ag long as in some of our larger specimens.t It should be re-
ma"ked, however, that Lesueur’s figure of 0. illecebrosus shows the body
0 small and too short in proportion to the size of the fin, and the fin
ong in ghape and occupying more than half the length of the mantle;
® Proportions of the arms are also erroneous. But Lesueur explains
®¢ defects by his statement that the figures were hasty sketches
ade for the sake of preserving the colors, and that he saved a speci-
::nen by which to correct, afterwards, his drawings and description, but
he Specimen saved turned out to be Taonius pavo, so that the original
Stches were published without correction. Tryon’s fig. 342 is a poor
%Dy of -one of Lesueur’s, published without credit to him.
tag the Buropean form be really identical with the American, the dis-
bution is very anomalous, for while the former is a Southern European
orm, inhabiting the Mediterranean and scarcely extending north of the
iutl_lel'n waters of Great Britain, where it appears to be rare, our spe-
8 is a strictly northern, cold-water form, rarely found south of Cape
the even in winter, unless in deep water. Its range extends quite to
® Aretic Ocean.

Notes on habits.
Wh,

of § en living, this is a very beautiful creature, owing to the brilliancy
.lts eyes and its bright and quickly-changing colors. It is also very
nglr(t}t and graceful in its movements. This is the most common “squid”
o6 of Cape Cod, and extends as far south as Newport, R. I, and in
P water to the region off Cape Hatteras. It is very abundant in
laassachusetts Bay, the Bay of Fundy, and northward to Newfound-
ang It is taken on the coast of Newfoundland in immense numb.eys,
o used as bait for codfish. It occurs in vast schools when it ﬂglts

- C0ast, but whether it seeks those shores for the purpose of spawning
pexl‘:()Searcl} of food is not known. I have been unable to learn anything
taiy tllllally in regard to its breeding habits, nor have I been ablt.a to ascer-
T at any one has any information in regard either to the tm.xe, man-
» Or place of spawning. At Eastport, Me., I have geveral times ob-

™ved them in large numbers in midsummer. But at that time they
;Afﬁording to Joffreys (Brit. Conch., vol. v, p. 229, pl. 5), the English 0. sagittatus
eﬂpeci:uﬁn ‘‘from 3 to nearly 3 the length of the mantle;” and the form of the pen,
rof, Y of the posterior end, as figured by him, is different from that of our species,
¢830r Steenstrup, in & recent article (Oversigt K. Danske Vidensk. Selsk, For-
theﬁa.;;l 880?1 separates the Mediterranean from the American form. He restores, in
"“thnrse ““51?10, the name sagittatus to var. a of Lamarck (= 0. todarus of most modern
), Which he now calls ZTodarodes sagittatus.
8. Miss. 59

20
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seemed to be wholly engaged in the pursuit of food, following the school8
of herring, which were then in pursuit of shrimp (Thysanopoda Norve:

gica), which occur in the Bay of Fundy, at times, in great quantities

swimming at the surface. The stomachs of the squids taken on these

occasions were distended with fragments of Thysanopoda, or with the-
flesh of the herring, or with a mixture of the two, but their reproductiveé

organs were not in an active condition. The same is true of all the

specimens that I have taken at other localities in summer. From the

fact that the oviducts are small and simple, and the nidamental gland®

little developed, I believe that it will eventually prove that this specié8

discharges its eggs frec in the ocean, and that they will be found floating

at the surface, either singly or in gelatinous masses or bands, not having

any complicated capsules to inclose them. Nothing is known as to the

-length of time required by this species to attain its full size. It prob

ably lives several years.

This squid is an exceedingly active creature, darting with great v¢
locity backward, or in any other direction, by means of the reaction 0
the jet of water which is ejected with great force from the siphon, ai
which may be directed forward or backward, or to the right or left, b¥
bending the siphon. Even when confined in a limited space, as in #
fish-pound, it is not an easy matter to capture them with a dip-net, 80
quick will they dart away to the right and left. When darting r8p’
idly the lobes of the caudal fin are closely wrapped around the body ¢
and the arms are held tightly together, forming an acute bundle in fronty
so that the animal, in this condition, is sharp at Loth ends, and l)asSQS
through the water with the least possible resistance. Its caudal fin 2
used as.an accessory organ of locomotion when it slowly swims abou?
or balances itself for some time nearly in one position in the water.

The best observations of the modes of capturing its prey are b
Messrs. 8. I. Smith and Oscar Harger, who observed it at Provinc®
town, Mass., among the wharves, in large numbers, July 28, 1872, €%
gaged in capturing and devouring the young mackerel, which We
swimming about in ¢“schools,” and at that time were about four or fi¥®
inches long. In attacking the muckerel they would suddenly &
backward among the fish with the velocity of an arrow, and as st¢
denly turn obliquely to the right or left and seize a fish, which W”,s.
almost instantly killed by a bite in the back of the neck with the
sharp beaks. The bite was always made in the same place, cutting "ue
8 triangular piece of flesh, and was deep enough to penetrate t0 tb

spinal cord. The attacks were not always successful, and were S0B%

2
* This position of the fins is very well shown in Plate 26, fig. 341, of Binney’s edit;:r.

of Gould’s Invertebrata of Massachusetts. This figure was probably drawn bY 5
Burkhardt from living specimens formerly kept in Cutting’s Aquarium, in BOB“’M
about 1860 to 1862. This figure is very good, in most respects, except that the OI:nd
of the tentacles have been confounded with the ventral pair of the sessile arms 7y
thus the suckers are represented as if they-extended along the whole length'of '
tentacles.
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tmes repeated a dozen times before one of these active and wary fishes
‘ould be caught. Sometimes, after making several unsuccessful at-
ermPtS, one of the squids would suddenly drop to the bottom, and, rest-
Ing upon the sand, would change its color to that of the sand so perfectly
88 10 be almost invisible. 1In this position it would wait until the fishes
Came back, and when they were swimming close to or over the ambus--
Oadef: the squid, by a sudden dart, would be pretty sure to secure a fish.
’Xdinarily, when swimming, they were thickly spotted with red and
YOwn, but when darting among the mackerel they appeared translu-
eent anq pale. The mackerel, however, seemed to have learned that
© shallow water was the safest for them, and would bug the shore a8
stgsely as possible, so that in pursuing them many of the squids became
anded and perished by hundreds, for when they ouce touch the shore
thf)y begin to pump water from their siphons with great energy, and
18 sually forces them farther and farther up the beach. At such
8 they often discharge their ink in large quantities. The attacks
at © Young mackerel were observed mostly at or near high-water, for
Other times the mackerel were seldom seen, though the squids were
bo?}i Swimming about at all hours, and these attacks were observed
it; In the day and evening. -
18 probable, from various observations, that this and other species
Squids are mainly nocturnal in their habits, or at least are much more
an dve 111 the night than in the day. Those that are caught i.n the pounds
Gh()rwe-lrs mostly enter in the night, evidently while swimming along the
in €8 in “gchools.” They often get aground on the sand-flats at Prov-
evc:tOWn, Mass., in the night. On the islands in the Bay of Fundy,
Stran Where there are no flats, I have often found them in the morning,
a Dded on the beaches in immense numbers, especially when there is
cang oon, and it is thought by many of the fishermen that this is be-
ing te’ like many other nocturnal animals, they have the habit of turn.
the OWard and gazing at a bright light, and since they swim backwards,
habﬁtgﬁt ashore on the beaches opposite the position of the moon. This
. t}is also sometimes taken advantage of })y the ﬁs.hermell., who cap-
i lem for bait for codfish. They go out in dark mglllt;s Wltl‘l torches
2k, OIr boats, and by advancing slowly toward a beach, drive them
Ye. They are taken in large quantities in nets and pounds, and also
he 8 of “jigs” or groups of hooks, which are moved up and down
oug 0‘:‘ Water, and to which the squids cling, and are then quickly pulled
Reriy, the water. They are also sometimes caught by fish-hooks, or ad-
T g to ﬂlt? bait used for fishes. . )
il’l’ita,t:: habit of discharging an inky fluid through the siphon, when
anq d 01_‘ alarmed, is well known. The ink is said ‘to have caustic
i Xating properties.
otﬁerls‘;sqm‘?’ like the Loligo, is eagerly pursued by the cod and many
: oracious fishes, even when adult. Among its enemies while
of t’hgfre the full-grown mackerel, who thus retaliate for the massacre
OWn young by the squids. The specimens observed catching

¥ megp,
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young mackerel were mostly 8 to 10 inches long, and some of them were
still larger.

This species, like the common Loligo, has the instincts and habits Of
a cannibal, for small squids of its own species form one of the most com-
mon articles of its diet. From an adult female of ordinary size (G, of 007
tables), caught at Eastport, Me., I took a great mass of fragments ©
small squids, with which the stomach was greatly distended. These
fragments completely filled a vial having a capacity of four fluid ounce®

From the rapidity with which the squids devour the fish that they
capture, it is evident that the jaws are the principal organs used, 28
that the odontophore plays only a subordinate part in feeding. This 18 -
confirmed by the condition of the food ordinarily found in the stomachs -
for both the fishes and the shrimp are usually in fragments and shred®
of some size, and smaller creatures, like Amphipods, are often foun®
entire, or nearly so; even the vertebra and other bones of herring 818
often present. On the other hand, in some specimens, the contents of
the stomach are finely divided, as if the odontophore had been used for
that purpose. '

Notes on the visceral anatomy.
Plate XIX, figure 1. Plate XX, figure 1.

This species, in common with others of the same genus,’is very diffe”
ent from Loligo Pealei in the form and structure of many of its intern
organs. Thebranchial cavity is larger and the gills (g, g) originate farth®
back and are much larger than in Loligo, their length being about two
fifths the entire length of the body; they originate back nearly at the
middle of the body. The liver (I, I) is much larger and more conspic?®
ous, consisting of two large, oblong, lateral lobes or masses, closé
united together in the median plane, with a groove along the dorsal sid®
in which lies the cesophagus. The ink-bag (i) is elongated-pyrifor®!
with a silvery luster externally, but blackish when filled with the ink-
The size and form of the stomach and its ccecal lobe (s, 8') vary greab
according to their degree of distention with food. When well
they are very large, saccular, and more or less pyriform, the ceecal 1009
extending back nearly to the end of the body. The walls of the stomad
are in part thick, muscular, and Jongitudinally plicated within. The i
testine (k) has two spatulate papille, one on each side of the anal Ol'iﬁ,

The heart (H) is large, somewhat irregular and unsymmetrical, wi
four points, the two lateral continuous with the afferent vessels (b0) 0-_
the gills ; the anterior passing into the anterior aorta (ao); the po8 o
rior median one, continuous with the posterior aorta, gives off first
small ventral branch, which supplies the reproductive organs, and theﬂf
later, a median ventral artery (o), going to the mantle; while much g
ther back it divides into two branches (o, ¢’), which supply the sides Od
the mantle and caudal fin. The branchial auricles (au) are large
ovate, with a small, round capsule at the posterior end. 1y

The anterior urinary organs or ‘kidneys’ (r,7) are voluminous, deep?”:
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lobulated organs, intimately united together and connected with the
Venwm cavee, and mostly situated below and in front of the heart, but
there are two more compact glandular portions (r') extending, as usual,

ackward along each of the posterior ven® cavae (ve'’) in the form of a
l‘fng pyriform gland. Just in front of the bases of the gills, on each
ald‘}a there is a circular opening (%) through the peritoneal membrane,
Which probably gives exit to the urinary excretions.

,The reproductive organs of the female, however, present the greatest

vergence from Loligo and allied forms. Instead of having a single

Tge oviduct on the left side only, and opening far forward, we find in

18 genus two small oviducts (od), symmetrically placed and opening
’-‘nuc.h farther back. The ends are free, near the bases of the gills, but

®hind them, instead of passing over the dorsal sides of the bases of the
gllls, as in Loligo and other genera. The apertures of the oviducts are
"Mple elongated slits. Moreover, instead of the large and very con-
v?‘("’-Ous, nidamental glands, situated in front of the heart, as in Loligo,
Ine find in Qmmastrephes much smaller and simpler glands (zx), situated

Uch farther back, side by side, near the median line, behind the heart.
i The ovary (ov) is a long, pyriform, lobulated organ; its anterior end
. r&ttached to the posterior end of the stomach, and is divided into sev-
enal short lobes, which clasp the end of the stomach ; its small posterior
Deg ?Xlt;;nds backward into the concavity of the hooded portion of the

»). -
: .The spermary or testicle of the male (Plate XIX, fig. 1, ?) occu-
Ples the same position as the ovary ; it is a more compact organ, with a
€xt:0ther surface, and the anterior lobes are longer and narrower and
gl nd farther forward along the sides of the stomach. The prostate
ﬂ;ndi a;d other male organs resemble those of Loligo (see Plate XXIX,
- 1, 2). :

IF must be borne in mind, however, that none of the specimens ex-
or ed were in their breeding season. Consequently, the reproductive
ha&;ans were all much smaller and less conspicuous than they wogld
thee been in breeding individuals. This is particularly the case with

Oyaries and oviducts, but the same remark would also apply to
® Didamental glands, which might assume 2 ditferent form, as well as

Uch greater volume, at the breeding season. ‘

Wou © specimens dissected had all been preserved in alcohol, which
d cause these organs to appear smaller than is natural.

o STHENOTEUTHIS Verrill.
m:
Mastrephes (pars) D'Orbigny, Voy. Amér. Meérid., Moll. (18351); Céphal. Acétab.,
183948,
uthis Verrill, Trans. Conn. Acad., vol. v, P. 222, Feb., 1880; Amer. Journ. Sei.,
Omagy, " OF ¥i%, P. 289, April, 1880.
lostrephes Steenstrup, Oversigh K. Danske Vidensk. Selsk. Forhandl., 1880, p. 89,
T (sep. copy, p. 19, received Aug., 1880).
a.hl(:l 18 group was instituted to include certain species of squids remark-
for the connective suckers on the tentacular arms, for the large

&heno!e
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size and high development of their organs of locomotion, espemally of
the candal fin and siphon, and for the presence of a broad, thin web
along the lower side of the lateral arms, outside the suckers.

The tentacular arms are, like those of Architeuthis, very long, slender
and provided at the base of the club with smooth-rimmed connectiv®
suckers, alternating with rounded tuberecles, for the mutual adhesion 0
the two arms; the central part of the club is, as in Architeuthis, pro-
vided with two central rows of large serrated suckers, and a row O
smaller marginal ones on each side, of different form, alternating with -
them. The lateral arms have a well-developed median crest (most de*
veloped on the third pair) along the outer side; on the lower innef
angle there is a thin, membranous web, often more than twice as wide:
a8 the arm, along the whole length, much more highly developed thsl
in typical Ommastrephes,in which a narrow marginal membrane oceurs
On the ventral arms the inner face is broader than on the others, and
the two rows of suckers are farther apart. The suckers on all the sessil®
arms are strongly denticulated on the outer side of the rim, with gmaller
oI obsolete teeth on the inner side.

Caudal fin very large, rhomboidal. Internal bone or pen similar 0
that of Ommastrephes, decidedly hooded at the posterior end.

Odontophore with seven rows of teeth ; median tooth with three larg®
denticles; inner lateral teeth with two unequal points; two outer lafr
erals simple, slender. ' Eyes as in Ommastrephes.

This group is related on one side to Architeuthis, on the other to 07”
mastrephes. The armature of the tentacular arms will distinguish !
from the latter, and the large caudal fin and broad membrane of th®
sessile arms from former.* The dentition of the type is peculiar, go
far as known. In addition to the typical species, this genus will doubt
less include several species with marginal webs that have hitherto bee?
referred to Ommastrephes, but they are often too indefinitely descrlb"'
and figured to show the special characters referred to.

Among those that belong, without much doubt, to this genus, in ad-
dition to those described below, are . Oualaniensis (Lesson), and 8. 90 1o
gicus (Bosc), and possibly 0. gigas D’Orb., though the latter does 10
have the wide lateral membrane on the arms

Bthenoteuthis megaptera Verrill.—(Large Broad-finned Squid.)

Architeuthis megaptera Verrill, Amer. Journ. Sci., vol. xvi, p. 207, 1878. . ol
Tryon, Manual of Conchology, vol. i, p. 187 (description copied from prec
ing -paper).
Sthenoteuthis megaplera Verrill, Trans. Conn. Acad., vol. v, pp. 223, 286,
figs. 1-9, pl. 27, fig. 6, pl. 45, figs. 5, 5 a, 1880-'81 ; Amer. Journ. Sci.
xix, p. 288, 1880.

pl 21,
vol-

Plate XVI, figs. 1-10.

Although very much larger and stouter than any of the ordinas¥
sqmds, this species is much smaller than the species of Archzw

- ®According to the statement of Gervais, Architeuthis duzx has similar membrands:
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tota) length of the body and head being but 19 inches. Body relatively
short and thick. The caudal fin is remarkably large and broad; it is
More than twice as broad as long, and the length is about half that of
the body. Its form is nearly rhombie, with the lateral angles produced
%4 rounded and the posterior angle very obtuse, the posterior edge,
® preserved, being slightly concave:

6 ventral anterior edge of the mantle is concave centrally, with &
anght afngle on either side, about .75 inch from the center. From thése
v gles it is again concave to the sides. On the dorsal side the edge ad-
n"’nees farther forward than beneath, terminating in a slightly promis
a:nt obtuse angle in the middle of the dorsal edge. The nuchal crests

ound the ear consist of a slightly elevated transverse ridge, with three
icker and much more elevated laminse, which extend forward, on the
it o1 one in the median line of the eye, with one above and one below
s the lower one longest and least elevated, curving downward béneath
¢ ©head. The two upper ones are broadly rounded at top. ‘Behind
’1‘1? transverse fold there is a deep, irregularly crescent-shaped fosse.
® eye-sockets are large, oblong, and furnished with distinct lid:like
ter,"gln& The eyes are large, prominent, oblong, and naked ; the an-
10r portion is swollen laterally on both sides. The short arms aré
l“npeZOidal, the dorsal ones somewhat (about 1.25 inches) shorter, and
I”ﬁ*’;ller. than the others, which are nearly equal in length, the second
being stouter than the rest and a little longer. The dorsal arms
ove a slightly prominent membrane along the outer angles; the sub-
T8al or upper lateral arms are narrowed to an acute edge or crest on
® outer angle, but on the inner angle have a broad, thin, marginal
izeglbrane outside the suckers. The lower lateral arms are similar in
n extand form, and also have a very broad, lateral, marginal membrane
Glendto the suckers, on the lower side. The ventral arms are more
er and a trifle longer, and have narrower marginal membranes.
® tentacular arms are slender, elongated, expanded toward the tip,
fme have suckers arranged much as in the gigantic species, even to the
sl101;’(;011-e(lged suckers and opposing tubercles proximal to the largeé
beari T8, as I. have described them in Architeuthis Harveys. The.sucker-
'l‘hng portion is margined by a scalloped membrane on éach side.
(1.75<§ 8mall proximal suckers of the tentacular arms ocoupy about 44,59~
1, 1.110116'8) at the commencement of the terminal club; they are about
sm%é;l (}1ameter, ?ircula,r, regularly cup-sha;zed, with & neal:ly evc.m,
086 rim; they ‘are raised on slender pedicels. Alternat.mg with
“lighﬂare smooth, rounded tubercles, which are also on pedicels and
¥ larger than the intervening suckers. There are four suckers
mar;?nul‘ tubercles in the row along the inner mfmrgin; along the outer
they o .ﬂ}ere are fewer, smaller suckers, but without horny rings; if
Otherg riginally had such rings they were probably smaller than the
- The large suckers (Plate X VI, fig. 9) forming the two central

. row
8 on the terminal club are furnished with a somewhat oblique dark
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brown ring, very strongly and sharply toothed around the outer portio?
of the edge, and usually with one tooth larger and longer than the rest
on the middle of the outer margin; inner margin with much smaller
very acute teeth, of unequal size. The teeth are gold-colored at tip.

Larger suckers of the sessile arms are very oblique, with the rim
strong, dark brown, bearing large, strong, sharp, much incurved, un-
equal teeth on the outer side of the rim; the inner margin is entire:
The ventral arms bear about 44 similar suckers, exclusive of the minut®
ones close to the end ; the largest ones are situated beyond the middle
of the arm. The lateral arms bear about the same number of large
suckers, with numerous minute ones at the tip. The dorsal arms bear
each, about 30 suckers, exclusive of the small terminal ones,

The 22d sucker of the left ventral arm (Plate X VI, figs. 8, 8a) has &
strong, somewhat elliptical rim, with seven strong and very acute in-
curved teeth on the outer side, and with the opposite margin on the i
ner. side smooth for more than a third of the circumference. The medis?
tooth on the outer margin is decidedly larger and longer than the otherss
and abruptly bent inward above its base. Itis elongated and gradually
tapered to the very acute tip, but thick and channeled externally at ifé
base. To the right and left of this are three similar, but smaller, up-
equal teeth, all strongly curved inward toward the inner margin, but nob
convergent to the center. Of these, the second from the central toothy
on each side, is the largest, and the third is the smallest. Between the
latter and the smooth inner edge there is a small rounded lobe, or plunt
tooth. Peduncle broad toward the rim, tapering rapidly to the slendeé”
base. Outer sides of rim much higher than inner. Greater diameters
10™; lesser, 7""; greater interior diameter, 7"; total height, 13"}
longest tooth, 2.5==, L

The exposed portion of the upper mandible is black; the point 18
strongly curved, acute, with a smooth cutting edge, separated from th®
inner lobe by a deep, acute notch ; inner lobe or edge of ala this)
broadly rounded, with a slightly rounded, uneven edge. Length ©
mandible, 29==; distance from bottom of notch to tip, 10m=; inter2
breadth between lobes, 8==,

The lining membrane of the palate (Plate XVI, fig. 2) is pale, trans’
lucent, covered with rather large; whitish, translucent teeth, variab o
in form and size, but mosily rather broad at base and tapering to 8%
obtuse tip; some are more slender and acute. No granules were
tected on the membrane. )

The odontophore (Plate X VI, figs. 3-7) was too much injured to shoW:
its general form, but it appeared to resemble that of A. Harveyi.
lateral membrane was broad in the middle, translucent, white.
plates outside the lateral teeth could be detected. The teeth all baVe
slender, acute tips. The median teeth have three points of nearly eql p
length; the inner lateral ones have two points, the outer one fsome""l_la :
shorter and smaller than the other; the two outer lateral teeth are 83

No
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Dle, long, acute, the outermost rather narrower at base and somewhat
Onger,

. Total length, 109e» (43 inches); length of body and head, 48.2¢= (19

ches); length of body from dorsal edge of mantle, 35.56°= (14 inches);
om ventral edge, 33.16°» (13 inches); of head from edge of mantle to

Measurements of Sthenoteuthis megaptera and S. pteropus (in inches).
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base of arms, 12.7°= (5 inches); length of long tentacular arms, 55. g™
and 60.9c= (22 and 24 inches) respectlvely, of first (dorsal) pair of arm8;
16.5°= (6.5 inches); of second pair, 20.3°™ (8 inches); of third pairy
21.6°m (8,5 inches); of fourth pair, 20.3°= (8 inches); length of caudal ity
16.24™ (6 inches); breadth, 34.3°» (13.5 inches); transverse distanc®
between insertions of caudal fing, 5.9¢m (2.33 inches); breadth acros8
body in middle, 12.7°= (5 mches), circumference of body, 3L.7°® (125
inches); length of eye-opening, 3.2°m; its breadth, 1.9¢=; length of
sucker-bearing portion of tentacular arms, 16.5°™ (6.5 inches); of por
tion bearing large suckers, 8.25°m (3.25 inches); breadth, 1.9°= (.75 inch)}
length of terminal portion, 3.8°® (1.5 inches); diameter of naked or P&
duncular portion, .8%= to 1,25°™; breadth of dorsal arms at base, 1.9°"}
of second pair, 2.57°=; of third pair, 2.54°=; of fourth pair, 2.54°"7
diameter of largest tentacular suckers, 9m= to 10=m; of their rims, 7
to 8mm : diameter of largest suckers of ventral arms, 10™™ (.40 inch); ¢
their nms 7= to 8=,

Color, in alcohol, reddish or purplish brown, specked with darker
brown on the dorsal surface of the body; upper side of head and outer
sides of arms thickly covered with specks of purplish brown; inne’
surfaces paler, much as in the common small squids; sides yellowiSh
brown ; under surfaces yellowish brown, tinged with purplish.

The orlgmal specimen was cast ashore during a severe gale near O&P"
Sable, Nova Scotia, several years ago, and was secured for the Pro
vincial Museum at Halifax, by J. Matthew Jones, esq. It is preserve®.
entire in alcohol and is still in good condition.

I also refer to this species an entire beak with the odontophore, Pre'
sented by Capt. George A. Johnson and crew of the schooner % A.
Johnson.” It was taken at Sable Island Bank, Nova Scotia, in 280-3
fathoms, September, 1878 This beak (Phte XVII, fig. 2) has the
exposed parts black, the internal lamine reddish brown The uPPe
mandible is sharp and strongly incurved, with a small narrow notch 8"
its base, from which runs a raised lateral line; beyond the notch the .
anterior edge of the ala is convex and shghtly uneven. The low®
mandible has a small notch below the incurved tip; below this the ¢%
ting edge is slightly concave to the basal notch, which is narrow on t
right side, but broader and V-shaped on the left; beyond the notch the
alar tooth is narrow, prominent, and truncate on the right, but broa
and blunt on the left. Opposite the notch and tooth the side of the
beak is strongly excavated. Total length of upper mandible, 3 1"’ ’
hight, palatine to frontal, 24™=; tip to bottom of notch, 8.5==; tip ¥
dorsal edge of frontal lammae, 24.5m=m s breadth between ‘anterior 10
of ale, 6.2==; preadth of palatine, 17. 5“"“ Total length of lower mar
dible, 23wm; hlght, mentum to inner end of alm, 22m==; tip to note™
7.8wm ;s tip to end of mentum, 8.2==; tip to dorsal end of gular, 1671
transverse breadth'at alar teeth, 7mm

‘The odontophore is similar to that of the typical §. megaptera, but th
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l:‘htﬁl‘&l denticles of the median and inner lateral teeth are relatively
m?l‘ter, a-qd these, with some other differences, render it doubtful
. mfther this beak actually belongs to that species. The odontophore is
am broad ; the teeth are all sharp, rather slender, pointed, and pale
°nsbel‘-color. A slight, smoothish, marginal ridge borders the dentiger-
oy Zone on each side, but is gearcely divided into distinct plates. The
ae‘h&n teeth have three sharp, rather slender denticles, the median
on ut & third longer than the lateral; the inner lateral teeth have a
g point, with the acute outer denticle mach shorter; the teeth of
%0th outer rows are long, considerably incurved, acute, the outer ones
A © more slender. .
i everal additional specimens of this species have recently been re-
&n;ed' The most impotrtant of these consists of the tentacular club
q the pharynx, with the jaws and odontophore complete (Plate X V1I,
f(i 1)-. These are from & specimen of which the head and arms were
nd in the mouth of a codfish on the eastern part of George’s Bank,
ngg[anuel D Mitchel, and were by him presented to the United States
it Commission. The portions of the specimen not saved were nsed as
for cod. The arms were described as 18 inches long.
dlng © part of the temtacular club in my possession, which does not in-
the g_ the proximal portion, is 176== long, 17=% broad in the middle;
Sk istal portion, beyond the large suckers, is 62mm long ; breadth of its
o6 er-bearing face, 8°=; from front to back, including width of dorsal
he, 1'1; bu?; not the suckers, 18=m; diameter of largest suckers, 120w 5 of
incluy Tings, 11mm; of aperture, 8= ; hight of horny ring, outer side,
celg ding teeth, 6.56m= ; length of pedicels, 5™ ; .dlstance between pedi-
ﬁgu’r 15mm, The Jarge suckers agree very well with those described and
the ?d from the type-specimen (Plate XVI, fig. 9); this portion of
al’is: ub had nine of these large suckers in each row; their pedicels
thiekfrom the middle of deep squarish depressions, between which run
transverse ridges, which bear the smaller marginal suckers to-
D::td- their outer ends, and then support the marginal membrane. - A
Tay °f the large suckers have retained their horny rings, but all the
, lf"l&l and small distal suckers have lost them. The horny rings
ane large. suckers (fig. 10) are oblique, much higher on the outer
“D&r:n the inner side; the edge bears about 28 sharp, inezxrved, well-
ot ted, unequal teeth; of these the largest is at the mldd{e of the
midq) edge; another smaller one, but larger than its fellows, is at the
o © of the inner edge; two others, in size gimilar to the last, occupy
middle of the lateral edges ; thus the edge is divided into four equal
all by the four larger teeth, between which there are five or six
bre&di,% very acute teeth, separated by spaces greater than their
low g 1; The horny rings are amber-brown, the teeth are golden yel-
Daroy p. The distal portion of the club is compressed, with the face
Croyy ded&nd tapering, but with an elevated dorsal keel; it bears four
om . Tows of small, pediceled suckers, the two rows on one side of
edian line being composed of very much smaller suckers than the
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other two. At the very tip of the club there is a round cluster of smally
smooth suckers, as in Architeuthis. The Luccal mass is 52°m in length
and 42®= in diameter. A thick buccal membrane, covered with low, ir-
regular verruce, surrounds the jaws. The jaws are sharp and strongi
their exposed portions are black, the ale reddish brown. The beak of
the upper jaw is long, strongly incurved, acute, its cutting edge reg
larly curved, with a deep notch at its base, from which a weu-deﬁne.d
groove runs downward. The lower jaw is sharp, its cutting edge 18
most concave near the tip, below which it is nearly straight; sides
covered with fine radiating lines; basal notch broad, shallow, angularj
beyond the notch there is a broad, low, angular tooth. The surface of
the fleshy palate is covered with low, rounded verruce. The odonto-
phore is broad, with sharp, pale amber-colored teeth, which agree well
with those of the original specimen (Plate XVI, figs. 3-7); outside
of the lateral teeth there is a narrow, raised, chitinous ridge, apparently
not divisible into plates.

Another specimen, consisting of the buceal mass and jaws, but wiﬁ_h'
out the odontophore, was presented to the United States Fish Commis’
sion (lot 797) by Capt. Charles Anderson and crew of the schoonéer
“ Alice G. Wunson,” of Gloucester, Mass.

The jaws of this were slightly larger than in the one just described:
They agree well in nearly every respect, but the notch at the base©
the lower mandible is narrower and the tooth beyond it broad an

rounded.
Measurements of jaws (in millimeters).

Number of lot. ' ‘ 810. 797

Upper jaw, tip to bottom of notch..........
Traneverse breadth, at notches ............
Tip to end of frontal lamina, .......
LOWer JaW, tip t0 DOttom Of MOLCH . oveusnonsensrns e enrrne oo en s oo,
Tip t0 DOtOh Of MENLRM . euvrs .o ooooooos oo oot
Tip to ventral end of gular lamina.
Mentum to inner end of lateral ale
Breadth of lateral ale. .............

The fifth specimen, received in lot 879, October, 1880, consists of t#9
of the sessile arms, but the suckers have lost their horny rings, 80 ths
the identification cannot be very positive. The largest arm, which
not quite entire, is 255™™ long, and 23== in diameter at the larger 6%
It was taken from the stomach of a cod, on the Grand Banks, and pre
sented to the United States Fish Commission by the captain and ¢ré
of the schooner ¢ Otis P. Lord.” '

Specimens evamined, I
' When re- Specimens.
Lot. Loocality. | Fathoms. ceived, |Name of vessel.| Recelved from. P
! ° _—’/
Capo Sable, N.S...| Beaoh. ....oo|.oveeeenntf oo oL Halifax Mus'm l,bnﬂ“’&o
Sable Island Bank.| 280-300 ...... Sept., 1878 | A. H. Johnscn.| U. S. Fish Com.| 1,jaws, nd'grm-
810 | Goorge’'s Bank .._.[Codstomach.| Aug., 1880 | Sultana ....... ceeudo ... ......] 1,jawB 2 :
797 | East slope G.'s B..|.... do....... Aug., 1880 [ ALG. Wanson.|.... .| 1,)aws.
879 | Grand Banks......|.... do .......} Qct., 1880 [Otis P.Lord...|.... 1,orms.
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Bthenoteuthis pteropus Verrill.

Ommastrephes pteropus? Steenstrup (MSS., 1858).
Tryon, Man. Conch., i, p. 179 (no description).

Sthenoteuthis pteropus Verrill, Traus. Conn. Acad., vol. v, p. 228, pl. 27, fig.
7, 7, pl. 36, figs. 5-9, Feb., 1880; Amer. Journ. Sei., vol. xix, p. 289, Apr.,
1880. ’

Ommatostrephes pteropus Steenstrup, Oversigt K. Danske Vidensk. Selsk. For-
handl,, 1880 (received Aug.), pp. 76-81, fig. 7, p. 79, fig. 2, p. 81 (details).

Plate VII, figure 2. Plate XVII, figures 3-9.

Alarge squid, 74.8°= (29.5 inches) long from tail to tip of longest sessile .
arms, gimilar in size and form to the preceding, and closely allied to it,
28 been sent to me by Mr. G. Brown Goode, who obtained it at Ber-
Tuda, 11 ig probably the Ommatostrephes pteropus of Steenstrup.
e body is stout, acuminate posteriorly; the anterior border of the
Mantle, heneath, is even, and not distinctly emarginate in the middle.
e caudal fin is large, broad, transversely rhomboidal, but neither
v(; broad nor so large proportionally as in S. megaptera. The giphon is
252}#@ and broad (63== long by 60™= broad), with a large aperture,
8 wide. The eyeballs are very large, elongated, measuring, although
meWhat collapsed, about 42== long by 31™™ broad. The eye-openings,
a's‘dlstended, are large, oblong, elliptical, with a broad sinus and slightly
Ckened edges.
Req e arms are stout and rather long, the third and ventral pairs being
th tly equal in length ; those of the second pair are about 12.5@= shorter
31 thoge of the third ; the dorsal ones about 63 shorter than those
the e second; the dorsal arms are 18.4°% long, trapezoidal in form,
.2e211ter face convex and about 1.9° broad ; the lateral and inner faces,
th ; along the inner angles there is a narrow membrane, outside
© Suckers (fig. 7, a). Those of the second pair are 24.7°™ in length;
-i’: transverse breadth is about 2°=; from inner face to outer angle,
wiq H .along the outer angle, in these, is a thick, acute-edged crest,
eeSt in the middle of the arm; along the lower inner angle, outsiq.e
Widt;s}l:ckers’ there is a broad and very thin membrane, 2.5° or more 1n
about (fig. 7, b); along the upper inner angle is a similar membrane,
Bem wide.
ip ® arms of the third pair are 26°= long (31°= from center of eye to
A g{’f arms); they are compressed, 2.256°= broad at base; on the outer
ate’- aloflg the middle, there is a very prominent crest (fig. 7,. 0), 80
Alog, In this part, the distance from inner face to outer angle ig 40m;
Whef 'Gh'e lower inner angle there is a very broad, .thm,'d(.ahca.te web,
iibly 6: Widest at least 5om to 7o (2 to 2.76 inches) wide; it is consider-
of Orn and may have been. gtill wider ; it is widest beyond the middle
&bou: :m?; on the upper inner angle the qorresponding membrane is -
om bet.;(; ™ wide (fig. 7, c). Traqsverse, thick, fleshy ridges run out
o Wween the suckers a short distance on these membranes, and then
out. The ventral arms are 2.256¢= broad at base and trapezoidal;
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they have a smaller-crest along the outer angle, and a narrow membran®’
along each inner angle. .

All the sessile arms bear similar suckers (Plate X VII, figs. 8, a—c), a1}
of which are provided with 7 to 13 large, very acute, incurved teeth 0B
the outer margin of the very oblique horny rings, and with much smaller
sometimes rudimentary ones on the inner margin, much as in S. megapterd:’
The largest of all the suckers are near the mjddle of the second pair ©
lateral arms, from the sixth to the sixteenth, and especially from the
ninth to the fourteenth; the diameter of the ninth is 10m=, the edge of
_ its rim 8==, On the dorsal arms the eighth to the thirteenth are the
largest ; the diameter of the ninth is 7==; edge of horny rim, 5=m=, On
the third pair the eighth to the fourteenth are largest; the diamete’
of the tenth is 8==, its rim 6==+ On the ventral arms the fourteenth
to the twentieth are largest; the diameter of the fifteenth is 7.5™%, its'
rim 5.5%=, On the ventral arms the rows of suckers are more separa
than on the other arms, their inner faces being wider. On the la
arms, toward the base, the two rows are nearer together, while the suck-
ers of each row are distant, so that they almost form one irregular ro¥
at first. Thesuckers are all very oblique, with the horny rims very lo¥W’
or narrow in front, and very high on the outer side ; these rings are dar¥’
brown, but the teeth have a golden luster. ' B

The thick fleshy margin (fig. 9), outside the denticulated edge of the
horny ring, is completely covered all around by a series of thin, bracket®
shaped, horny plates, light brown in color, arranged radially and movabl®
with . the membrane to which they are attached for the most of thelr
length; both the outer and the inner ends are free and turned upwar®y
like a small tooth or denticle; those of the inner end are mostly a,cut"{
and form a circle of minute movable denticles, nearly in line with
large teeth of the horny ring, five to ten occupying the intervals betwef’n
the large teeth of the largest suckers; those plates that stand opposlw
the teeth of the horny ring are shorter than the others, and often broadé®’
and have no denticle on the flat or upcurved inner ends, which fit to
form of the base of the tooth in front of them ; the outer ends are a,brupmi
bent upward and often inward, forming a denticle or flattened hood, 115“"
ally rounded at the end. These marginal plates vary greatly in wid®
and form, even on the same sucker, according to position, and sma™
imperfectly developed, wedge-shaped ones are interpolated between ta;e’
larger ones, around the periphery. - _ . »

One of the largest suckers, the twelfth of the second pair of arm8
(fig. 8, b, b'), has 22 teeth on the horny ring; of these five are small, 'buﬁ,
sharp, on the middle of the inner border; nine, on the outer border, are
largest; and four, on each side, are intermediate in size. The medi®®
tooth on-the outer margin is largest, and the one next to it, on each sides
is a little smaller than the second one from it. The thirteenth suolf"e
of the ventral arms has, on its ring, eighteen denticles; of these nin
are very large, with the median more decidedly the largest, and the
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On each side of it is shorter as compared with the next; six, on the inner
Margin, are minute, and these are connected with the larger series by
906 or two somewhat larger ones at each end of the inner border.
he stumps of the tentacular arms are flattened, oval, and smooth,
meas‘ll‘ing about 10™ by 18~ near the base; their length is about 28«
11 illChes), which is doubtless less than half their original length: .
According to Steenstrup (op. ult. cit., p. 81, fig. 2), there are, in his
eia'mple, a few connective suckers and tubercles on the proximal part of
€ club,
The siphon is very large a 1d lodged in a broad groove in the lower gide
o the head; the anterior part of this groove, which is separated from
® rest by a transverse fold of the skin, is covered by about twelve nar-
To, longitudinal ridges, separated by strong longitudinal furrows; an
Uitional outer ridge, on each side, is separated from the others by &
Wer interval; several of these ridges and furrows extend backward
oYond the transverse fold. The dorsal side of the siphon is strength-
heq by a thick, longitudinal, muscular band, which becomes free frpm
the siphon farther back, and is united to the head by a small median
®onnective strap; either side of this are the two broad connective bridles,
04 at the sides of the siphon, near the ears, on each side, is & broad
tera) connection between the mantle and head, with a large aquiferous
%Pening peneath it.
he exposed parts of the jaws (Plate X VI, figs. 3, a, ) are black and
Dolished; the lamin® are reddish brown, with broad, thin, yel}owish-
te margins. The upper mandible has along, sharp rostrum, with reg-
1y curved cutting edges, and a small, well-defined, V-shaped notch,
.9l which g short groove runs backward, beyond which there is a slight
Tdge ; anterior edge of al®, beyond the notch, forming no distinct lobe
’ ?:)t"oth, but slightly convex and irregularly crenulate; posterior lateral
"Orders of ale with a broad sinus in the middle; palatine lamina long
-;‘;ld thin, with sinuous posterior margins; frontal lamina broad, extend-
€ well backward. . :
of he total length of the upper mandible is 42==; tip to pogterior end
frontaj lamina, 33==; to notch, 10=; greatest breadth (or hight), from
i’giatine to end of frontal, 30m=m; transverse breadth, across frontal,
™} transverse breadth, across anterior edges of al@®, 8==. .
The lower mandible has a strongly incurved beak, wi-th the cutting
:idges rather suddenly incurved at about the proximal tmd, and a vyell-
e.’velODed, brogd, V-shaped notch at base, beyond which there is a
"8htly prominent, broad tooth; al® broad, the inner ends broader
en?n the middle, well rounded; mentum short, with a broad dorsal
9“"g'illt?d'lion; gular lamina short, the inner edges incurved.
mThe total length of the lower mandible is 20m=; tip of beak to end of
®htum, 10mm; to ventral end of gular, 21==; to bottom of notch, 11%%;
2 “Uner endy of ale, 24==; breadth, from inner ends of ale to mentum,
3 breadth of gular lamina, 17%=; breadth of alee, 12.5%%; greatest
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transverse breadth, across ale, 32== ; transverse breadth, across anterior”
edges of alw, at teeth, 11=m, i '

These jaws agree pretty mearly in form and size with those of _O'f
pteropus, as figured by Steenstrup, but the latter have a deeper noteh 1%
the upper mandible, with a more evident lobe beyond it, while the low' er-
mandible has a broader and less triangular notch.

The buccal membrane is large, thin, prolonged into seven acute angles
or lobes, of which the upper is in the median plane, opposite the inter-
val between the dorsal arms; the six others a e opposite the three other,
pairs of sessile arms., The inner surface of this membrane is covered
near the periphery, with small rounded papillee; externally it is 0D~
nected to the arm by seven membranous bridles, corresponding to the
seven angles; of these the dorsal one forks, one branch going to the
ioner margin of each dorsal arm; the upper lateral ones join the mar”
ginal membrane of the upper angle of the upper lateral arms; the low er
lateral ones join the lower marginal membrane of the third pair of arms?
the ventral ones join the marginal membrane outside of the sucker~
bearing face of the ventral arms. In front of the bases of each of the
dorsal and tentacular arms there is a large opening to the space beneath
this membrane. ' ' '

The beak is closely surrounded by a thick, prominent, lobed, &n.d ‘
wrinkled fleshy collar, with papill on its inner surface; outside of thid
there is a smooth, sharp-edged, erect collar, less prominent than tho
inper one. !

The odontophore is similar to that of Ommastrephes; it is sharply ben?
upon itself anteriorly, with the ventral end less than half as long as tho
dorsal; the dentigerous zone is yellowish brown in color, and bordere®
laterally by a thin ridge formed by a row of small plates; the late
membrane i8 broad, thin, and pale yellow, running straight across, fro®
the ventral end, at right angles to the dorsal portion, and then folding
back upon itself joins the dorsal part of the odontophore farther backs
near its middle; beyond this point it is very narrow and rolled if*
Length of the dorsal portion, 19==; of the ventral, 9==; breadth of th®
dentigerous zone, anteriorly, 52 ; breadth of marginal membrane, anté™
riorly, 7™,

The median teeth (Plate XVII, fig. 4, a) are broad, with three stou®
points, the middle one nearly twice as long as the lateral; the inner-
lateral teeth (b) are much longer, with one long stout point and a sho’?
denticle on the outer side, below the middle; the two outer rows (0 )
have simple, long, and rather stout, curved teeth, those of the outermo®y
row & little longer and narrower than the others. The teeth differ ag
cidedly from those of 8. megaptera in the shortness of the lateral denticle?
of the median and inner lateral teeth; moreover, all the teeth are stout
and less acuate. )

The pen (Plate XVII, figs. 5, b a) resembles that of Ommastrephes ; it 1#
long, widest anteriorly, bordered by strong ribs, obtusely pointed at the
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Shterior end, gradually narrowing to the very narrow slender pottion
out three inches from the posterior end, beyond which there is a thin
mb.rgin’ which expands into a lancéolate form, widest at 1.25 inches from
-the end; the terminal portion forms a short, hollow hood, formed by the
qulding of the margin, and marked by slender, divergent, raised lines,
nger laterally, and with a dorsal keel. The central rib begins at the
Nterior end, increases in size to the middle region, then narrows to the
Snder part, where it forms a slender, prominent rib, only visible dor-
¥y and then becoming confluent with the lateral ribs extends as a
keel to the end. The lateral ribs commence at about .75 inchk
the anterior end, and each at first consists of three riblets; farther
i X another appears on the outside margin, but is separated only by
Slender groove, and toward the slender part of the pen they all co-
%ce into g, single rib on each side, which nearly meet in the middle line
elltra.ny, where they are separated by a slender groove, which disap-
®ars farther on. Total length of pen, 349™ (13.75 inches); greatest
.readth, 22.5m™ (.90 inch); length of posterior cone or hood, .9 (.35
°h); breadth of posterior expansion, 15™".
Thig Specimen is entire, except that it has lost the clubs of the ten-
bcular arms. It is in fair condition, though considerably contracted
ong preservation in too strong aleohol. The head, however, has
2 pulled out from the mantle to an unnatural extent, so as to increase
the total length from 3¢ to 4em at least. The ventral armsdo not show
Y of the gexual modifications characteristic of the male squids, there-
¢, it is doubtless a female.
08t of the measurements are given in the table with those of 8.
fry Wtera (p.- 103); some of the more general are as follows: Length-
M eng of body to tip of dorsal arms, 69.8°™ (27.5 inches); to edge of
iy tle, dorsally, 37.5°= (14.75 inches); to base of dorsal arms, 52em (20.6
(8.7 es); to center of eye, 47°™; to lateral insertiogs of fin, length, 17°=
llle]f Inches); to outer angle of fin, along posterior edge, 18.4°= (7%5
t i:); breadth of fins transversely, 2§f°m (11'.25hmcl-1e§);t ouet::rl :;gal;
i dert,iral msertnon2 along front edge, 14°= (5.5 ;11100 ce;s.), be wc;erence e
Yog ong, jem (2 inches); breadth of body, 11.0°%; circum
Y2 20.20m (115 inches).
oos specimen, which was obtained at Bermuda, by Mr. G. Brown
%gde, now belongs to the museum of Wesleyan University, Middletown,
of tl?- _Mr. Goode informs me that it was picked up on the north shore
itg; € lsland, in December, 1876, and that it was regarded by the inhab-
ew 8 as g novelty or great rarity, and was noticed as such in the local
SPapers.
ang Oteuthis pteropus has been recorded from the Mediterranean Sea

© warmer parts of the Atlantic Ocean.
S. Miss, 59—-21

§|
ﬁ’()m
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Sthenoteuthis Bartramii Verrill.

Loligo sagittatus (pars) Lamarck, 1799; Anim. sans Vert., vol. vii, p. 665. ‘
Loligo Bartramii Lesueur, Journ. Phil. Acad., I, vol. ii, p. 90, pl. 7, 1821
Blainville, Dict. Sci. Nat., vol. xxvii, p. 141, 1823, :
Loligo sagittatus Blaiuv., Dict. Sci. Nat., vol. xxvii, p. 140. .
Ommastrephes Bartramii D’Orb., Voy. Amér. Mérid., Moll., p. 55, 1838 (t. Gray) ;‘
Céph. Acétab., pl. 2, figs. 11-20; Hist. Cuba, Moll., p. 59.
Gray, Catal. Moll. Brit. Mus., Cephal. Antep., p. 62, 1849,
Verrill, Invert. Vineyard Sound, &c., p. 341 [635], 1874 (non Binney in Gouldy
Invert. Mass.). ' :
Tryon, Man. Conch., vol. i, p. 180, pl. 80, figs. 361, 362 (after D'Orb.). :
Sthenoteuthis Bartramii Verrill, Trans. Conn. Acad., vol. v, p. 223, Feb., 18803 )
p. 288, Jan., 1881; Amer. Journ. Sci., vol. xix, p. 289, Apr., 1880.
Ommatosirephes Bartramii Steenstrup, Oversigt K. Danske Vidensk. Selsk. F O"{
handl., 1880, p. 79, fig. 2, p. 81, fig. 3, p. 89; auth. sep. copy (recelv
Aug.), p- 9, fig. 2, p. 11, fig. 3, p. 19.

Body cylindrical, elongated, slender, tapering but little in front of the
fin; anterior edge of mantle with a very slight median dorsal angle:
OCaudal fin short and transversely rhomboidal, with the outer angle®
acute, posterior angle obtuse, and the front edges rounded and projef’t"
ing forward beyond the insertion. Length of fin (from insertion) to its
breadth, as1:2; length of fin to mantle, as 1:2.80, in a young femal®
specimen with the body 3.25 inches long. Head short, as broad as the:
body; eye-opening angular, higher than long, with a narrow, obliq#®
sinus. Nuchal crests nearly as in O. illecebrosus, consisting of a 10“'"_
transverse, undulated ridge extending around both sides to the dors®:
line, and with three raised longitudinal crests on each side. Sipho?
large, sunken in a deep pit; anterior border of the pit with a series ¢ )
.6 to 12 or more (varying with age) small and short furrows, which ex
tend inward only a short distance from the edge. Arms rather shOrﬁf:
not very unequal; the dorsal ones are a little the shortest and smallesti
the third pair are the longest, the second and fourth pairs are interme'f
diate in length and nearly equal; the arms of the second pair are fur
nished with a well-developed membrane along the lower outer angléey
and with a thin marginal membrane of moderate width along the mnel'
angles, outside the suckers, that on the lower side extending beyond
suckers. Those of the third pair are compressed, with a well-develoP®
" membranous keel on the median outer edge, beyond the basal portio?’
on the lower inner angle there is a broad, thin, marginal membrane, ox*
tending beyond the suckers, and a narrow one on the upper side; )
dorsal and ventral arms have narrow marginal membranes. Suckers 0
the dorsal and lateral arms furnished with horny rings, which have
edge divided into small, acute-triangular teeth, largest on the oU
side; on the ventral arms the suckers are smaller, those on the pro*
imal half of the arm having smooth-edged rings, while those on £he
distal portion are sharply toothed on the outer edge. Tentacular 31'_’”
slender and moderately elongated, with distinetly broader clubs, Whi¢ .
are keeled on the back side and furnished with a thin marginal mé
brane on each edge. The suckers form two median alternating r0
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of larger, obligue, dentate ones, of which seven to nine in each row
°re decidedly the largest; alternating with these, on each margin, there
' 310w of smaller, more oblique, sharply denticulate, marginal suckers;
18tal face of the club narrowed and covered with four rows of minute
owded suckers, and a small cluster at thetip; the proximal part of the
clu_ has an irregular group of few, small, denticulate suckers, beyond
Whlcha extending down on the upper margin of the arm, is a row of abf)ut-
Y@ or six or more small, smooth-edged, connective suckers, alternating
Z‘;‘lth small round tubercles of corresponding size; along the lower‘-edge
t. ® arm, for about the same distance, there is @ row of more minute
obi celed suckers. The horny rings of the larger median suckers are
o Que, and the edge is divided into many small slender teeth, longer
. the outer or higher margin; the teeth of the marginal suckers are
“Wiar, but more unequal and more incurved.
Pecimens in alcohol generally show a distinct dark purplish brown
Orgal stripe, where the chromatophores are very much crowded.
According to D'Orbigny (Hist. Cuba, Moll, p. 62) the colors of this
n) 168, when living, are very brilliant, and are continually changlpg.
Ong the middle dorsal line there is a broad violet stripe, with a stripe
Teddigh yellow on each side of it. These bands are closely defined,
Wi do not grade into each other. Body elsewhere bluish; fins rosy,
4 carmine-red tint each side of the darker median stripe. The sur-
r;ﬁe I8 throughout covered with small reddish-violet chromatophores.
tw ead is dark violet above, rosy beneath. Upon the eyes there are
9 elongated spots of brilliant blue, and below a spot of bright red.
® color of the ink, according to the same authority, is l}()t black,
ar coffee-and-milk color. 1t is emitted very rapidly and dlSCO.IOPS a
29,53 area. Length of body, 1507 ; diameter, 272" ; diameter of head,
logo, length of tentacular arms, 76==; length of dorsal armws, 4%2""“;
dalgth of third pair, 56==; length of fourth pair, 50™=; length of cau-
fin, 60mm; preadth of fin, 95==.
len ggloung specimen, in alcohol, has the following dimensions: Total
82mm , to tips of lateral arms, 121==; tail to base of arms,93™™; b9dy,
otop length of caudal fin, toinsertion, 29==; its breadth, 58=%; diam-
M.of body, 16mm ; length of tentacular arms, 48mm.
iddle Atlantic and West Indies to Brazil and Oape of Good Hope.
the ges' chiefly between 35° south and 35° north latitude; common in
region of the Gulf Stream.
1813 an exceedingly active species, swimming with great velocity,
of vn“t Tarely leaping so high out of the water as to fall on the decks

saﬂo(;ssols,a On this account it has been called the “ flying squid” by
g,

*D A - .
at 32,?1"@3’ (Hist. Cuba, Moll., p. 62) relates that in a beautiful night in Qctober,
t wa;‘:uth latitude, off South America, ho himself saw two specimens leap out of
8boyg thr 80 high as to fall‘on the deck of the vessel, which was nearly fifteen foet
Do ﬁ_‘; surface of the water. It is supposed that this is done in their efforts to
™ predatory fishes that pursue ther. :
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This is a more slendex species than O. illecebrosus, with a shorter fiy-
and it has but four rows of small suckers on the distal part of the clabs
instead of eight. The most important differences, of generic value, aré
the presence of connective suckers and tubercles on the tentacular armé
and the great development of the marginal membranes on the latefal
arms. The grooves in the siphon-pit are of comparatively little impe™

tance.
ARCHITEUTHIS Steenstrup (see page 23).

This genus, which includes the most gigantic species known, differs.
from Sthenoteuthis mainly in having a smaller and differently shaped cat
dal fin, and in lacking the broad lateral membranes on the lateral arm®,
The pen is also different, jndging from the portions preserved. The lar: e
tentacular suckers are more evenly and regularly denticulated; 87
those of the sessile arms are smaller, with less claw-like teeth.

From Ommastrephes it differs in the form and size of the fin and
pen, and especially in having connective suckers and tubercles at the
bases of the tentacular clubs.

Architeuthis Harveyi Verrill (see- pages 23-40).—Giant Squid.
(Plates I-VI.)
Fishing banks off Nova Scotia to Labrador. Northern Europe?
Architeuthis princeps Verrill (see pages 41-50).—Giant Squid.
(Plates VII-XI.)
Newfoundland and the Grand Banks to Labrador. Northern Eul‘OPe’
FavmriLy MASTIGOTEUTHID.ZE Verrill.

Bulletin Mus. Comp. Zool., viii, p. 100, March, 1881.

Body slender, pointed behind. Caudal fin large, rhombic. Mﬂ«nt‘z
united to neck by three movable cartilages. Siphon with an inter* "
valve and one pair of dorsal bridles. Eyes large, not prominent; 11d5
free, simple. Buccal membrane 6-angled, without suckers. ArmS‘ﬁ_'ee.’
suckers in two rows. Tentacular arms (in the typical species) not &%
panded into a club, the terminal portion round, tapering, covered ¥
a multitude of minute suckers, in many rows. No auditory crests. P en
narrow, with a long, hollow posterior cone. al

This family differs from Ommastrephidee in lacking distinct lachry®*,
sinuses and auditory crests, in the remarkable character of the tentacuwr
arms, and in the simple connective cartilages. Irom Chiroteuthid® ap o
Histioteuthide it differs in having the siphon provided with a dorsal prid!
and internal valve, as well as in the armature of tentacular arms. )

It is doubtful whether Calliteuthis belongs near this family, its tenfaa‘;‘
ular arms being unknown, and its peo being entirely different. PosE”
bly it may belong to-the Ohiroteuthide.
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MASTIGOTEUTHIS Verrill.-

Tr .
808, Conn, Acad., vol. v, p.296, Jan., 1881 ; Bulletin Mus. Comp. Zool., vol. viii, p.
100, March, 1881.

i:dy elongated, tapering to a point, confluent with the caudal fin
abou:lorly' Caudal fin very large and broad, rhomboidal, occupying
Sipho half the length of the body. Mantle fastened to the I?ase of Fhe
intg L by an ovate, ear-shaped, elevated cartilage, on each side, fitting
i cOl‘re.sponding deep, circumscribed pits on the base of the siphon.
be On with a bilabiate aperture, an internal valve, and a pair of dorsal
ve 8. Eyes large, with round pupils; lids free, thin, apparently with
the l"y small anterior sinus. Arms very unequal, the ventral ones much
ag, Ongest. Suckers small,in two regular rows. Tentacular arms long
diggs Tound, tapering to the tips, shaped like a whip-lash, without any
Inct club; the distal portion is covered nearly all around with ex-
mgly numerous and minute suckers, which leave only a very narrow
.Slen‘fld lil}e along the outside. Pennarrow and bicostate anteriorly, very
Cong (’1" in the middle; posteriorly much larger, with a long tubular
hity, (figs. 1,1 ¢). This remarkable genus differs widely from all others
lerto described in the character of the tentacular arms and suckers.

th, ess’ With the great size of the caudal fin, gives a very peculiar aspect to
Decieg,

Yag
Hgoteutnis Agassizii Verrill.

Bulletin Mus. Comp. Zool., vol. viii, p. 100, pl. 1, fig. 1, pl. 2, figs. 2,3-3 6,1881;
Trans. Conu. Acad., vol. v, p. 297, pl. 47, pl. 49, figs. 2,3-3 ¢, Jan,, 1881,

Plate XXI. Plate XXII, fignres 2-2 d.

@1:] ody elongated, round anteriorly ; posteriorly tapering rapidly to the
£ er, acute, terminal portion, which is confluent with the caudal fin
Cay d:l tip. Front dorsal edge of mantle emarginate in the middle.
Tiop) f.in very large and broad, transversely rhomboidal, obtuse pos-
lellgt ¥, its length, from origin to tip, about equal to half the combined
t0 by, of the head and body. Eyes large, with thin lids, which appear
ivie Y@ had g distinet but very small sinus in front; pupils circular ;
ge:OWn, in alcohol. Sessile arms very unequal ; ventral arms much
bogy. and longer than the others, about equal to length of head and
Daip. dorsal arms very small, scarcely one-third the length of the ventral
the 4 two lateral pairs nearly equal, decidedly longer and stouter than
ay sol‘sal pair. A delicate, thin, marginal membrane extends along the
in ‘;Olltslde the rows of suckers, to the slender tips. Suckers small,
8pg O regular rows on all the arms, subglobular, with small oblique
margjnres’ surrounded by small horny rings, which have a nearly entire
B'dSa,i and by several series of minute plates (Plate XXII, fig. 2 d).
Whic, < web, between the arms, very small. In the smaller specimen,
tip . 'S 2 male, the right ventral arm is longer than the left, and the
Pears to have been flattened, and the marginal membranes seem
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to have been wider, with the edges infolded, so as to form a sort of {2
row on the outer side, but the suckers are mostly gone, and it ist
much injured to be accurately described. Tentacular arms long, mor?
than twice the combined length of the head and body, slender, roub’:
gradually tapering to the tip, like a whip-lash, the distal half of thelr
length covered with very numerous, crowded, minute, pediceled sucker™:
(fig. 2 b), which cover nearly the entire surface along the terminal PO¥’
tion, leaving only a narrow naked line along the back, but farther fro®
the tip this naked space becomes gradually wider and the band of 8u¢*/
ers narrower, and after these crowded bands of suckers cease, scatter
suckers, placed mostly two by two, extend for some distance along
proximal part of the arms. The suckers of the tentacular arms are 80
small that their form cannot be seen with the naked eye; they are dee¥
cup-shaped, with a small circular aperture, supported by a horny ™
which is often armed with two or three sharp teeth on one side (fig- 4
Color of body and arms, so far as preserved in alcohol, deep brown!
orange; on the upper side of the back and caudal fin the color is be
preserved, and shows small, occellated, circular spots of ora,nge-bl‘own’
with an inner circle of whitish and a central spot of purplish bl‘O‘fm'
Similar spots also exist on the head and arms, and also on the lower 8
of the body, where the color is best preserved. ) )
A considerable amount of a bright orange oily fluid, insoluble in alod
hol, exuded from the viscera. Examined by means of the spectrosc? o
this fluid absorbed part of the green, all of the blue, and most of
violet rays. The stomach contained fragments of small crustacea.
pen ‘is pale yellow, thin, and slender anteriorly, with two sublate™
costz, and narrow delicate margins outside the cost®; in the middle”
becomes still thinner and narrower, with the margin inrolled ; farth
back the margins become much wider and then unite together ventfa*l,ly;
forming a long, hollow, conical portion, extending to the acute poste o
tip; this portion is not so broad as deep, and has a slight dorsal ke
and a ventral groove.

g 0)
gh

Measurements. (In millimeters). -
\
3 Male. Me
——
Total length to end of 8e88IlO ATINB. ... oo ittt iiiiiietieiiiannane. 187 'ﬁa
Head and body combined ..........__. ... B9 | “g0
Length of body .......coco.ceiiniee. 48 40
Length of caudal fin, from origin. ... ...| 80 75
Breadth of caudal fin ........c.... ..., eee 42 93
Breadth of body ........... ..] 16 46
. Length of doraalarms ... ..... 24 o0
Length of second pair of arms. 33
Length of third pair of arms .. 84 112
Length of ventral arms ........ 80 212
Length of tontacular arms ... i PP ¢
Breadth of dorsal arms, at base . 41
Breudth of ventral a1ms ...ooooovniiiiiiiiiniiinn. 4
Breadth of tentacular arms. ... IO, ces 9
Diameterof oye ............... e - 1908 o5
Lengthof penm ...... .. . . ... O P 9
Breadth of pen anteriorly... . 2‘50
Breadth of Pen POBLOTIOIIY .. ..o\t et eieeiaeeateeeaneensensceaescaearacenensens <l &
Depth of pen posteriorly . . . ittt iiecn acoreacana e / '
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Specimens -cxamined.

N i
8 @
g § Specimen.
Locality. E 2 3 Received from—
. =] [} Q
© =l o =1
z\ E E 2 ) No. | Sex.
AU | gec T - _-_‘
% |gxxv.  N.L.3302520; W.Lg. 700 ... 647 | 1880 | Blako...| Mus, Comp.Zool..| 1| &
\ oxxviil, N. I 840 28' 25" ; W. L. 76° 22’ 50".|1, 632 | 1880 |...do ....|..-.. 0 eeaccennnen 1| &

CALLITEUTHIS Verrill,

Amer, g ourn. Sci., vol. xx, p. 393, for Nov., 1830 (published Oct. 25); Proc. Nat.Maus., vol.
iii, p, 362, 1880; Trans. Conn. Acad., vol. v, p. 295, Jan.,1881; Bulletin Mus.
Comp, Zool., viii, p. 111, March, 1881,

theB&dy short, tapering to a small, free tip. Fins small, united behind
P of the body. Pen with a short narrow shaft and thin lanceolate
he ©, ag in Loligo. Siphon not sunken in a furrow, but united to the
th by a pair of dorsal bands; an internal valve. Mantle united to
® sides of the siphon by simple, lincar, longitudinal, lateral ridges,
w{,responding with connective cartilages on the gides of the siphon,
1ch are Jong-ovate, with a raised margin all around. A dorsal, elon-
of ) connective cartilage on the neck, opposite the pen. Arms long,
Wwebbed. Suckers in two rows, largest on the middle of the lateral
A.dorsal arms; horny rings of suckers smooth on most of the suckers,
ndply~ dentate on the distal ones. Eyes large, with rounded openings
tl{ln, free lids. No nuchal frills or erests. Buccal membrane simple,
im_l-hke, with seven connective bridles. Internal anatomy of the female
etl ar to that of Ommastrephes. Oviducts and nidamental glands sym-
Tically developed on the two sides. Oviducts opening in front of the
li g:ls of tl.le gills, the openings simple, long, narrow, oblique. Two long,
1it:1te nidamental glands, with acute anterior ends, lie side by side and
eart.-e apart, on the middle of the visceral mass, behind and over the
on th’ each of these consists of two halves, folded together, and covered
“tereeg];er surface with fine transverse laminse; they open along the
e.
Thig genus may, perhaps, belong to the Chiroteuthide.

¢
amteu"-hla reversa Vorrill.

Armer, Journ. Seci., vol. xx, . 393, Nov., 1880; Proc. Nat. Maus., vol. iii, p. 362,
Dec.,1880; Trans. Conn. Acad.,vol.v,D. 295, pl. 46, fgs. 1-1 b, Jan.,1881;
Bulletin Mus. Comp. Zool., vol. viii, D. 112, pl. vii, figs. 1-1 b, 1881,

Plate XXI1I, figures 1-1 ¢.

g:d)’ rather short, tapering baclward, subacute posteriorly; front
S0 ;)f mantle advancing somewhat in the middle and forming an ob-
thin ngle ; considerably emarginate beneath. Caudal fin small, short,
»@ach half nearly semicircular, attached subdorsally, posterior end
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emarginate and free from the tip of the body, but not extending much
beyond it. Head large, flattened above. Eyes very large, with simplés
thin, free, circular lids, without any sinus. Openings of the ears be
hind the eyes, minute, with a small, erect, clavate, fleshy process of th®
skin. Arms long, tapering, equal to the length of head and body co®™
bined ; the lateral pairs are equal; the dorsal and ventral nearly equaly
somewhat shorter than laterals; suckers deeper than broad, well rounded;
laterally attached by slender pedicels ; horny rings with smooth, eircl”
lar, thin edges, except on the small suckers, toward the tips of the arm$
- 'in which the outer edge is divided into a number of small, narrow, blunt
teeth. On the ventral arms the suckers are much smaller. Basal weP
rudimentary ; a narrow, thin, simple membrane along each side, outside
the suckers. Tentacular arms rather slender, compressed, smooth af
base, the ends absent. Color reddish brown. The ventral surface ©
the body, head, and arms is more ornamented than the dorsal surfac®
being covered with large, rounded verruce, their center or anterior b
pale, the border or posterior half dark purplish brown; upper surfac®
of body with much fewer and smaller scattered verrucm; a circle of the
same around the eyes; inuner surfaces of sessile arms and buccal me®
branes chocolate-brown; tentacular armns lighter ; suckers pale yello™
with a light brown band. Caudal fin white, translucent. Iris in the
preserved specimen, brown. Gills with the free edge brown, and %
brown line on the outer edges of all the laminge

Total length, to end of lateral arms, 133=®; to base of arms, 67" .
mantle, 51™; of fin, 17™"; breadth of fins, 24=; of body, 20 ; diamete’
of eyeball, 16™; length of dorsal arms, 58™; of second pair, 67°"; 0
third pair, 68" ; of ventral pair, 60" ; breadth of dorsal arms at bas®
&= ; of lateral, 6™ ; diameter of largest suckers, 1.2m™, :

Dredged by the steamer ‘“ Fish Hawk,” of the U. S. Fish Commissiog’, .
at station 894, about 100 miles south of Newport, R. I, N. lat. 39° 53
'W. long. 700 58’ 30", in 365 fathoms.

Faviry CHIROTEUTHIDZE Gray (restricted).

Loligopside (pars) D’Orb., Céphal. Acétab., p. 320, 1835-1848,
Chiroteuthide (pars) Gray, Brit. Mus. Catal,, Moll., vol. i, p. 42, 1849,

Body small, connective cartilages three, movable. Iyes with freé
simple lids, no sinus. Siphon small, with neither internal valve 1
dorsal bridle. Nuchal or auditory crests absent. Buccal membrat®
seven-angled, without suckers. Bucecal aquiferous openings six. -
sile arms simple; suckers with horny rings, which are encircled by ?
groove; web rudimentary. Tentacular arms very long and slellderf
with a large club; tip with a spoon-shaped organ, opening backwar®’
peduncle with connective suckers and tubercles; club with rows of 8%
gular small suckers, having a swollen bulb on the long pedicel. Per
lance-shaped, with a long, narrow shaft.

Chirvoteuthis 1’’Orb. is the best known genus.
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Tbroteuthis Bonplandi D'Orh. (1),

Loligopsis Bonplandi Verany, Acad. Turin, ser. ii, vol. i, pl. 5 (specimen with-
out tentacular arms, t. D’Orb.).
Chiroteuthis Bonplandi D’Orbigny, Céphal. Acétab., p. 226 (description com-
piled from Verany). .
Verrill, Bulletin Mus. Comp. Zool., vol. viii, p. 102, pl. 3, figs. 1-1 b, 1881 ;
Trans. Conm. Acad., vol. v, p. 299, pl. 47, figs. 1-1 b.

Plate XXXII, figures 1-1 c.

1aA detached tentacular arm belonging to a species of Chiroteuthis was
e 0 by the United States Coast Survey steamer « Blake,” in the sum-

fa. T of 1880, at station ceciii, lat. 410 34’ 307, long. 65° 54/ 30", in 306
“lomg, .

in'lfhe arm is very long and slgnder; the length being 780mm (or over 30

it Cihes), its diameter being from 1.5™ to 2™, except near the base, where
hs ™", and at the terminal club, which is 6= broad and 54" long.
ca ® arm ig white, with purplish specks, and is generally roundish, ex-
ra,ft at the c¢lub; along the greater part of its length there is a row of
€T distant sessile suckers, the distance between them being usually
127 to 18==; these suckers are larger than those of the club, and
Ve a, Dearly flat upper surface and no horny marginal rim is preserved.
Suell?w of small, simple, scattered pits, perhaps homologues of these
deg tfm, extends up the back side of the club. These smooth sgckers evi-
Y 8erve to unite the tentacular arms togetber when used in concert.
&ns club jg much stouter than the rest of the arm, convex on both sides,
8. Ut little flattened; on each side it is bordered by a well-developed
tneq Ped marginal membrane, supported by a series of transverse, thick-
logg. but flat, tapering, acute, muscular processes, with their ends pro-
eyond the edge of the intermediate membrane, producing a
Bupp Y-8calloped border; on the distal half of the club these muscular
pro'xim are geparated by spaces greater than their breadth, .but on the
owq al portion they subdivide into two or three parts, which become
bﬁtwéed close together, showing only narrow intervals or merely a groove
o D them. At the tip of the arm there is a thick, ovate, dark pur-
bac’k p.oon‘Shaped, hollow organ, about 4= long, with its opening on the
of Side of the arm, This 8o strongly resembles the spoon-shaped organ
ity 0: he‘_’bOCOtylized arm of some Octopods as to suggest the possxbl..l-
foup . Sililar use for sexual purposes. The suckers are crowded in
ing b(;r Mmore indistinet rows. Their pedicels are long and slender? hav-
.bulh youd the middle a large, dark purple, ﬁut_ed, swollen portion or
Iy Sm’,mey ond which the pedicel is more slender; the cup of the sucker
distir‘lc t]&nd lateral, with a very oblique, oblong, horny rim, which is not
Sligh 5 toothed (fig. 1 b); but its extreme outer edge is sometimes
05 beaked and much thickened.
lrg “shy border of the suckers is covered with small angular and
ar seales (fig, 1 ¢); its edge is tinged with purple.

hj . .
'S tentacular arm is referred to C. Bonplandi only provisionally, for
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no perfect specimen of the latter, with the corresponding arms presellt’
has been described. It appears to differ from the tentacular arm of U-
Veranyi D’Orb., which is the only other species sufficiently described 0
be recognized as belonging to this genus.

FAmiLy HISTIOTEUTHID A, nov.

Loligopside (pars) D’Orbig., Cépbal. Acétab., p. 320, 1835-1848.
Chiroteuthide (pars) Gray, Catal, Brit.\Mus., Moll., vol. i, p. 42, 1849,

Body small, short, with caudal fins. Mantle united to the neck by t;hré;‘;
movable cartilages. Siphon with neither dorsal bridle nor intert®
valve. Head large. Nuchal crests absent. Eyeslarge, not prominenf"
lids free -and simple; no sinus. Buccal membrane with six smo00
lobes; buccal aquiferous openings four. Two brachial openings®
the bases of the tentacular arms. Six upper arms united by & v® o
broad web ; suckers in two rows; rings convex, with small, oblid"
apertures. Tentacular arms long, with a well-developed club, beaf{‘.:g
large central and small marginal suckers ; proximal part of club ¥ o
connective suckers and tubercles. Pen broad, short, lanceolate, mu

like that of Loligo.
HistroreuTHIS D’Orbigny, 1839.

Histioteuthis Férussac & D’Orbigny, Histoire Naturelle des Céphalopodes Acét“bu”
feres, p. 226. or
Gray, Catal. British Mus., Moll., vol. i, p. 34, 1849 (description uftel‘-D’A

bigny).

This genus is remarkable for having the six upper sessile arms uﬂl“::
together nearly to their tips by a thin, elastic membrane or web. T i
ventral arms are also united together for a part of their length, and t:l:ﬁe-
common web is joined to the great web, in the median line, by a b ol
like membrane. The tentacular arms are very long, and have expﬂ*nd i
clubs, with a broad dorsal keel. As in Awrchiteuthis and Stkenow“th ’
they are furnished with a series of small smooth-rimmed suckers,
nating with tubercles, on the proximal part of the club and adjacent? o
of the arm, for the purpose of uniting the arms together at will ; but in t
following species a row of such suckers and tubercles also extends 81 0
one side of the club, opposite part of the large central suckers. g0
large suckers are serrated, and alternate in two rows; two rows of
marginal suckers exist on one side and two rows of much smaller 1
on the other. At the extreme tip of the arm there is a cluster of
smooth-edged suckers, as in Ommastrephes, Architeuthis, &c. i

The mouth is surrounded by a broad buccal membrane, with
angles or lobes, but without suckers. The body is relatively short, iJs
short, bilobed caudal fins. The eyes are large, and have distinct g
The dorsal bone or pen is thin, short, lanceolate, and somewhat q
shaped, with a long blade.
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s The species, so far as known, are brilliantly colored, having occellated
sgm}s on raised verruce, in addition to the ordinary chromatophores of
uids,

The two folreign species, hitherto desecribed, are both from the Medi-
erranean.

Histioteuthis Colitnsii Verill.
Histioteuthis Collinsii Verrill, American Jo rnal of Science, vol. xvii, p. 241,
Murch, 1879 ; vol. xix, p. 200, pl. 14, April, 1880; Trans. Conn. Acad., vol.
v, p. 234, pls. 22, 27, figs. 3, 4, 5, pl. 37, fig. 5, 1880.
Tryon, Manual of Conchology, vol. i, p. 166, 1879 (description copicd from
the original one).

Plate XXIII, Plate XXIV, figures 3-6.

thA la{‘ge and handsome species, with the broad, t}liu, dark-brown web
ending between and nearly to the ends of the six upper aris. The
Wa-rtr surface of the head and arms is covered with large, slightly raised
arts or tubercles, which are dark blue with a whitish center, specked
th _brmvn ; three rows extend along the ventral arms and two along
eyzl.(;;hers ; a circle of these surroymds the eyelids, but the edges of the
Wart § are narrowly bordered with dar}{ brown. Color between tfhe
§ pale purplish brown, with small, raised dark-brown spots, reddish
aic_ksy a[}d white gr?,nllles; web and inner 511}'face (?f arms unit.'orm
speckreddlsh or purplish brown ; suckers yellowish white, their pedicels
o ed with brown; tentacular arms light orange-brown. Eyes mu-
ated ; their lids form a large, simple, rounded opening.

endeliltacular arms slender, about 2 feet lo?lg and qxpanding near the
XXIW?tO a broad, long-oval, sucker-bearing portion or club (Plate
’ fig. 3), which is bordered by & membrane, widest on the upper
‘?rgsi.;ri{t ends in o tapering tip, on t?he back‘of which .there is a thir.x,
ol'lllsl e membrane or keel, enlarging proxuna-lly to its end, where it
Six roa» rounded lobe. . 'l‘h(‘a most expanded por.tlon of the club bears
ows C‘VS Of suckers, with finely serrate _horny rings ; the two central
centy ontain much the largest ‘suckers, four or five in each ; the more
al of these two rows contains four suckers, larger than the rest,
I‘O\vsoi rt,hese the two medign are ]arg(.ast; outside of thgse twg median

Tate gy (i{ two regular marginal rows of nearly equal, medlum-Sflzed, ser-
ere i(‘} ers on the upper nge ; and along the lower edgq of thevclub
is any 1'1? .0110 row of few si Emlar but smaller ones; outsulc‘ot these there
elowt(?mplete altcrnatn%g row of ' much smaller margmz}l ones. On
Iniq dle% G‘dg‘e of the pro?nmal pormo‘n of the club, extending from the
Suckeyy illctli\\'ar(}, thel_'c is a row of 1ou.1- small, smooth-c(lgeq,. unegqual
spondin’g(sl cqnatmg with rounded, sessﬂ(? tnl‘)'erf;les that fit into corre-
©Xtendq o 1e 1cers on ‘the other arm ; a row of similar })ut swaller ‘suckfars
of the m‘mr 51'170111: G.mches a-long the inner surface in the mc.(lm-n line
cleg and ; alternating at'ﬁrst smgl‘?, and then.two by two, with tuber-
» A0d gradually becoming more distant. The end of the arm, beyond
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the cxpanded club, bears minute serrate suckers, at first in 8ix TOWS)
decreasing to two toward the end. The extreme tip bears a small grouP
of mirute, smooth-edged suckers. The largest suckers of the club
decidedly constricted below the margin, and then swell out at the vase!
portion. The edge of the horny rim is divided into very pumerous
small, incurved, and crowded denticles, nearly equal in length, but par
are thickened and obtuse, while the rest are more slender and acut®
Diameter of the largest suckers 6.5 ; of the largest in the second row
5.5™"; of the largestin the lateral rows, 3™ to 4™ ; of thelargest smooth
rimmed marginal suckers, 2 to 2.5°"; of the smooth-rimmed suckers
of the wrist, 1.5™ to 2™,

Sessile arms stout, trapezoidal, tapering to slender tips, and be
two rows of numerous suckers. All the arms on the left side ar
inch or more longer than the corresponding right ones. The dorsal 8%
ventral arms of the same side are about equal, and decidedly shortef
than the two lateral pairs, which ditfer but little in length. Web abou’
two-thirds as broad as the length of the arms, uniting the upper thre®
pairs together, and as a narrowing border extending along their si
to the tips. The lower lateral arms have a thin, crest-line membrane ont
their outer median surface, commencing at the basal fourth and exteBes
ing nearly to the tips. The ventral arms are united together, to“"f'r
the base, by a web, which is also joined to the main web, iu the medi#
plane. A narrow outer web, arising from the outer angles of the arms
also unites all the arms together for a short distance above their base®

The suckers (Plate XXIV, figs. 5, a, b).are all similar in form.
larger ones on the dorsal arms are, perhaps, a little larger than those ©
the lateral and ventral ones. The largest are subglobular, laterally
tached, and gibbous; the aperture is small, usually with three or four flaty
blunt, or rounded lobes or denticles on the outer margin, with none o1
ipner margin. The pedicels of the larger suckers are very stout at bases
tapering up to their attachment on the lower side of the sucker, Whe
they are small and slender. The largest suckers of the dorsal arms
5=» in diameter; their apertures, 2 "; length of pedicels, 4" t0 7 -
The largest suckers on the ventral arms are not so large as those o8 .the
others; the largest are 4™ in diameter. Only a few suckers (five OF sixh
and these of very small size and nearly in one row, extend belo¥ U
level of the ventral web, which is attached along the inner margid; !
side the row of suckers. The larger ventral suckers are depressed an’
oblique, with a very one-sided horny ring, which has a small, oblig™
aperture, with about three bluntly rounded, slightly prominent lobes 0
denticles on the outer margin, while the inner margin is smooth.

The membranes about the mouth are arranged nearly as in 0
strephes. The mouth is surrounded externally by a broad, elevate®
smooth, dark chocolate-brown buceal membrane or collar, whic
prolonged into six angular lobes, corresponding to all the inter’
between the arms, except those between the second ‘and third Pa

aring
e al
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thig buccal collar is connected to the interbrachial membrane by six
Inve‘nﬁ_)l‘a,nous bridles, corresponding to the six lobes; on both sides of the
dorga) and ventral bridles are large pouches. The beak (Plate XXIV,
fig. 4)is immediately surrounded by a thick, fleshy, lobed and wrinkled
2?]1;“; and outside of this by another less prominent and less wrinkled

b tl\he exposed parts of the mandibles are black, the inner laminse
Tight reddigh brown. The beak of the upper mandible is very acute,
eut?gly incurved, with scarcely any distinct notch at the base of the
g edge, but with a conspicuously-excavated V-shaped area; the
ere Fior edges of the ale are irregularly and slightly denticulate or
. Uulate. The lower mandible has a much incurved beak, with the
& edges decidedly concave, and a very small notch at their bases,
1th a broad excavated area along their sides and bases; the ante-
9 edges of the ale are slightly convex and form a very obtuse angle
the edges of the beak or rostrum; a small, thin tooth exists just
eyond' the notch; the ale are broadest near their inner erds; the
l‘eai"'l‘'laminam is peculiar in having a prominent, thickened, curved, lat-
lagg Tib on each side, running to the end of the prolonged and subacute
_-ODI'&] lobes, and another dorsal one, running to the dorsal emargina
higl;t Length of upper mandible, 30™; hight, palatine to frontal, 20==;
toh (or breadth) of palatine, 14™; tip of beak to end of frontal, 22==;
. Jase of cutting edge (notch), 7.5™"; notch to inner end of ala (union
an Dalatifxe), 7.05 ™ beak to posterior lateral border of ala®, 13.5™™;
len Sverse ‘breadth across outer side of ale, 9.6™™. Lower mandible,
ordey’ 23m=: inner ends of ale to mentum, 22.5™; tip of beak to dorsal
breagr of gular lamina, 17™; to inner ends of ale, 18™; to notch, 8.5°";
23un . th of ala in middle, 8"; greatest transverse breadth across aloe,
anq ; lacross anterior edge, at teeth, 7.5™™; notch to union of gular lamina
®, 6.5m"; breadth of gular lamina, 12.5™",
ing te odontophore is rather short, the dorsal portion not much exceed-
: 16 Ventral in length; the lateral membrane is broad and thin, its
folg Or border extending transversely straight across to the dorsal
the nea.rly at right angles to the dorsal portion of the odontophore;
o teentlgerqus portion, including a thickened lateral ridge outsi'de
ben d eth, ig light red in color. Length of dorsal portion, from anterior
h’e '5"‘"‘.; of ventral portion, 87=; Lréadth of dentigerous zone, 3==,
o Mmedian teeth (Plate XXTV, fig. 0, a) are short, with a strongly in-
“yacute central point, and with small,inconspicuous or rudimentary,
Witlio’ll &‘ter.al denticles on each side; the inner lateral teeth (b) are longer,
dley er' a distinet, I.atera-l denticle; the two outer rows have silpple, rather
anq Ino,r eStYODgly incurved, acute teeth, the outermost a little longer
Uity slender. The plates along the border appear to be so closely
Slight 33 0ot to be easily separated entire; they form a continuous but
» arrow ridge, which has an undulated surface. The membrane

but v
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Iining the palate bears pale yellowish, scattered, stout, not very acuf’e’i
and but slightly curved teeth, with bases not much enlarged ; amop

these are clusters of small, stony, smoothish granules, often aggregate

into masses of considerable size. The gular membrane also bears %g'
gregations of small, smoothish, rounded, and angular granules, with:
others that are larger, oblong, and oval, smooth, and more or less reg%®
larly arranged. The cesophagus is very long and slender, dark colored:

Measurements of Histioleuthis Collinsii.

Millimeters.  Inohe$
- o .

Tentacular arms, length 600 and 635 i 24 and %
Diameter at base.........._.. Ceees 12.5 .50 -
Breadth of club, without membran 17.5 ’ .70
Its membranous border............ 6.2 .26
Lengthof club. ......o..ooo il il . .| 6 2.7% -
Length of the slender tip........ 31 125 .
Of dorsalerest................... 37 1.50
Length of dorsal nrm of left side. 355 14
Of 1st lateral (2d pair)........... 432 17
Of 24 lateral (3d pair)............ 438 17.26
Of ventralarm .....o........ ... . ... .. 100 .. 301 14.26
Breadth of latoral arms at D&B0. . «ouueenene oo 29,5 .90
Thickness . ........cc .oov..... e, 19 l .75
Diameter of eyc-opening....... .| o225 .90
Diameter ot head at base of arm | ®7 l 3.60 10
Breadth of web botweenarms . .............. .| 208 1o 254 8 to0
Diameter of largost suckers of tentaCular AITUS. « oo woo oo oo 6.5 } .26

Taken from the stomach of Alepidosaurus Jerox, lat. 420 49, long. 62°
57, off Nova Scotia, by Capt. J. W. Collins and crew of the schoone®
¢ Marion,” 1879. . -

All parts back of the eyes are absent ; the eyes are mutiladed, bub £b0
specimen is otherwise in excellent preservation, even the web and su¢®
ers being nearly uninjured. ' L

In addition to the original specimen, above described, another spe®
men, represented by the jaws alone, has been received by the Unite!
States Fish Commission from the Gloucester fisheries (lot 843). T
was obtained on the Western Bank, off Nova Scotia.

_Another beak was dredged by the * Fish Hawk,” at station 893, soutl
of Newport, R. I, in 372 fathoms. : ' f

These jaws agree well in size and all other characters with those ©
the original specimen (Plate XXIV, fig, 4). '

FayiLy DESMOTEUTHIDA Verrill,
Trans. Conn. Acad., vol. v, p. 300, Feb., 1881.

For the reception of the genera Desmoteuthis V. and Taonius Sty &
defined below, I established this new family, which had previously bee?
confounded with Cranchide and Loligopside. -,

Body much elongated, pointed posteriorly ; caudal fin narrow, ter®
nal, mantle united to neck by a dorsal and two lateral muscular comm®
sures. Pen lance-shaped, as long as the mantle, with a long, narro 6
shaft; blade incurved or hooded posteriorly. (Esophagus and intest®
very much elongated. Nidamental glands and oviducts large, symme
rical. Iiyes large, protuberant ; lids free and simple. No audi"col‘ '
erests.  Siphon large, with neither internal valve nor dorsal bri

i
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4*l'ﬂusw

ol ith depressed suckers. Tentacular arms with a well-develope
"ub, bearing suckers. -

. DESMOTEUTHIS Verrill.
g:ni“‘ (pars) Steenstrup, 1861. )

Moteuthig Verrill, Trans. Conn. Acad., vol. v, p. 300, Feb., 1881.

‘B(fdy very long, tapering backward to a long, slender, z.lcute cau(}a,l_
Portion, Caudal fin long, narrow, tapering to a long, acute tip. Auterior
®dge of the mantle united directly to the head, on the dorsal side, by a

II?lllissure, so that there is no frec edge medially, and the surface is

.ntiDUOus, as in Sepiola; the dorsal commissure extends backward and
th"erges within the mantle; two additional muscular commissureg unite

® latera) inner surfaces of the mantle to the sides of the siphon.

yes very large and prominent, with simple circularlids. No aquiferou‘s
dl ?es_ Siphon large and prominent, with neither valve nor dorsal bri-
. Arms small and short, subequal, with a basal web and lateral
ranes; suckers smallest on the ventral arms, and urceolate, largest
flatish on the widdle of the lateral and dorsal arms, feebly toothed.
foin ®xtending the whole length of the body, very sle.nder and of uni-
1 o Widph for more than half the length, then becoming br9ad-li1nce0-'
8o » the terminal portion having the edges involute, forming a long,
er cone, into which the ovary extends. Nidamenta_ml gland; large,
ofmmetrica,lly developed on the two sides. Gills small, situated in front
® niddle of the body. . . .
© genus Taonius was proposed by Steenstrup to include this and
tl; epa/vo (Les. sp.), but he has not, to my knowledge,. definitely defined
s 8onug, Ag 7. pdvo appears to be generically distinet ﬁ"om the pres-
m 8enug, | propose to retain Taonius, with T. pavo for 1ts. type. By
Btr:y W_I'iters T. pavo has been placed in Loligopsis or Lat'zchm. Steen-
bothp himgelf formerly referred D. hyperborea to Leachia. By Tryon

Loll}"“’e been referred back to Loligopsis. .

8 *90psis, as defined by D’Orbigny, in 1839, included T. pavo, as well
90p, 16 type of Leachia, but he referred Lamarck’s original type of Loli-
I:“ % the genus, as amended by him, only with doupt. )
Eibleseems desirable, therefore, to explain this confusion, so far as pos-

.men;b
ang

f Loligopsis Lamarck,* 1812 and 1822, was based only on an im‘perfect
tae ®, made by Péron, of a small oceanic squid whicy had lost its te.n-
hi ' arms, The supposed character of havin.g eight arms was, for
speéi he only basis for the genus, no others being mentioned. The
Wity 8 (L. Peronii) was, however, described very briefly as a small squid

om ®ight equal arms and two posterior, distinet caudfml fins, and it was
i tlgared to Sepiola. It has apparently not been rediscovered by later
‘llliters’ unless L. chrysophthalma D'Orb. be the same species, which is

S Possible. The latter, as figured, is a small, short-bodied species,
(isg;Elet;2 de Cours de Zool., p. 133, 1812 (t. D’Orb.); Animaux sans Vert., vol. vii, p.
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with distinot, separate, small caudal fins, which are free from the .,,‘ad)‘
the body ; its mantle-edge. is also represented as free dorsally. 'ﬂ"d
evidently is a generic type distinct from Taonius and Desmoteuth
Indeed, it probably will be found not to belong to the samefa””ly’
when actually studied. Therefore, it seems necessary to allow the namé
ZLoligopsis to remain connected with such small, short-bodied specié®
for which alone it was originally used. The genus, in its original se®
cannot yet be regarded as fully established.

.Leachia Lesueur, 1821* (=Perothis (Esch.) Rathke, 1835), was als?
based on an imperfect figure of a small Pacific Ocean squid, Which'h"d
likewise lost its tentacular arms. The only generic character given W
a8 in Lamarck’s case, the presence of only eight arms—a purely fictiti® 7
character. The type of this genus was Leachia cyclura Les. Itbs8 ed
more elongated body, slender posteriorly, with a more or less round 0
caudal fin, the two sides of the fin completely united together and to
posterior end of the body. The third pair of arms is much larger th8’
the others. The anterior dorsal edge of the mantle is represented al
Jree in all the figures, but, according to D’Orbigny, there is an in '
dorsal commissure, and also two lateral ones. The visceral anatomy °
one species of this group (L. guttata Grant), which D’Orbigny referi:i
probably correctly,t to the original L. cyclura, is pretty well known; “nas
is widely different from that of Desmoteuthis (see Plate XXIV, fig. 11
well as from that of Taonius, so far as the latter is known. of

There can be no doubt whatever as to the generic distinctnes? of
Leachia, if the anatomy be taken into account. (See the figures
Grant and D’Orbigny.) w0

Taonius Steenstrup, 1861 (type T. pavo). This differs from the ;0.
preceding genera in its more elongated form, narrow caudal finy pe
From Leachia and Desmoteuthis it differs in the form of its pen. ';Eor
dorsal edge of the mantle is represented and described as free by D'
bigny. The anatomical characters are not known.

Desmoteuthis hyperborea Verrill. 5
Leachia hyperborea Steenstrup, Kongelige Danske Vidensk. Selsk. Skriftesy
vol. iv, p. 200, 1856 (sep. copies, p. 16). - ; and’

Taonius hyperboreus Steenst., Oversigt Kgl. Danske Vidensk. Selsk., o
linger, 1861, p. 83. “\
Verrill, Amer. Journ. 8ci., vol. xvii, p. 243, 1879; vol. xix, p. 290, 1680
Loligopsis hyperboreus ‘Tryom, op. cit., p. 162 (inaccurate trapslations
Steenstrup). ag
Desmoteuthis hyperborea Verrill, Trans. Conn. Acad., vol. v, p. 302, pl- 2
1, 2, pl. 29, fig. 1, Feb., 1881.

Plate XXIV, figures 1-3. Plate XXV, figures 1, 2 (anatomy). .o
9. Body very long, tapering gradually backward, and ilLii‘ig/m‘

* Journal Philad. Acad., vol. ii, p. 89, pl. 2. »
tTryon criticizes this determination because Lesueur ‘‘describes and ﬁg“;::y.
smooth species,” while L. guttata has two rows of curious tubercles on the venird 4 eﬂa' ]
But as Lesueur only desoribed a figure of the dorsal surface, his objection to this i

feation is absurd.
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' ‘19.‘}8, slender, acute tail ; mantle soft and flabby, with a capacious bran-
 Chial cavity; anterior dorsal edge advancing somewhat in the middle
'20d Qirect]y united to the head, so as to leave no free edge medially, by
% rather wide commissural band, the sides of which diverge as they
8xtend backward within the mantle. Caudal fin long, narrow, lanceo-
.t‘a’ narrowly acuminate to a very long, acute tip; the anterior inser-
Yong are wide apart, and the anterior border is rounded. IIead short
nq small, exclusive of the eyes, which are very large, globular, and
pr(’minent, their lower sides in contact beneath the head; openings
tound, jooking somewhat downward ; pupils large and round ; lids thin
ud 8imple. Siphon very large and prominent, extending forward be-
.Wgen the eyes, but without a special groove; dorsal surface firmly
Uniteq to the head by a thick commissure, leaving about half the length
e} opening large, without any valve.

rms comparatively small and short, none of them complete in our
Bpeeimen except those of the third and fourth pairs, which are nearly
*qual i length, the ventral ones a little the shortest and most slender;
® dorsal and second pairs of arms have lost their distal portions, but
the Parts of the dorsal arms remaining correspond in size with the
®tral ones, and those of the second pair with the third pair. The
Arms arg all united together by a thin, delicate basal web, whicl cxtends
P 8ome distance Letween the arms (farthest between the dorsal pair),
34 theq rupns along the sides of the arms, as broad, thin marginal
-membmnes, to the tips. Suckers of the ventral arms smaller and dif-
“erent in form from those of the others, all of them being urceolate, with
‘arroy apertures, surrounded by a slightly enlarged border, and having
Sayy horny rings, with the edge entire, or nearly so, on the proximal
,ﬂuckers’ but on the smaller ones, toward the tip, with a few broad, blunt
“eth on the outer edge. On the dorsal and lateral arms the basal suck-
8 are ventricose and-urceolate, like those of the ventral arms, but along
N ® middle portion of these arms the suckers become much la-rger? and
ave q broad, shallow form, with wide apertures and expanded bases; the
orny rin gsof these larger suckers are divided into several broad, bluntly
Ounded teetl on the outer edge; toward the tips of the arms the smal}er
N Ckers again become deeper, with more contracted apertures, and with

v W morep prominent denticles on the rings. o
ar uter buccal membrane with seven obtuse angles, and um.t.ed to-the
. 8 by seven bridles, or commigsures, of which the upper ODG‘IS:dOIID.le.
.elfrlz,‘::ded part of the beak black; mandibles very acute, strongly in-
thPen very thin and narrow, and of nearly uniform.widt-h (4m=Y. for more
an 'half its length; at about four-sevenths of its length from: tho
Tlor end it gradually expands laterally into a broad, very thin, l.an-
ate form, becoming, opposite the broad_est;' part of the fin, 30™=wide,
'keel.very delicate lateral expansions and with: a pretty strong dersal
°5 farther back it tapers and is very acuminate,. the lateral margins
8. Miss. 59— 22 o
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becoming involute, so as to form a very long, slender, acute, termiﬂa‘]?
hollow cone, extending to the tip of the tail. The anterior end is ol
tusely rounded and thin; a short distance from the anterior end the‘re'
are two thin lateral processes, directed forward, to which the commi¥’
sural muscles were attached (Plate XXV, figure 2).

Color of entire body, siphon, and caudal fin dark brown, thickly
covered with large, roundish, unequal spots of darker brown and Palelf
brown, intermixed; head, eyes, arms, and web dark brownish purplés
with crowded crhomatophores; suckers yellowish. ¢

Total Jength, to end of lateral arms, 16 inches; to dorsal edge 0;
mantle, 13 inches; length of head, 1 inch; diameter of eye, 1 jnebj
length of caudal fin, 5 inches; its breadth, 1.80 inches.*

Measurements (in millimeters).

A9.| B

D /
Length £0 tip of 1ateral AITIE. ceeee e ete i cae e eiaa et ierannneneesannt cemeeeraeenananns 410 [.--"
Lengthto DRBO Of fIIB. . .e .o ettt e et ccmeencveneeanon o omoess oo oroaeaas 354 |--°
Length to base of mantle, above . ..|- 880
Length of caudal fin .......... . 127

Breadth of candal fin.._.
Diameter of body......
Diametor of oye .......o....
Length of 3d pair of arms........
Length of ventral arms ... .........
Diameter of largest suckers of lateral arms

Length of Pen. oo oe ettt icieiaret e -.| 880 |-
Of anterior lnear POTION . .....ocuia it e oo 180 |-

Of posterior lanceolato part . .| 150 -7,
Breadth of anterior portion . veer 8-
Breadth of lanceolato part.cocae......... qeemeeeaieanea . 80

: 1
A is the spocimen desoribed above; B is the specimen described by Steenstrup from Gl‘eﬂnmfho'
The latter had the dorsal arms 40== Jong ; 2d pair 50== ; tentacular arms 68 and 70==, regpectivoly. )
larger sizo of the suckers of the latter may indicate that it was a male.

Our specimen was taken near the northern edge of the Gulf Stremﬂ.’
West long. 559, by Thomas Lee, of the schooner ¢ Wm, H. Oaks,” JaB "
ary, 1879, and by himn presented to the U. S, Fish Commission. Bafi?’
Bay, Northern Greenland (Steenstrup).

Notes on the visceral anatomy.
Plate XXV, figure 1,

The only specimen of this species obtained had the internal organ®
considerably injured, but the anatomy is so unlike that of the mor®
common genera-of squids that it seemed to me desirable to figure sul
perts as are preserved. '

This 'specimen is a female, and the large nidamental glands (¢ o
zxz') are symmetrically developed on the two sides ; these are gwoll® !
voluminous organs, composed of great numbers of internal Jamell®!

0

the anterior ones (z') occupy the region around and in front of this
. =

whob

* Bome of these measurements are slightly larger than those originally given.
-i8 dne to the fact that the specimien has been kept, since first received, in some
weaker alcohol, and has become more relaxed in consequence of this, combined
repeated handling,
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Pages of the gills, extending forward and having an oblique, oblong open.-
8 (0p, op') on the outside of the anterior ends; the posterior ones (xur,
Wit are behind the gills and cover the branchial auricles; the oblique,
ike opening is on the outer side of the posterior ends; the gland on

ae left side (zz') was mutilated; the posterior vena cava in front of »/
- 88eg through the center of the posterior gland (zz). The ovary (ov)
0: very long organ, attached to the stomach (s) and to the sides of its
ta.ig Cacal appendage; it extends far backward to near the tip of the
er, Occupying the concavity of the pen (p); it consists of great num-
a-tts of small clustered folicles; connected with its anterior end, and
1 3ched to the stomach, there is a convoluted tube, probably an oviduct,
t Well shown in the figure ; connected with and opening into the intes-
De:’ Rear its origin, there is a firm, roundish organ, with internal lamellze,
AP8 a part of the stomach or gizzard (fig. 1, s). The stomach was

a uch mutijlated, so that its form could not be certainly made out. What
of tl?ars to have been a portion of the stomach, or else the anteriox: par.t
n alfe Ceecal appendage (3,s), had a cavity lined with numerous :.lODg.ltlldl-
Blic 0lds; from this a very long, saccular, ccecal uppendage, longitudinally
th, ted within (8’"), runs back, along the ovary, into the caudal cavity of

vee Den. The cesophagus had been destroyed. The intestine (7, k) is

%‘E.y IOUg and slender, internally longitudinally plicated, and externally
Sred along nearly its whole length, on one side, by closé groups of

4 :‘1 glandular folicles (i, 1); the terminal portion is closely attached to
livg Ve}ltral edge of the small, smooth, firm, compressed, oblong-ovate
N (i), and its free, stout anal end (k) is provided with two slender,
aI;:mng cirri, The ink-sac (#) is small, pyriform, between the front
of the liver and the rectum. .
n%tee' gills (g,9) are small and short, situated far forward, and con-
the bd to the ventricle of the heart (H) by long afferent vessels (0o);
the . ranchial auricles (aw, aw) are rounded, without terminal capsules;
Ventricle of the heart (H), as preserved, is small and four-lobed, the
e.st.; lobe directed forward and passing into the anterior aorta. The
tion of the specimen did not permit the circulation to be much
renaiefl- The two large, fusiform, cellular organs (»/, »’) are px:o}mbly
lag In nature; their interior is filled with large, irregular cavities or
“H0®, which appear to be connected with the posterior vens cavie (ve'’).

TAONIUS Steenstrup (restricted).

Loy
Loz-g 3 (1’_“7‘8) Lesueur, Journ. Philad. Acad., vol. ii, p. 96, 1821.
'beig (vars) D'Orbigny, Céph. Acétab., p. 320 (non Lamarck).
Tag, Gray (pars), Catal. Moll, Brit. Mus., vol. i, p. 39, 1849.
ue ggara) Steenstrup, Oversigt Kgl. Danske Vidensk. Selsk. Forh., 1861, pp. 70,
Z . .
on,
‘u." Verrill, Trans. Conn. Acad., vol. v, p. 306, Feb., 1851, :
Roge; genus seems to bear about the same relation to Desmoteuthis that
&lre;:a does to Sepiola. Its relations with Loligopsis and Leachia have
dy been discussed (pp. 301, 302). The body is short-pointed pos-
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teriorly. The caudal fin is long-cordate, but not slender-pointed. The
pen is lance-shaped, the anterior portion being long, narrow, of pearly:
uniform width; posterior end broad:lanceolate, short-pointed posteriol‘}Y 1
and, according to the figures, without a cone at the tip. The a,ntel‘l‘?r
dorsal edge of the mantle is represented as free externally, but there 15 -
a dorsal commissure within the mantle-cavity, and a lateral one on each
side. Arms short, subequal ; suckers flat, denticulate, those of ﬁh‘?
tentacles with sharp, incurved teeth. Eyes large, globular, prominent’
lids free and simple. '

Siphon with neither valve nor dorsal bridle. No external ears, puch
crests, nor cephalic aquiferous pores. .

al

Taonius pavo Steeuétrup.

Loligo pavo Lesueur, Journal Acad. Nat. Science Philad., vol. ii, p. 96, with
a plate, 1821, :

Loligopsis pavo Férussac & D’Orb., Céph. Acétab., p. 321, Calmars, pl. 6, fig*
1-4 (after Lesueur); Loligopsis, pl. 4, figs. 1-8 (details, original).

Binney, in Gould’s Invert. Mass., ed. 2, p. 309 (but not the figure, pl. 26)-

Verrill, Amer. Journ. Sci., vol. xix, p. 290, 1880.

Tryon, Amer. Mar. Conch, p. 9, pl. 1, fig. 3 (after Lesuour); Man. Concb
vol. i, p. 163, pl. 68, fig. 252, pl. 69, fig. 253, 1879 (descr. from Gray, figt
from Lesueur and D'Orb.).

Taonius pavo Steenst., Oversigt Kgl. Danske Vidensk. Selsk. Forh., 1661, PP’
70, 85.
Verrill, Trans, Conn. Acad., vol. v, p. 306, Feb., 1851.

This species differs externally from the preceding in having a mucli
shorter, obtuse, oblong-cordate fin, instead of a long, slender, pointe‘
one, and by its very distinct coloration. According to Lesueur,
general color is carmine-brown, the mantle, head, and arms ¥ cover?
on every part with very large ocellations, which are connected together
by smaller intermediate ones.” Length of mantle, 10 inches. i

Sandy Bay, Mass. (Lesueur). Newfoundland (Steenstrup)., Of Me
deira (D’Orbigny). - «

No instance of the occurrence of this oceanic species on the Ne .
England coast has been recorded since the original specimen was d‘e‘
scribed by Lesueur in 1821. The circumstances connected with the hlse
tory of his specimen are such as to render it not improbable that 80
interchange of labels had occurred in his case. Therefore, the
England habitat for this species needs confirmation. g

Lesueur’s statement (loc. cit., p. 94) is that when at Sandy Bay, 1‘\43.8”).
(on Cape Ann), in 1816, he saw a * great number” of squids (“Loh!l",s 1
that had been taken by the fishermen for bait, and that ¢ the beaut
color with which they were ornamented induced me to take a drd
of one immediately, but not then having leisure to complete it, I t0° )
specimen with me to finish the drawing at my leisure. But recenf{ly [t‘
1821], upon comparing this specimen with my drawing, I was much_ 51‘1
prised to perceive that I had brougbt with- me a very distinct ﬁpezlm.
from that which I had observed [O. illecebrosus]. I mention this 6ir¢
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s‘g?nce -to explain the cause of the brevity of the following description
% 0. illecebrosus] taken from my drawing.” The drawing was also in.
Curate for the same reason.

"MYOPSIDZB D'Orbigny.

. Eyes without regular lids, the integument of the head extending con-
Uously over the eye, and becoming transparent over the pupil of
be? eye. In some genera (Rossia, &c.) there is a thickened fold of skin
. OW the cye, constituting a sort of false lower eyelid. Pupil crescent-
coiped. A small mucous pore in front of the anterior edge of the eye,
Dected with the orbital cavity.

FamiLy LOLIGINIDE,
Teuthigy,

Loligid (Para). Owen, Proc. Zool. Soc. London, p. 285, 1847.
Lo 45 D'Orbigny, Céph. Acétab., p. 297, 1848,
Loziﬂlf,?;‘””) Gray, Catal. Moll. Brit. Mus., vol. i, p. 66, 1849.
@ ( pars) H. & A. Adams, Genera, Moll,, vol. i, p. 35. .
an ody more or less elongated, cylindro-conical. Fins elongated, united
o acute posteriorly, sometimes extending the whole length of the
aeuty;; Pen large, extending the whole length of the ma.ntle, with an
blagy short, pen-like anterior shaft, and a broader, thin, lanceol.ate
out €. Qonnective cartilages of the mantle three, movable. Eyes with-
‘ a thickened false lid. Siphon provided with an internal valve, and
’w:al"hed to the head by a dorsal bridle. Nuchal crests about the ears
-developed. Tentacular club large, with four rows of denticulated
Ckers on the middle portion. Borny rings of the suckers encircled
tnally by a raised median ridge.
ern our coast this family is represented only by the genus Loligo. At
Wmmllda and in the West Indies a species of Sepioteuthis occurs, which
th é’I‘Oba-bly hereafter be found on our southern coast. In the latter
18 extend along the whole length of the mantle.

LOLIGO Lamarck, 1779,

ggi‘;c(l’a.ra) Lamarck, Syst. Anim. sans Vert., p. 60, 1801
Loy euthis (subgenus) Blainville, Man. Malae., p. 367, 1825.

90 (restricted) D'Orbigny, Céph. Acétab., p. 305, 1848,

Verrill, Trans. Conn. Acad., vol. v, p. 307, Feb., 1881 :

8035' elongated, tapering to a point behind; anterior edge of mantle
Cang aJ(I)rsally, and prolonged into & lobe, covering the end of the pen.
boay toﬁll posterior, elongated-rhomboidal, united to the sides of the
Bud ¢ the posterior tip. Mantle connected to the neck by a dorsal .
S 1Wo lateral connective cartilages; lateral cartilages of the mantle

. \Ple l‘?ngitudina,l ridges; corresponding cartilages, on the base of the

manon, 11‘rengu}arly ovate, with a median groove. Pen as long as the
o5t Ig, anteriorly narrow, with a central keel and two lateral ridges;

Tather Oll‘ly broad, thin, lanceolate, concave, but not involute. Head
arge; eyes without lids, covered with transparent skin, pupil
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crescent-shaped, encroached upon dorsally by the iris; a small mucous
pore in front of the eyes; behind the eyes, on each side, there is 8%
oblique transverse and two longitudinal, erect, thin crests, in relatio?
with the ears. Siphon situated in a shallow groove, united to the 2
by a pair of dorsal bridles, and furnished with a large internal valv®
Six buceal aquiferous pores, and a pair of branchial pores, one on €a¢
side, between the bases of the third and fourth pairs of arms. BucC
membrane with seven elongated points, covered on their inner surface®
with small suckers; in the female with a special organ (Plate XXVXh
fig. 4, 5), below the beak, on the ventral side, for the attachment of tB°
spermatophores. . '

Sessile arms angular; basal web rudimentary or none; suckers in two
rows, oblique, deep cup-shaped; horny rings toothed on the broad sideé
and surrounded with a median ridge. Male with one of the ventrd
arms (usually the left) hectocotylized, near the tip, by an enlargemel
of the bases of the pedicels of the suckers and a decrease or disappe"‘r'
ance of .the cups. Tentacular arms long and strong, with an expanded
club, provided with marginal membranes and a dorsal keel; sucke™
on the widest part, usually in four rows, those in the two central row8
larger, broad-urceolate;. smaller ones cover the proximal and distal PO¥
tions; no connective suckers on the club or along the arm. Sucker
rings surrounded externally by a raised band. )

Oviduct large, developed only on the left side. Nidamental glands
large in front of heart. ISggs in fusiform, gelatinous capsules, attach
by one end, and usually radially united into large clusters.

Loligo Pealel Lesueur (typical form). 1
ZLoligo Pealei Lesueur, Journ. Acad. Nat. Sci. Philad., vol. ii, p. 92, pl. & 162k
Eoligo Pealii Blainville, Diet. Sci. Nat., vol. xxvii, p. 144, 1823. 5

Férussac & D’Orbigny, Céph. Acétab., p. 311, Calmars, pl. 11, figs. 1
pl. 20, figs. 17-21 (dotails). ‘

Gray (Pealii), Catal. Moll. Brit. Mus., vol. i, p. 71, 184%. .

Binney, in Gould’s Invert. Mass., ed. 2, p. 514, pl. 25, figs. 339, 340 (ﬁgura
erroneously referred to 0. Bartramii). o

Verrill (Pealii), Report on Invert, Vineyard Sd., pp. 440, 635 (sep. copiés 4
341), pl. 20, figs. 102-105, 1877, "

Tryon (Pealit), Man. Conch., vol. i, p. 142, pl. 51, figs. 133-140 (figs: fro
¥ér. & D’Orb. and Dekay). S,

Verrill, Amer. Journ. Sci., vol. iii, p. 281, 1872; Amer. Naturalist, vol. v');
p. 170 (habits); Amer. Journ. Sei., vol. xix, p. 202, 1880 (descr.) (Pe"’f',s,
Trans. Conn. Acad., vol. v, pp. 308-340, pl. 29, figs, 14, pl. 37, figé: ,
pl. 39, fig. 4, pl. 40, pl. 45, figs. 3, 4, 1881. Notb

Brooks (Pealii), Develop. of the squid, in Anniver. Mem. Boston 500
Hist. pl. 1-3, March, 1881 (embryology). 1843

ZLoligo punctate Dekay, Nat. Hist. N. Y., Mollusca, p. 3, pl. 1, fig- 1

(young). ! .

Binney, in Gonld’s Invert. Mass., p. 513 (after Dekay). ’

Tryon, Amer. Mar. Conch., p. 14, pl. 43, figs. 10, 11 (after Dekay).

Variety borealis Verrill,
ZLoligo Pealei var. borealis Verrill, Amer, Journ. 8ci., vol. xix, p. 292 1880, ..
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'-I'°n5° Pealei Lesueur—(Continued).
Varioty pallida Verrill. ‘
Loligo pallida Verrill, Rep. Invert. Viney. 8d., in Rep. U. 8. Com. Fish and
Fisheries, vol. i, p. 635 [341], pl. 20, figs. 101, 101 a, 1874.
Tryon, Man. Conch., p. 143, pl. 52, figs. 141, 142 (descr. and figs. copied from
preceding).
Verrill, Amer, Journ. Sci., vol. xix, p. 292, 1880,
Loligo Pealei var. pallida Verrill, Trans. Conn. Acad., vol. v, p. 317, pl. 28, figs.
. 1-6, 1881.
late XXVI, figures 1-4. Plate XXVII, fignres 1-4 (pens). Plate XX VIII, figures 1-9,
ate XX1X (anatomy 4 ). Plate XXX (young). Plate XXXI, figures 1-3. Plate
XX1I, figure 2 (anatomy ). :

.. Body rather elongated, more or less stout, according to state of disten-
e :n or contraction,* tapering backward to a moderately acute posterior
Y more acute in the male than in the female. Caudal fin long-rhom-
Oldal, with the outer angles very obtusely rounded, and varying,
a ording to age, in the ratio of its length to its breadth, and greatly,
o 0,in the proportion that its length bears to that of the mantle.t The
“®hgth of the caudal fin, in proportion to that of the body (mantle),
.. ‘tough variable, normally increases with age, even after sexual matur-
125'mm1n this species, with specimens having the mantle from 100=™ to
kto 1 long, the ratio of the fin to the mantle usually varies from 1:1.80
Loy 1.90; with the mantle 150== to 175== long, the ratio usually becomes
2165 to1:1.75; in the largest specimens, with the mantle 260 to
l_lmm long, the ratio varies from 1:1.50 to 1:1.65, rarely becoming
g 75. The ratio of the breadth of the caudal fin to the length of the
arn’t:le, in the larger male specimens, ranges from 1:2.12 to 1:2.40,
Ying considerably according to the mode of preservation; in the
T8er females it varies from 1:1.70 to 1:2.12.
® anterior ventral edge of the mantle recedes, in front of the siphon,
a 3 broag curve, leaving an obtuse angle at either side, opposite the
nral Cﬂ.rtilages; from these angles it again recedes, on the sides, in &
eu?\’e line, and then projects considerably forward, forming a promi-
Imedian dorsal lobe, which gradually tapers from the base, and

»
Wh;ht‘;mantle, when the gill-cavity is distended with water, has a larger sizo than

ition | e Wa..ter is expelled by the contraction of its walls, which is usqa]ly the c(?n-
Taog am which specimens die. Moreover, when the large stomafah-is distended Wlt.h
“tou;;ern;l when the ovary is distended, in the breeding season, with-oggs, the form is

g han usual,
thay 'S Variation is largely independent of sex, and is due partly to the ordinary
deatfes during growth, partly to the condition of the mauscular tissues at the time of
) Theae, ]and partly to the effects of the alcohol in which they have been preserved.
of gro::tﬁ-r causes, in the case of preserved specimens,more or less obscure the effects

o h in ‘causing the proportions to change.

the remOSt marked effect of strong alcohol is to reduce the diameter of the body and
length adth of tho caudal fin to o proportionally far greater extent than it does the
in too s:f the mantle and fin. Therefore, with specimens that have been preserved
likq trong alcohol, the females resemble the males in form, and the males often look

Slongey b :(;’fmt Species, on account of their unnaturally long and narrow fins and very
ies,
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then rather suddenly narrows to a point, over the end of the pen; the
'point, when in its normal position, reaches as far forward as the post
rior border of the cye, or even beyond it. Dorsal connective cartilﬂg‘?
long, tapering backwards, with a very prominent, broad dorsal kee's
the anterior end is frec and shaped like the end of the pen. Sipho?
large, rounded anteriorly, with a broad, bilabiate opening; lateral cart’
lages (Plate XXIX, fig. 1, #) long and narrow, subacute anteriorly, PO%
terior end with a thin, rounded outer lobe ; median groove narrow.
connective cartilages of the mauntle (fig. 1, /) are simple ]ongitudm”’l
ridges, fading out gradually posteriorly. Head moderately large, usually
narrower than the mantle, smaller in the male than in the female; cyes
large; nuchal crests (fig. 1, ) above the ear, formed by longer uppe?
and shorter inferior, oblique, longitudinal membranes, the two unit
by a doubly curved or V-shaped membrane, having its angle directe
forward, the whole having a rude W -shaped form. _
Arms large, stout, the three upper pairs successively longer; the ve%
tral ones a little shorter than the third pair, and a little longer than the
second pair. All the arms have narrow, thin marginal membrané®
strengthened by strong transverse muscular ridges. The first a0
second pairs of arms are trapezoidal at base; third pair stouter, con”
pressed, with a keel on the middle of the outer side. Suckers in t¥
regular rows on all the arms, deep, very oblique, largest on the la-t_elf
arms; those on the ventral arms are smaller, but otherwise si al
Horny rings yellowish or brownish (white when fresh), strong; on the
“larger proximal suckers the outer or higher side is divided into-abo?
six broad, flattencd, incurved teeth, which are blunt, subtruncate, 8%°
sometimes even emarginate at tip, remainder of margin nearly even’
the smaller suckers, toward the tips of the arms, have the teeth longe™
much more slender, and more acute. Al
The tentacular arms (Plate XXV, fig. 2) with fresh specimens, in i
extension, may reach back nearly to the end of the body; with presel"’e .
specimens they seldom extend beyond the middle of the caudal B
they are rather slender, compressed, with anarrow, thin membranous Ize®
along the outer edge, becoming wider at the club; on the distal b
of the club it is much wider and runs a little obliquely along the bfW
part of the upper side, where it is usually folded down against the 5! )
its inner surface being whitish. The club is rather broad and th®™
with a wide, scalloped marginal membrane along each edge; these me
branes are strengthened by transverse muscular ridges, which commen?,
between the large central suckers and fork at the pedicels of the mar
nalones. Along the center of the club there are two alternating ™ W
of large, broad, depressed suckers, about seven in each, with @ © .
smaller ones, of the same serics, at both ends; along cach edge; & o
nating with the large suckers, there is a row of smaller and more ob qu
marginal suckers, about half as large. The proximal part of the "/
bears only a few small denticulated suckers; the distal part bears
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large number of small, sharply denticulated, pedicelled suckers, crowd-
ally arranged io four rows; close to the tips of tho arms about twenty
0 the ymall suckers have smooth rims and very short pedicels, but are
Sillin four rows. Tho large suckers vary greatly in relativo size, aceord-
lng to age, sex, season, and locality (Plate XXXI, figs. 1,2, 3); theyare
little higher on one side than on the other, with & broad apeorture, sur-
Toundeq by a horny marginal ring, which is divided all around into
D, wnequal teeth, which are larger on the outer side (Plate XX VIII,
83 3, 4, c, ¢); usually onc minute sharp tooth stands between two
Arger ones, and these sets of three stand Detween still larger and less
Aeute ones; the horny ring is surrounded by a wide, thicls, soft marginal
?mbmhe; below the border & groove surrounds the sucker, and below
ztls there is a basal swelling, equaling or exceeding phe margin in diam-
ther. The smaller marginal suckers (Plate XXVIII, figs. 9, 9 a) have
1€ aperture more oblique and the horny ring much wider on the outer
ul &, with its outer sharp marginal teeth longer and more incurved;
Sually these have the teeth alternately larger and smaller.
he outer buccal membrane (Plate XX VI, fig. 4) is large, thin, with
ven Prominent, elongated, acute angles,-all of which havea clust.er of
sﬂout ten to fifteen small pedicelled suckers, in two rows, on the inner
Si(; ace (a, b, ¢,d). These suckers have horny rings, denthulated on one
3 € In the female there is a special thickened organ (s) in the form (?f
3 horgeshoe on the inner ventral surface of the buccal membrane. This
e breeding season serves for the attachment of the spermatophores
he male, ' :
© muscnlar pharynx (fig. 4, ¢, f) containing the jaws can Dbe pro-
Jded ity whole length. The inner buccal membrane (f) or sheath
Closing the beak (m) has a prominent, thickened, radially wrinkled
Puckered anterior margin. On-the ventral side the pharynx bears,
oi ™ally, two thin chitinous plates, not connected with the jm?'s. The
I‘ed?;'s and exposed edges of the bealk are hard and black, becomufg dark
“dish brown farther back; the ale and gular and palatine laming aro
10 anq pale yellowish or light amber-color, in alcoholie specimens.
Stm?) uDDC?r mandible (Plate XX VIII, figs. 5, b a, var. pa.llio'.la.) has'a. sharp,
Ilotcngly {ncur&'ed point; cutting edgeregularly curved, with a triangular
eq at its base, followed by a prominent triangular tooth on the alar
88, beyond which the edge is nearly straight, but recedes somewhat.
ed €r mandible with a sharply incurved point and sinuous cut?ing
8e8, which have a slight tooth below the middle and’only o slight
N .ed noteh at base, which passes gradually into the very oblique and
%ding alar edge. The bilobed palate is covered with a chitinous mem-
ane, which bears transparent, small, sharp, recurved denticles.
“adula with pale amber-colored teeth and thin transparent borders.
o °i‘j:edian teotli (Plate XXVIII, figs. 6-8) aro broad, with a long, acute
8idg N Q denmcle, and a shorter, curved, and less acuto lateral one, on.each
i the inner lateral teeth () are short, strongly incurved, with a
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longer, acute central denticle and a smaller outer one, and with the innér
angle of the base slightly prominent; the next to the outer lateral teeﬂl
(fig. 6, c) are much longer, broad, tapered, curved, acute; the Ou,wr
teeth (fig. 6, @) are longer, more slender, more curved, triquetral, 8%
very acute, with a large basal lobe. A row of thin, distinet, roundis”
scales (fig. 6, ¢) forms a border outside the teeth. .

The pen (Plate XXVII, figs. 1-4) is thin, translucent, pale yelloWlsb
in fresh specimens, but brownish or amber-color in alcoholic specimen®
It has a short, narrow, anterior shaft and a long, very thin, lanceolat?
blade, which is concave beneath, especially posteriorly, for the edgé®
curve downward, but are not involute; the posterior tip is acute, &litt!e
thickened, and slightly curved downward, so that the posterior end ’f
shaped something like the forward part of an inverted shallow cano®i
the cavity at the extreme tip is slightly decked overin large specimen®
In the male (fig. 4) the pen is relatively longer and the blade narrowe’
than in the female. The extreme anterior end is thin and flexible, aP
rather sharply and abruptly pointed, being shaped like a pen; thesh
is rather stiff, with a strong, regularly rounded keel, convex above 89
concave beneath; outside of the keel the marginal portion curves 0%
ward and then upward, so that its convex surface is below, and (
edge slightly turns up. The shaft, with its central keel and margin
ridges, extends to the posterior tip of the pen, decreasing regularly ’I:
width beyond the commencement of the blade. ‘The blade is at ﬁfs"
very narrow, and gradually increases in width; it is marked by name*
ous slightly thickened ridges, which diverge from the central 1ino !
they extend backward ; the edges arc very thin.

In the larger males the proportion of the greatest breadth of £bo
blade to the total length of the pen varies from 1:7.50 to 1:9.36. Inth?
females it varies from 1:5.60 to 1:G.10. b

The following description of the colors was made from a freshly caugh®
adult male specimen (1 G), taken in New Haven Harbor, May 18, 188%

Upper surfaces of the body, head, and caudal fin thickly covered Wi
rather large chromatophores, which are mostly rounded or nearly ":d
cular, except along the middle of tho back, where they are more crowd
and darker, and mostly have a long-elliptical torm (perhaps acciden )

The chromatophores, when expanded, are light red to dark lake- !
varying to purplish red and pink; when contracted to small poil
they become brownish purple. : "

On the head, behind the middle of the eyes, and toward the marg?
of the caudal fin, the spots are smaller and less numerous, the interv® A
ing bluish white ground-color showing more largely. Over most of t
dorsal surface the chromatophores are arranged more or less eviden
in circular groups ; usually the central chromatophore is a large, 1'0?1.’ B
dark-purplish spot; this is surrounded by a circular ‘space of whitt®
ground-color, and by a circle of roundish chromatophores, mostly ale
different shades of lake-red and pink, and a deeper lying circle of P4~
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'eanary-yellow ones. On the lower side they are so thinly scattered
8t they leave much of the translucent bluish white ground-color visi-
'© between them; along the median ventral line the spots are more
ierous, producing a distinct median stripe. The caudal fin is clear
uish white beneath, and very translucent, becoming almost transparent
*ar the margin. _

b Exposea part of the siphon similar to the ventral surface of the body,
Ut with the spots more sparse, and mostly disappearing near the margin
1 at the base ; lower side of the head, in front of the eyes, sparsely

ofo d. Outer and upper sides of the upper arms and outer surfaces
¢ the ventral pair similarly, but somewhat more densely, specked ; both

W €8 of the ventral arms and lower sides of the lateral arms pink.ish

Wit,l and unspotted. Tentacular arms pale translucent, blu1§h white,

h the outer surface, except at base, rather thinly specked with small

Eul’plish chromatophores; .the inner surface and upper side of the tip
" the suclers are translucent white; rings of suckers white.

sl the inner surface of the dorsal and lateral arms, between the
uckel‘s, there are a few large chromatophores, and a double row of them

§ out obliquely on the muscular thickenings of the marginal mem-
Tane, alternating with the suckers, on each side; suckers pure trans-

c?nt,, bluish white (becoming yellow or brown in alcohol).

a ‘1]“3 Pupils of the eyes are deep bluish black ; on the upper side they

€hcroached upon by a sinuous downward extension of the iris,

.+ Ueh jg silvery or pearly white, with brilliant, green, opalescent reflec-
Ol at the upper margin. :

Scxual digferences.

“:fhe Sexes differ to a considerable extent in proportions. If we com-
sto ® Specimens of equal length, the female will have the body relatively
Tand less tapered posteriorly than the male; the head is decidedly
espgel_‘i’ the arms are longer; the suckers are usually distinctly lzfu'ger,
L, Scially those of the tentacular arms. But if we compare specimens

Vln-g the head and arms of equal size, the male will be found to have
WheCIdedJy longer, more slender, and more tapbred body, and a some-

tlo:: )10nger and narrower fin., (See Table B, for comparative propor-

1181111;1'}}16 adult male the circumference of the head to the m'a,ntle-lengt,h
from Y varies from 1:2.55 to 3.45, averaging about 1:3.10; in the female
Th1=1.’{5 to 1:2.45, averaging about 1:2.25. _
Var:. o Tatio of the breadth of the fin to the mantle-length, in the male,
1 188 from 1:2.12to 1:2.45, averaging about 1:2.25; in the female, from
(0 to 1:2.12, averaging about 1:1.90.
»
‘gmsloe':"iof the nominal European species of Loligo, that have been based on the
8Dociq Bize of the head, arms, ngd suckers, are probably only the males of t:he common
derst.;o © sexual variations in this genus have apparently been very imperfectly -
°d by European writers generally.
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The ratio of the diameter of the largest tentacular suckers to the
mantle-length varies, in the male, from 1:50 to 1:90, averaging abo!
1:065; in the female it varies from 1:36 to 1:54, averaging about 1:40-

The proportion of the length of the dorsal arms to the mantle-lengt
in the male, averages about 1:3.50; in the female about 1:2.75. '

The pen of the female is relatively broader and shorter than that of
the male (see Table A). .

The best and most positive external characters for distingunishing the
sexes are the hectocotylized condition of the left ventral arm of
male, near the tip (Plate XXVI, figs. 3, 3 a), and the presence, in
female, of a horseshoe-shaped sucker, or place for attachment of the
spermatophores, on the inner buccal membrane, below the beak (fig: 4,’
s,} These characters, however, are not present in the very young ind,l'
viduals, and in those with the mantle two or three inches long they
appear only in a very rudimentary state.*

A.—Sexual variations in the pen (measurements in inches).

7 —
SP |g0V.|d10V.| o W.| ¢E. |QEE.|Q17V.| ¢ 4%
—/50 .
Longth Of POn euvensoeveseennenns. 10.50 | 10.20| 9.65| 850 75| nes| wos| T
Length of shaft. ) rao| zlop 2e0( zoo| 2o00| L10| LS| Zw
Length of blade. 9.10 8.10 7.35 6. 60 6-75 0. 65 6.05| g5
Breadth of shaft 60|  .85| .40 40| 15| 38| 38| ‘i@
Breadth of blade 140 115 102 ;o8| 100] 185] 125

PROTCORTIONS, s
E{

Greateat breadth to length...... 1: 7.560 8.86 0. 36 8.67 7.5 500 6.04 5

The specimen marked An s from Capo Anu, Mass. (var. borealis); that marked @ E is vm\?aa'dd'
from Astoria, N. Y.; the rest are from Vineyard Sound, Mass.

The adult males have the left ventral arm conspicuously hectocoty;
lized (Plate XXVT, figs. 3, 3 2) by an alteration and enlargemeﬂﬁ 0
the sucker-pedicels and a decrease in the size of the cups of the sucker
some of which usually disappear entirely, especially in the outer X0 ‘;
The modification commences at about the 18th to 20th sucker, by _th
swelling of the bases of the pedicels; on succeeding suckers this 1'211)“1]y
becomes more marked, and the swollen bases of the pedicels bec? 10
more elongated and gradually become compressed transversely, W !
the size of the cups rapidly decreases till at about the 28th to 30th the ;
are very minute and rest at the summits of the large, flattened, 4%
triangular supports; from the 30th to 35th the cups usually bec
mere. rudiments, or disappear in large males; beyond this the cul
again grow larger and the pedicels decrease in size, till the small suckeof
become normal on the tip of the arm. About twenty-five to thirty
opud 80
he £

* Professor Steenstrup formerly advanced the opinion that the males of Oct
other gencra of Cephalopods were provided with the hectocotylized arm from t
but this we have not found to be the case. The hectocotylized condition of the & 28
Zoligo is developed in proportion to the development of the internal sexual org® 4
and is first distinctly noticeable in the larger of the young oncs taken in autum™
in the spring in the young ones that have survived their first winter., e
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the suckers of the outer row are thus modified in the larger males. Of
¢ inner row a somewhat smaller number of suckers show distinet al-
Tation, and these are less extensively altered; their pedicels are
SWollen and their cups reduced, but not to so great an extent, and
USually none of the cups are entirely absent.

U young males, with the mantle about 70mm to 90™= (young of the
Previoyg year, or perhaps of the first year, when three to five months
?ld)’ these modifications of the suckers began to appear, at first very

distinctly, by a slight enlargement of the bases of the pedicels anq a
Searcely noticeable decrease in the size of the cups. In specimens with
18 mantle 100m™ to 130™= long (probably young of the previous year,
Mue months to a year old) the modification of the suclers, though much
®83 marked than in the adults, is sufficiently distinet, the pedicels having
Ccome distinetly longer and stouter, while the cups are evidently re-
Uced in size, but none of them are abortive in such specimens.

.Iloug° Pealei var. borealis Verrill.
Plate XXVII, figure 1 (peu). Plate XXXII, figure 2 (anatomy).

Since describing this variety, I have had opportunities to examine
% ey larger series of specimens from Cape Ann. These show very
,I)lilinly that this form passes by intermediate gradations into the typical
™m, 50 that it cannot be considered as anything more than a local or
geo,gmphical variety. The differences in the proportion of the ffn to
he mantle, noticed in the original specimens, do not bold good “"lth a
Arger series. The only varietal character of much importance is the
relati"ely smaller suckers, and this is much less marked in most of theo
ter examples than in the former ones, and is a character that varies

El‘eauy in the specimens from every locality.*
tth the original specimens the ¢pen’ (Plate XX VII, fig. 1), while having
a ® general form of that of I. Pealei, tapers more gradually antfemorl.y,
has a narrower, more tapered, sharper, and stiffer anterior tip.
n ® variations in proportion are sufficiently indicated by the measure
a ®Lts given in Tables A, B, and C,in which those specimens demgna,te'd
82 G to 5 G were measured while fresh. The one marked An @ is
o0 the lot originally described as varioty borealis, and illustrates the

Dormally small size of the suckers.

Loug° Pealei var, pallida Verrill.
Plate XX VIII, figures 1-7. Plate XXIX, figure 1 (anatomy ).

T,his geographical variety or subspecies is distinguished from the
YPical form chiefly by its shorter and stouter body in both sexes, its
ro'f"der and larger caudal fin, and the larger size of the suckers, es-
SCially those of the tentacular club.

he caudal fin is broad-rhomboidal, often as broad as long, or even

bt . ry
.the Proba.bly those with abnormally small tentacular suckors arc instances in which

) OTms, the clubs, or the suckers have boon lost and aftorwards reproduced, as 6x-
8ineq peloyy,
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broader than long in adult specimens. The ratio of the breadth of the
fin to the mantle-length in the larger specimens (with mantle 150™%
225'=m Jong) is, in the males, from 1:1.75 to 1: 2.00, while in L. Pealt
of corresponding size, the ratio is 1:2.15 to 1:2.30; in the females &
var. pallida, of similar size, the ratio varies from 1:1.45 to 1:1.75 (s€¢
Tables F, G). Tentacular arms long and slender, varying in length 8¢
cording to the amount of contraction, in extension longer than the body?
the club or portion that bears suckers forming about one-third the Whol‘?
length. In a fewmales the larger suckers on the middle of this porti"Il
are not 80 large as the largest on the lateral arms, but usually they
twice as large. In some females the principal suckers of the tentacul?
arms are very much larger than in others, and considerably exceed thosé
of the males of equal length; they form two alternating rows, of eigh.
to ten each, along the middle of the club; external to them there i8
row of smaller suckers alternating with them on each side; the suck
toward the tips are very numerous, small, and crowded in four rows; &’
the tip there is a group of about twenty minute, smooth-edged suclkers
in four rows. Outside of the suckers, on each side, there is a bro#
marginal membrane, having the edges scalloped, and strengthened be- -
tween the scallops by strong transverse muscular ridges; another meD,
branous fold runs along the back side, expanding into a broad me®;
branous keel or crest near the end. The arms of the ventral pair atf’
intermediate in length between those of the second and third pairs.

Ground-color of the body,. head, arms, and fins pale, transluce®’
yellowish white; the upper surface is covered with pale brown, unequ#}
circular spots, which are not crowded, having spaces of whitish betw eel
them ; the spots are more sparse on the head and arms, but someWh,a
clustered above the eyes; entire ventral surface pale, with small, ¥
tant, brownish, circular spots, which are mearly obsolete on the siph?
and arms. The general appearance of the animal, when fresh, is ug
usually pale and gelatinous. The pen is broad, quill-shaped, transluce?
and amber-colored.

A medium-sized male specimen, recently preserved in alcohol, me%
ured 145™™ from the base of the dorsal arms to the posterior end of the ,
body; length of body, 120m=; length of caudal fin, 70m=; breadth Of
fin, 75=m; length of first pair of arms, 42=™; of second pair, 50"} .
third, 60™=2; of ventral pair, 53=m; of tentacular arms, 150™=. ( 0
other measurements, see Tables B to E.) , _
_ Astoria, Long Island, Nov. 16 and Dec. 7, 1871 (Robert Benner). f

This form has been received hitherto only from the western parb ™
Long Island Sound, where it is abundant with the schools of menhad®™
on which it feeds. ' )

Reproduction of lost parts.

I have observed in this species, as well as in Ommastrephes illecebr_o‘?'“q’
numerous instances in which some of the suckers have been torn off 8%; -
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fterwards reproduced. In such examples new suckers of various sizes,
W those that are very minute up to those that are but little smaller
*han the normal ones, can often be found scattered among the latter on
® same individual. It seems to me possible that some of the speci-
. eng having the suckers on the tentacular arms upusually small may
Ve reproduced all those suckers, or, still more likely, the entire arm.
ave seen specimens of this species, and also of 0. illqcp’brosus, which,
Bfter having lost the tips, or even the distal half of one or more of the
Tessile arms, have more or less completely reproduced the lost parts.*
Such cases the restored portion is often mnore slender and has smaller
C%ers than the normal arms, and where the old part joins the new
°Te i3 often an abrupt change in size. Probably this difference would

olly disappeunr after a longer time. .
of U unquestionalle and most remarkable example of the reproduction
Severa] entire arms occurs.in a small specimen taken off Newport,
%9mg? AUgust, 1880. This has the mantle 70m= long; dorsal arms,
feo 3 3d pair of arms, 30==, The three upper pairs of arms are per-
evitly Dormal, but both the tentacular and both the ventral arms have
:Th ntly been entirely lost and then reproduced from the very base.
®8e four arms are now nearly perfect in form, but are scarcely }.mlf
°I* normal size on the left side, and still smaller on the right side.
th: left tentacular arm is only 24™= long, and very slender, but it has
n.Orma,l proportion of club, and the suckers, though well formed,
lminutive, and those of the two median rows are scarcely larger
the lateral ones, and delicately denticulated. The right tentacular
18 less than half as long (12=m), being of about the same length as
it: festored ventral one of the same side; it is also very §lender, and
“Uckers very minute and soft, in four equal rows. The right vent?al
I jg only 14mm Jong; the left one 15™= long; both are provided with

© 3, Small but otherwise normal suckers. .

abg Aother specimen from Vineyard Sound, a female, ‘with the mantle
oullt 150=m long, one of the tentacular arms had lost 1'ts clup, but th'e
newnd had healed and a new club was in process of 1ormat10n: This
ob); Club jg represented by a small, tapering, acute process, sta?mng out
8 Juely from the stump, and having a sigmoid curvature; its inner
© 18 covered with very minute suckers, The other arms are normal.

an

Eggs and yéung.

suihe 8gs are contained in many elongated, fusiform, gelatinous cap-
S (Plate XXX, fig. 7) which are attached in clusters by one end to

the Weeds or some other comnmon support; from the point of a..ttacl}ment
" Tadiate jn all directions. These clusters are often six or eight inches
\"‘ eter, containing hundreds of capsules, which are mostly from two
' Whiel(irl;]np 5 the Dosidious Esolhrichtii Steenstrup is only an Ommastrephes or Sthenoteuthis

s %4 lost and partially reproduced the tips of all the arms. At any rate, no
' el}t haracters have been given to distinguish it generically.
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.to three inches long and filled with numerous eggs, the number varyis§:
from 20, or less, up to about 200. The transparent eggs are arral.lged’
in the well-formed capsules, in six or more rows, and are so clos
crowded that they touch each other and often take polygonal form
especially when preserved. :

How many of these capsules are deposited by one female is very _ullf
certain. ProLably several females are concerned in the formation ¢
the larger clusters. The eggs are mostly laid in June and July, bﬂ;
many are laid in August, and some even in September. By the 11th 9 j
June, in the vicinity of New Haven, many of these eggs contain 28
bryos in advanced stages of. development (Plate XXX, figs. 1, 2).
embryos, before hatching, can swim around inside the eggs. .

These embryos are very beautiful objects to observe under the m!
scope. ’ : .

Even at this early period some of the chromatophores are already
developed in the mantle and arms, and during life, if examined uD
the microscope, these orange and purple vesicles can be seen to cont:
-and expand rapidly and change colors, as in the adult, but the phenom®” '
can be far more clearly seen in these embryos owing to the greater tl'“ns’
parency of the skin. In the young the chromatophores are very I€s° .
larly and symmetrically arranged on the arms, head, and mantle.
this stage .of development the eyes are brown. In these embryo? it
remnant.of the yolk-sac (y) appears to protrude from the mouth, b““d
is really connected with the space around the mouth and pharynX, 8t
into this it is eventually absorbed.

The more advanced of the embryos were capable of swimming
when removed from the eggs, by means of the jets of water from
sipbon (s), which is developed at an earlicr stage. The arms (™4 .
are then short, blunt, very unequal, with few minute suckers; the df’r g
arms are very small, while those of the 2d and 3d pairs are successi’¥""
longer, and have distinet snckers; the tentacular arms (a’’’) are 1006 B
and larger than any of the others, and have larger suckers, whl"is
already, in some examples, can be seen to form four rows, but in tllll,,
stage the peduncular part of these arms is short; the ventral arms (@ tie
are about as long as the 2d pair, and bear several suckers. The mal 4
(m) is short, and the caudal fins {f) are very small, short, Iawl‘al’:&y’
separately attached to each side of the blunt posterior end of the b g0
thus recalling their adult -condition in Rossia. The eyes (¢) are 111-1:81
and prominent; the rudimentary beak (d) and odontophore (1) are o
tinetly visible. The two otoliths (o) are very distinctly visiblér 20
highly refracting ovate bodies, above the basal part of the sipho?s ous
on each side. The ink-sac (), attached to the rectum (), is conspict all
ou account of its dark color; the gills (g) are provided with & s
number of transverse processes; the heart (1) and the branchial aurt® {6
(W ') are easily seen while they continue to pulsate. The pen ex®
only in a rudimentary condition, as a thin cartilage. rt

During July and August the young (figs. 3-5), from less than & qué

oro

end

abollﬁ
the

i)
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2;:“ Inch to an inch or more in length, swim free at the surface, and may
n

ti be taken in immense quantities with towing nets. _The'y were par-
Cularly abundant in the summers of 1871 and 1873, in Vineyard Sound.
€86 young squids are devoured in inconceivable numbers by fishes
Wany kinds, and also by the adult squids of the same species, and

Y the larger jelly-fishes, and many other marine animals. The larger
8, anq even the adults, are also greedily devoured by blue-fish, black-
ﬁ:;s, StI'il‘)ed-b:«)dsss, weak-fish, mackerel, cod, and many other kinds of
% €8, Therefore, these “squids” are really of great importance as food

bOr 9Uur most valuable market fishes. They are extensively used as bait
¥ the fishermen.

Rate of growth.

liaIIl 8 not aware that any definite information has hitherto been pub-.
88 to the rate of growth or length of life of any of our Cephalo-
buts. 1_35' 8ome writers it has been stated that the squids are all annu?,l,
b&sis ‘8eems to be a mere assumption, without any evidence for its
8 T#erefore, L have, for several years past, preserved. large nombers of
€08 of the young of Loligo Pealei, collected at different seasons
the 8f’efﬂities, in order to ascertain, if possible, the rate of growth s?nd
tap] 26 acquired during the first season, at least. One of the following
®8 (I) shows some of the data thus obtained.
Wiy €re is considerable difficulty in ascertaining the age of these squids,
CY 8 to the fact that the spawning season extends through the whole
Rg er, 50 that the young ones hatched early in June are as la,rge. by
Owsi her ag those that hatch in September are in the followmg spring.
in mg to the same cause, most of the large lots of young squids taken
tho Wsummer include various sizes, from those just hatched up to
that are two or three inches long. They are often mixed with
Ear]iéf» those of the previous year, considerably larger than the rest.
laj . in the. season (in May and the first pfxrt of June), before the ﬁrst;
long) §88 begin to hatch, the youngest specimens taken (6'0'“m to 100=
%hilg are presumed to belong to the later broods of the previous autumn,
o 03¢ somewhat larger are believed to be from earlier broods of
ear?;e"mus summer, and to represent the growth of one year very
%E;l;llfg these principles as a guide, I have arrived at the following
slons from the data collected :
wef;k' © young squids begin to hatch at least as early as the .second
111. J une, on the southern coast of New England, and continue to
Hll the middle of September, and perhaps later.

o the second week in J uly, the first hatched of the June squids
logg,, 8TOWN to the size in which the body (or mantle) is 30mm to 48mm
down’ Ut these are associated with others that are younger, of all sizfas
“8ehg © those just hatched. They begin to show a disposition to go in

. °18” composed of judividuals of somewhat similar sizes.

© 8econd week in August, the largest June squids have be-
+ Migs, 5993 :

]
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‘come 50mm to 68=m in length of body, and the later broods are 5“"%
30mm Jong. .As before, with these sizes occur others of all ages do
to those just hatched. It should be observed, however, that in those
our tabulated lots taken by the trawl the very small sizes are abse?
because they pass freely through the coarse meshes of the net. e
4. By the second week in September, the June squids have the maI} p
60™m to 82mm Jong. All the grades of smaller ones still abound. Amotﬂ
larger specimens, taken the last of August, and in September, 84™ 080
110== Jong, may belong to the June brood, but they may belong tot
of the previous autumn. o
5. In the first week of November, the larger young squids takel b of
acquired a mantle-length of 79=™ to 85==, but these are probably nin
the largest that might be found. Younger ones, probably haw_hed ;
September and October, 8™ to 20™= in length of body, occurred ln.v o
numbers November 1, 1874. The specimens taken November 16, g
Chesapeake Bay, having the mantle 40™™ to 70™™ long, probably belo?
to the schools hatched in the previous summer. e
6. In May and June the smallest squids taken, and believed ¥ o
those hatched in the previous September or October, have the w8l
62=2 to 100™™ Jong. With these there are others of larger sizeS u"a‘”
152=m to 188™™, and connected with the smaller ones Ry inwrme‘hﬂ;g
sizes. All these are believed to belong to the various broods f’f 9
_previous season. In these the sexual organs begin to increasewa»lo{
and the external sexual characters begin to appear. The maleS ”‘ra :
somewhat greater length than the females of the same age. oot
7. In July, mingled with the young of the season, in some lot8r
more often in separate schools, we take young squids having the m¥ b
75@m to 10u=m long. These we can connect by intermediate 8268 gt
those of the previous year taken in June. I regard these as som®
less than a year old. ' of
8. Beyond the first year it becomes very difficult to determine tbiﬂp,
-with certainty, for those of the first season begin, even in the auft™
~ to overlap in their sizes those of the previous year.

9, Tt is probable that those specimens which are taken in larg s
tities, while in breeding condition, during the latter part of M"“y 00»’
in June, having the mantle 1756™™ to 225=™ long in the females and '
to 275== long in the males, are two years old. 'allﬂe

10. It is probable that the largest individuals taken, with the ™
300mm to 425@m long, are atleast three years, and perhaps, in soﬂfe ' mgll
four years old. The very large specimens generally occur only 12
schools and are mostly males. The females that occur with thes®
large males arc often of much smaller size, and may, be a year yous.
than their mates. hool’

11. When squids of very different sizes occur together in 9',50 i
it generally happens that the larger ones are engaged in devour? efofei
smaller ones, as the contents of their stomachs clearly show. .

0 q“‘;’ﬁ
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:ulls Probable that those of similar age keep together in schools for

tual safety,
ang -DAmong, the adult specimens of var. pallida, taken November 16
1200 €cember 7, at Astoria, there are several young ones, from 756™™ to
n length, with rudimentary reproductive organs. These may,

Perhaps, be the young of the year, hatched in June.

Distribution.

Thig Species is found along the whole coast, from South Carolina to
Wsachusetts Bay.
sla,nls the common squid from Cape Hatteras to Cape Cod. In Long
arge Sound and Vineyard Sound it is very abundant, and is taken in
tor l}umbers in the fish-pounds and seines, and used to a large extent
Co Ut. It is comparatively scarce, though not rare, north of Cape
av The young were trawled by usin many localities in Massachusetts
Y, in 1878. Large specimens were taken in the pounds at Province-
bl‘eelzl"Mass" August, 1879. It was taken in considerable quantities, in
Mass Ing condition, in the fish-pounds at Cape Ann, near Gloucester,
Oape.’ May, 1880 (var. borealis). It has not been observed north of
ave bAml Its southern limit is not known to me, but it appears to
n deell fou_nd on the coast of South Carolina.
o epth, it has occurred from low-water mark to fifty fathoms. The
Mgy l‘“’e <_>f:ten been taken by us in the trawl, in great abundance, at
.tWen Ocalities along the southern shores of New England, in five to
Uy-five fathoms.
blue_l; known to be a very important element in the food-supply of the
. Othey sh, tautog, sea-bass, striped-bass, weak-fish, king-fish, and many
f our larger market fishes.
8 i;s © Gu.lf of Mexico this species appears to be replaced by another
Wllgey (Loligo Qahi D’Orbigny). Of this we have several specimens,
By, be on the west coast of Florida, at Egmont Key, near Tampa
a-uie’d f Col. E. Jewett and Mr. W. T. Coons. This species is closely
Shopt, 0 L. Pealei, but has a more slender form, with the caudal fin
T and narrower in proportion to the length of the mantle. The
bla deas &-shorter and broader shatt, and a narrower and more oblong
twen n’ :1:111011’ has parallel, thickened, and darker-colored portions be-
““Ckers he idrib and margins (Plate XXVII, fig. 5). The tentacular
b@ing o l*We their horny rings more coarsely and equally toothed, there
onn ¥ a partial alternation of larger and smaller teeth.
Shoy rg our southern coast, from Delaware Bay to Ilorida, a much
might band_relatively stouter species (Loligo brevis Blainv.) oceurs, which
ditio t: istaken by a careless observer for the present species. Inad-
With ¢ 1ts shorter body, it has very different large tentacular suckers,
Ity I)ene: teeth on the horny rim coarser and all of similar form and size.
(Plate 18 also shorter and relatively broader, and different in structure
, figs. 4-6).
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Q. —Table I}Iutmllny variations of females of var. pallida, due to growth, fo. (measuremenis in inches).
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The specimens included in this table were all taken at Astoria, Long Island. The measurements are all from alcoholic specimens, as in Table F.
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I.—Table to illustrate the ralc of growth of Loligo Pealci, young.
Length of mantle, in millimetors.
Loocality. Depth. Date.
Young of the year. Young of previous yesr
1875-'76.
Vine; m'd Sound...| Surface.| July 7 10 =75-100==,
...do ....| July 12
Sldo il July 15 | 4=60-68........... 9 =170-100.
...do ....| July 16
Jldo (I Juiy 28
...do....| Aug. 2

Newport, R. I
Narragansett Bay..
Off Newport, R.I..

= 0
1000 =8§-20

.do ....

4=28: H=32-44
| 6==45-50.

| 54 = 16~33: 40 = 3244+
90=15-25: 15 =30-40

60=17-38: 20==38-55..

2 Q =125-150: 1 & =175
2 125138,

1=188.

A4 4==112-125.
* 1=152.
! 3=—152-188.

80 —02-100: 10=100-162-

5-—67—80 1=95.
=84

100
| 8=gp-108: 2=120-165.

1=115: 1=102

Re 133=16-33: 8=38-44 ... .| e=86-87: 2 @ =105-112-
Narragansett Bay.. 33 = 23-55: 14— 50-70: 3 =75-82 | 3= 83-95.
Off Buzzard's Bay. . 72=12-28: 5=8042..cccc.cu.-.-
Narragansett Bay. 2=48-63: 3=T70-80.............
off Block Ieland... : .

............. 1 9 =110.
'NnmgansettBn.y_.
oft Cut't}ﬁi'ﬁi'iéf.'
.............. 23— 82-50: 4=050-58: 1=282...., 2=130-140
Nort.h latitnde 39° .
48’ 80, west lon. ;

tude'70°54'.. ... 252...... Sept. 13 | 14 = 16-30

Blook Island..-.|.......... Sept. —
Off Chesapeake Bay| 18.......| Nov. 16 82........cceniimmnincnanannenn.
VARIETY BOREALIS, i

1878.
Mu;)mhusetteBay 10....... Aug. 20 1=gl feeteeeseeireceecoaccnas
off %\pe Cod.......| 15h......0 Sept. 8 2==38 .c.eeiceiiiiininiinannnnn
Cape Ann.........| Shore .| Oct., 80 335 ¢ = 110215600000
/

J.—Loligo Pealei.

{In last column ad.

Specimens examined, mostly adult.
=adult; br.=bhreoding:
lg =large.

No.

i
Locality. .

Tath. |

Wilen collected.

Now Haven, Conn...

TYPICAL VARIETY. |

Moy,

in. =1length of mantle in inches; j. or fuv.=Y¥

: Received from— |

Haooes d-
G. I1. Porkins ..; ] d‘
A {J Verrill. ..

To illustrate distribution, §0-

rounf

—

Spec:mcn!J. aoX
and number-
/

Long Island ........

®,b,00....| Noank,Conn........ ' U s Tish Comn.. d‘ 3 large.
ceedO eeeeeiill . .| jav.
R U teeeravesel 83UV,
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J.—Loligo Pealei—Continued.

No.

. Specimens, sex
Locality. Fath. When collected. | Recelved from— and num
TYPICAL VARIETY—
Continued.
Vlneym'd Sound, | Shore...| July and Aug.,1871. U.S. Fish Com..| 72 ad.
Mags.
P N Y TR J Y do ieiiaaat 30 ad.
Menemsha.......... Shore... August. 1874... .. V.N. Edwards..| & 1: 9 2.
Vineyard Soand ....|...do ....{ July and Au;z 1875. U.S. Fish Com..| 7ad.
do 5-12 July 12-26, 1876 ... |.--.d0 ...coeeennn Eggs and juv.
Angust 4,5, 1875 e do ceeeene-as] Juv
September 15, 1875.. 5juv.
Ootober 13, 1875.... .| 8=6-7.51n.
October 14,1876.. .. 8=>5-7 in.
................ o b large.
Oct,ober 20, 1875. 6=4-5in.
Novemberl, 1875, .. 1=26 in.
April 80, 1876....... d 10: 93,
May 15, 1876 ... =6-T7 in.
May and June, 1876.. d 16: @ 4ad.
June 8, 1876........ 8=>5-6 in.
June 0. 1876.. d 8 large.
.| June, 1876 ......... .| B0 ad.: 9 12.
ie...do . . Mu,y 28, 1880 . o 48: @ 12br.
Namg&nsettBay viferdo e | 1880, ittt i 10 ad.
Hyannis, Mags...... .. August 1880........! d 1vory lg.
Nnrmgnusett Bay... .| July 27, 1880........ 8 j.=—8-3.7 in.
Off Newport, R.I... | August 7, 1880 ... .| 53. =3.5-6.5in..
01}'{ iPomt Judith, August 14 1880..... . 2J.=1.1-1.4in,
Off Cuttyhunk Island September 3, 1880. 2==5.1-5.5 in.
South of Block Island September 13, 1880. . 14 juv.
Chesapeake Bay. November 16, 1880..| Z. L Tanuu ...| 82juav.
VARIETY BOREALIS. N
.| Annisquam, Mass...| Shore...| July, 1878...........| A. Hyatt ...... Q 8 ad. br.
Gloucester, Mass. ....|...d do .oaennnnn. ...| A E Verrill....| 2 juv.
Massachusetts Bay. September 21, 1878..| U.S. Fish Com..| 1ljuv.
Off Cape Cod........ 4 Se tember 26 1870 do e eaea-ef 1juv.
Provincetown, Mnas July, 1879........... J. H. Blake..... 3 large.
Ceape Ann Mass. ... May 18 1880 ........ A H. Clarke... | 15 ad. br,
. Oot,ober, 1880........ .do . ..ol d 5: @ 8juvw.
; d1: 2 ad.
VARIETY PALLIDA.
Aastoria, N. ¥..... d17: Q9.
ofree-d d Q 20ad.
J 9 ad.
.1 1, bass stom.

Grl?at Egg Ha.rbor,

K.—Specimens examined. Egge and recenily-hatched young of Loligo Pealei.

I‘°°“-lity. Fath. | When colleoted. Recelved from— Eggs or embryos.
1!10 tar New Haven..| Shore...| June 19,1873... | J. E. Todd...........cn. Well developed.
ng £ Bound . .| 5-10.....| July, Aug., 1871 Umtud States Fish Gom.| All stagos
iahg 8land Sound 48...... August, 1874. ... do Wall developed.
N.n 8 Sound. ... | Surface .| July 28, 1874.. .| Just natched.
July 20, 1874 .... .| Partly duvelopod.
August 5, 1875.. - Do.
July, Aug., 1875, All stages.
Sept. 0, 1875..... . Now laid.
.| June 11, 1880....{ 8. Near hatching.
August 3, 1880..| J. T Fowle. ...........| Half developed.
.| Juno 28, 1880 Sohooner G. H. Bradley.| New laid.
August 8, 1880. .| United States Fish Com.| 1'resh and well doveloped.
.| August 7 1880.. New laid and hatching.
August 10 1880. New laid and partly de-
voloped.,
August 23, 1880. Fresh laid.
August 81, 1880. .| Partly developed.
‘August 26, 1881. Just hatohing.
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Notes on the visceral anatomy of Loligo Pealei.

(See Plate XX, fig: 2; Plate XXIX, figs. 1-3a; Platc XXXII, figs. 2, 3.)

The gills (¢) are large and highly organized in this species, although
considerably smaller than in Ommastrephes. The bases of the gills 9
are situated somewhat in advance of the middle of the mantle-cavity, or
branchial chamber, and their tips,in fresh specimens, extend forwar
nearly to the base of the siphon (f). The branchial chamberis separa:t@d
from the visceral cavity by a thin translucent membrane (the so-called
peritoneal membrane), through which there are two circular openings
(), one a short distance in advance of the base of each gill; through
these the secretion of the urinary organs (r,7’) is doubtless discharged:
Internally the visceral cavity is divided into several compartments bY
folds of thin membrane. The largest of these chambers contains the
stomach and its ceecal lobe (S, S’). When the branchial cavity 1*
opened on the ventral side, as in Pl XXIX, fig. 1, and the thin mem”
branes covering the viscera are removed, the renal organs (7, ) aré
seen as large and conspicuous organs, especially if the venous system® -
has been injected with a colored fluid. These organs are mostly gitu
ated close around the heart, above, below, and in front of it, but two
of them, in the form of pyriform glands (»/, »/), which are firmer an
have a more compact structure than the rest, extend along the poS
terior vense-cavee. These cxtend forward and unite with the two
elongated, saccular organs (7, r), which extend across the ventral side ©
the heart and the bases of the gills, and passing farther forward, uniteé
on the dorsal side of the intestine to form the anterior vena-cavdi
before they thus unite each one receives a vein from the intestine (” )
and gives off a large sacculated vessel, or branch, which, passing
upward along the sides of the proximal part of the intestine, unite with
two large lobulated renal sacs, which lie above and in front of the heart
and surround the commencement of the intestine; these send tapering
lobes backward, which receive the blood from the gastric veins; anter!”
orly they receive the hepatic veins; laterally they receive the large ves
sels or pallial veins from the sides of the mantle, and also communicaté
with the branchial auricles. ’

The heart (H) is a large, muscular, and somewhat uusymmetl‘ica‘]
organ, varying in shape according to the state of contraction. Usually
it is more or less obliquely four-cornered, with the right side largest an
the posterior end more or less conical. From the posterior end arises &
large artery, the posterior aorta, which gives off, close to its origin, tW0
small arteries; one of these is median and goes forward to the ink-8a¢
and intestine, passing below and across the heart; the other, arising
laterally, in the male goes to the prostate gland and other organ®
connected with it (Pl. XXIX, fig. 2, po). A little farther back the pos’
terior aorta divides into three large arteries; one of - these (o) is situate
in the median plane, and, crossing the branchial cavity along the eurv



['1'57‘] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 367

nterior end of a thin, median, membranous partition, supplies the ven-
tral ang lateral portions of the mantle, sending branches both back-
Wward and forward; the other two main divisions (o’, 0”) diverge as they
80 backward, and supply the caudal fins and adjacent parts of the
Mantle, The anterior aorta (ao) arises from the right anterior corner of
the heart, and goes forward to the head, on the right side of the
n}edian line, by the side of the cesophagus. Just beyond the constric-
‘tion, at jtg origin, it is somewhat bulbous. A short distance from its
Origin it gives off a large branch, the gastric artery (s0), which sends a

ranch to the renal organs, and passes backward over the dorsal side of
u.‘e heart to the anterior parts of the stomach, where it ramifies exten-
Sl\’ely.

.The portion of the aorta which passes along and through the liver
8lves off several hepatic arteries that supply blood to the liver, and one

Tanch emerges from the liver, on the dorsal side, and supplies the
Muscles of thé neck-region. The ultimate divisions of the aorta supply

@ various organs of the head, and a large branch goes out to the tip
f each arm, nearly in the center, sending branches to the suckers. A
s}lla,ll vessel, the spermatic artery (fig. 2, go), arises from the anterior
Sde of the heart, and, passing backward over the heart, supplies the
Spermary (1), . -

The large efferent or branchio-cardiac vessels from the gills (Do)
®lter the anterior lateral corners of tho heart, their dilated basal por-
ton serving, apparently, as auricles. The branchial auricles (au), situ-
ated just behind the bases of the gills, are nearly globular, with a
Sall, rounded, whitish elevation on the free posterior end; anteriorly

ey receive the blood from the sacculated divisions of the anterior
and posterior ven-cavme, above the heart, and from the veins (v, vo')
coming from the lateral portions of the mantle, behind the gills, and

ey give off the large afferent vessels (bv), which go to and run along

¢ dorsal side of the gills. The anterior vena-cava (vc) receives the
Venous blood from a large cephalic venous sinus * which surrounds the
b arynx, at the bases of the arms, and is also directly connected with
3nother large sinus at thoe back of each eyc-orbit. This cephalic sinus
Teceives the blood from a large vein in the median line and near the
lener face of each arm. The ophthalmic sinuses receive veins from the
®¥e itself, Numerous small veins enter the anterior vena-cara, from
Cach side, along its course, coming from the muscles of the head, neck,
anq 8iphon, and from the ink-sac, liver, &c. Two veins, sacculated
I’Ost(‘l‘iorly, go from the ink-sac and intestine back to the renal organs.

Small but very distinct vein extends along the dorsal side of the
Cfterent, sperm-duct (p). Two large pallial veins, on each side, come

051” The greater part of the venous system can ho casily injeeted by inserting the
Wla intg thig sinus, through the folds of the buceal membranes, just between the
8¢8 of the arms and the jaws, or between the onter and inuer buccal membranecs.
" €an algo ho casily injected through the vena-cava in the lower side of the head.
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from the sides of the mantle (v, v¢’): one of them (v¢’), receiving #
branch from the gill, runs from the anterior part backward; the other
(¥'), from the middle part forward;. these unite into one trunk before
reaching the ven@ cave. The posterior venwm-cave (ve'’) arise mostly
from the caudal fins, but receive branches from the postero-lateral por”
tions of the mantle; eacl one receives two large branches, one anterio”
and the other posterior, just at the point where it leaves the inner sur-
face of the mantle. From this point they run forward, parallel with the
two posterior arteries, and converge to the region of the heart, wher®
they join the great sacculated venous vessels; along a considerabl®
portion of their course they expand and become large, ¢longated, fust
form organs (r"’), probably renal in function, but much firmer, moré
definite in form, and finer in structure than the more- anterior rend
organs.

The gills (g) are long, triquetral, acute; in section they are nearly
angular (P1. XXXII, tig. 3), with the free ventral sides convex, and the
dorsal side flat or concave, except along the middle, where a thin 2¢
dian membrane (d) arises from a central ridge and unites the gill to th‘f
inner surface of the mantle. The gills are composed of large number?
of thin, transverse branchial laming (Ifig. 3, a), which extend outwar
symmetrically, on each side, from the large median blood-vessels (bor
bv), each half of a lamina having a long ovate or elliptical outline.
somewhat firm central axis or column (¢) gives support to the lamid®
and the large blood-vessels. The great afferent vessel (bv) starts ff‘_’m
the branchial auricle and runs along the median dorsal side of the 877
on theinner edge of the axial column (¢); another parallel venous tru?
or sinus (v) is seen near the dorsal edge of the column. Iach branchi®
leaf receives from the afferent vessel (bv) a branch (d) which runs alové
the dorsal edge, giving off at regular intervals small transverse paré”
lel branchlets, which in turn give off minute capillary vessels along thett
sides and fade out near the ventral border of the lamellse. Pu.l'ﬂ*u‘f1
with these arise small capillary efferent vessels, which join larger traf™
verse vessels between and parallel with the afferent ones; these in t?
join the larger efferent vessel that runs along the ventral edge of ¥
lamina, and these marginal vessels pour their contents nto the lm_'ge
vessel (bo) which runs along the middle of the gill on the ventral 8t
and carries the purified blood to the heart.

The alimentary tract is represented in a nearly dorsal view in r l?te
XX, fig. 2. In this figure the pharynx is shown in longitudinal secf'lo%
in a side view. The buccal membrane (bm); the pharynx with its hor®?
jaws (sm the superior, and im the inferior mandibles); the odontoph"re’
(od) armed with seven rows of recurved teeth on the radula; ap v
thin chitinous lining membrane, which bears numerous sharp, scattere™”
recurved tecth, both on the palate and in the throat, have already 1?69::
described (pp. 134,135). The cesophagus (o€) is a long, narrow, but dﬂ’; o
able tube, having two oblong salivary glands (sg) attached to it just at b

tri-
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bilobeq anterior end of the liver (I); it then runs backward in a groove
along the qorsal side of the liver to a point beyond its middle, where it
Passes obliquely through the liver, accompanied by the aorta (o), and
elters the stomach at o¢/. The stomach consists of three parts, which
are often sufficiently distinet externally when the stomach is empty, or
Uearly s0, but when it is greatly distended with food (as often happens)
e divisions almost disappear externally, and the whole becomes one
gr.ea,t, long-pyriform sac. The first division (8), or “true stomach,” is
Pl_lcated internally and bas thickened glandular walls. It is supplied
With blood by a ramified vessel, the gastric artery (so0)y, conspicuous on
%8 dorsal surface. This lobe of the stomach is sometimes contracted
10to a firm glandular mass, strongly constricted where it joins the more
sajccu‘&r second stomach; but I have seen specimens, greatly distended
With food, in which it.was scarcely or not at all distinguishable as a lobe,
and seemed nearly as thin and saccular as the other parts. The re-
Mainder of the stomach (8', 8'/) usually has the form of a long, rounded,
m?re or less swollen, fusiform sac, tapering backward to a moro or less
8ute posterior end, which reaches back nearly to the end of the body;
amJGFiorly its most swollen portion is about opposite the junection with
e first stomach and just behind the heart; from this swollen portion
b narrows rapidly, but extends forward to the posterior part of the liver,
above and in advance of the heart, where’it gives off the intestine (k).
© more swollen and anterior portion of this sac or second stomach (S/)
28 a glandular lining, which, in part (8"), is distinetly radially plicated ;
and i is therefore clearly anatomically distinguishable from the thin and
I]()I}"Dlicated posterior portion (S') or ceecal lobe, which seems to serve
Rainly for the temporary storage of large quantities of food. The in-
tine (%, 1') is a rather wide, thin tube, of moderate length, it arises from
© anterior end of (S%), close to the dorsal side of the heart; the anal
Otifice (1/) iy provided with two slender clavate papille. Theliver (I)is
& Ohg, rather narrow, someéwhat fusiform organ, slightly bilobed anteri-
Orly ang pointed posteriorly ; along about two-thirds of its length, from
€ anterior end, thereis 2 doep dorsal groove in which the ®@sophagus apd
ZOrta? are situated before they pass through its substance; the posterior
2d is undivided and pointed. )
. he inlc-sac (i) is a large flask-shaped, or long-pyriform, blackish sae,
ith o long tapering duet () terminating just within the anal orifice.
thIn the appearance and structure of the internal reproductive organs
© 8exes differ greatly. In the female (Pl XXIX,figs.3,3a; PL.XXXIII,
8- 2) the single large oviduct (od), situated on the left side, passes over
® dorsal side of the base of the gill and terminates in a large ear-
bed external orifice (op) nearly surrounded by a broad membranous
Oap. The portion of the oviduct behind the base of the gill is envel-
Ped by 5 large, swollen, bilobed nidamental gland (Pl XXIX, figs. 3, 3a,
3 Pl XXXIII, fig. 2, '), which is abundantly supplied with blood-ves-

“els, ang internally is comprsed of a large number of thin, close, parallel
- Miss. 59——24 ,

w
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lamellze. Two very large, oblong, accessory nidamental glands (%) lLie
side by side, loosely attached, nearly in the middle of the ventral sidé
covering and concealing the heart and most of the renal organs; ac
of these has a groove along the ventral side and a slit in the anteriof
end; internally they are composed of great numbers of thin lamell®.

In front of and partially above the anterior ends of these, and attached
to the intestine and ink-sac, there is another pair of accessory glands (@)
roundish in form, with a large ventral opening, and having, in fresh
specimens, a curiously mottled color, consisting of irregular red an
dark brown blotches on a pale ground. Their internal structure is finely
follicular. The ovary (ov) is large and occupies a large portion of the
cavity of the body, posteriorly, running back into the posterior cavity

~of the pen, and in the breeding season extending forward nearly to the
heart. In the breeding season the thin convoluted portion of the oVl
duct (ov’) is found distended with great numbers of eggs. At the samé
-time the large glands (z’), around the oviduect, and the accessory nidd
mental glands (z, zx), destined to furnish the materials for the formatio?
of the egg-capsules, and for their attachment, are very turgid and much
larger than at other times. )

The male (P1. XL, figs. 1, 2) has no organs corresponding in position to
the two pairs of accessory nidamental glands of the female, but the
single efferent spermatic ducs (p) occupies the same position on the Teft
side as the terminal part of the oviduet of the female. It is, howevel
a much more slender tube, extending farther forward beyond the basé
of the gill, and its orifice is small and simply bilabiate. It extend®
backward over the dorsal side of the base of the gill to a bilobed, loD&"
pyriform organ, consisting of a spermatophore-sac (ss) and a complicat®
system of glands and tubes (pr, vd) united closely together and incloS
in a special sheath. This organ consists of the following parts:

1. The vas-deferens (vd), which starts posteriorly from a small orific®
(not figured) in the thin sheath of peritoneal membrane (pr) investiné
the testicle (¢); it passes forward along the side of the spermatophoré”
sac, to which it is closely adherent, and throughout its length it is throfvn
into numerous close, short, transverse, flattened folds; anteriorly it join8
the vesicule-seminales.

2. The vesiculee-seminales (fig. 2, pr, in part) consist of three 1arg®
curved vesicles, closely coiled together, the third one having thiclkené®
glaudular walls; from the latter goes a duct which unités with the du¢
from the prostate gland to form the spermatic duct. R

3. The prostate gland (pr, in part) consists of two curved lobes, whicB
are closely coiled between and united to the vesiculze-seminales.

4. The spermatic duct, formed by the union of the ducts from t'h.e
vesicul®-seminales and prostate glands, is a nearly straight tube; l
passes backward between the prostate glands and spermatophbore-S4¢
close alongside of the vas-deferens (vd), to which it is closely bot?
down; it enters the spermatophore-sac (ss) near its posterior end, ab

acute angle.
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W}f‘ The Spermatophore sac (ss) is a long, capacious, pyriforxp, or some-
0 at? fusiform, thin-walled sac, pointed at its posterior end; its anterior
nd iy directly continuous with the long efferent duct (p), Which is often
- r wide at.its origin but tapers to a narrow anterior end. The ter-
'bal orifice is slightly bilabiate.
€86 organs receive blood through a special artery (fig. 2, po) which
8 from the posterior aorta just back of the heart. After reaching
8enital organ it divides into several branches; one going forward
U8 the side of the efferent duct; one to the prostate glands and
eSI("ulﬂe-semina]cass ; one to the vas-deferens and adjacent parts.
Decimens taken in May, in the breeding season, have the efferent
b anq the spermatophore-sac crowded with the spermnatophores. In
cl: sDel‘matophore-sac, which is then much distended by, them, they lie
Sely packed in a longitudinal position with their larger ends pointing
SWhat outward toward the surface, and can be plainly seen through
ansparent walls of the sac.
Yoy 6 Sperma,tophores are slender, club-shaped, fvitI% the larger .end
expnded, tapering gradually to the smaller end, which is usually a little
%handed at the tip and has a very small filament. They vary (in al-
T o)) from 8 to 10== in length and 4 to 5= in the greatest diameter.
plisz’ Contain a coiled rope of spermatozoa in the larger end and a com-

Dort-ted apparatus for hutomatically ejecting this rope in the smaller
10n,

arige,
the
alg

The “testicle” or spermary (t) is a compact, pale yellow, long, flat-
“eq Organ, extending from the stomach (s) nearly to the end of the
%, in the posterior coneavity of which it lies; a band of fibrous tissue.

Buous with its sheath, extends from its posterior end into the hol-
artlp of the pen, to which it is attached. An arterial vessel, the sper-
edgle artery (Pl XL, fig. 2, go), which arises directly from the anterior

a © of the heart, runs along the median dorsal line of the spermary

arte sel_lds off numerous branches to the right and left (fig. 2, ¢). This

Ty is accompanied by a spermatic vein (sv), closely united to it.

Lo
460 brevie Blainville,
Loligo previs Blainv., Journ. de Phys., March, 1823 (t. D'Orb.); Dict. des Sci.
nat., vol. xxvii, p. 145, 1823. ’
D’Orbigny, Céphal. Acétab., p. 314, Loligo, pl. 13, figs. 4-6 (copied from
Lesueur); pl. 15, figs. 1-3 (orig.); pl. 24, figs. 14-19 (orig.).
Tryon, Marine Conch., i, p. 142, pl. 52, figs. 143, 144 (after D’Orbigny).
Verrill, Trans. Conn. Acad., v, p. 343, 1881. )
Loligo brevipinna Lesucur, Jonrn. Acad. Nat. Sci. Philad., vol. iii, p. 282 (with
plate), 1824,
Tryon, Manual Conch., i, p. 142, pl. 51, figs. 128-130 (after Lesu tur).

Plate XXI, figures 4-40.

E,h‘(;ttsmall, short-bodied species, with short rounded caudal fins, very
o Dper arms, and large chromatophoric spots. .
dy short, thick, well rounded, rather blunt posteriorly. Anterior



372 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [162] )

edge of mantle with a well-developed median dorsal lobe, and “"311]‘
marked lateral angles. TFins broad transversely, short, less than h”’
the length of the mantle; outer edges well rounded; posterior end ver
obtuse. Arms all short, the two upper pairs much shorter than the two
lower, the dorsal pair very short, considerably shorter than the upp
lateral ones; ventral and lower lateral arms nearly equal in leﬂgF '
The dorsal arms are strongly compressed, with a well-marked, th’nf
dorsal keel; those of the second pair squarish at base, without a k€€ é
those of the third pair are strongly compressed, bent outward at th
base, and furnished with a high median keel, starting from the basé, *
bighest in the middle; ventral arms triangular at DLase, with a ¥
membrane on the upper angle, which expands at the base and conné’
them with therthird pair; a narrower membrane runs along the vent
margins. Tentacular arms rather stout at base, compressed farther O%
in extension about as long as the body; club well developed, ab0
twice as broad as the rest of the arm; its dorsal keel thin, elevat€™
oblique, commmencing at about the middle of the club and extending
the tip. The larger tentacular suckers are very regularly arrangé ¥
four rows of 8 to 10 each, the lateral ones being not very much Sman_e
than the median ones. The distal part of the club is covered with fo g
regular rows of small suckers, and there is a terminal group of Smaqu,
smooth-rimmed ones. The largest median suckers (Plate XXXI, fig8 ;
4c) are broad, cup-shaped, rather larger than the largest suckers of t
lateral arms; their horny rims are armed with regular, sharp, incur”
teeth, smaller on the inner side of the sucker, but there are fesw or
small tecth, alternating with the larger ones. The lateral suckers &
relatively large, deep cup-shaped, oblique, with very sharp jnenr¥ 0
teeth on the outer margin. The membranous borders of the lafe
suckers are covered with minute, sharp, chitinous seales. ol

The suckers of the short arms are very deep and oblique, cup-shaP 0
their rims are much the highest on the outer or distal side, wher®
edge is divided into several broad, bluntly rounded denticles, sepa” #
by narrow intervals.

The pen (Plate XXXI, fig. 4a) is short with a broad lanceolate
the narrow part of the shaft is short; a thin border,widening back
to the blade, commences about half way between the tip and the pro}
blade; the latter is broad and thin, marked with divergent lines;
terior end obtuse.

In the female there is no tubercle on the buccal membrane foF
attachment of spermatophores. I have not seen the male, nor has
writer described it distinctively. *

pladei

1ok
* Professor Steenstrup, in a recent paper, (Sepiadarium og Idiosepius, < vid. se {0
8kr., 6 ., 1, 3, p. 242, note, 1881) has proposed to make this species the "'ypoiunef
new genus, Lolliguncula, because the female reccives the spermatophores on the 1e9%
surface of the mantle, —n character that scems to be scarcely of generic valué
it Le reinforced by anatomical differences now unknown. Such characters ma¥

bly existin the unknown males.
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ofThe color is peculiar: it consists, on the body, in aleoholic specimens,

. dark purplish chromatophores, everywhere protty uniformly and

ciglllarly scattered, on a pale ground-color. When expanded these
Tomatophores are large and round; above the eyes they are so closely

Crowded as to form dark blotches; they also cover the outer surface of

8ll the arms; underside of caudal fin white.

ofIn aleohol, s medium-sized, specimen measures from tip of tail to base

22"}‘!11101"8&1 arms, 80==; total length of mantle, 71™7; breadth of body,

"; breadth of caudal fin, 5227; length of fin, 39™=; length of dorsal
8, from base, 17==; of second pair, 237™; of third pair, 31™; of -

Ventral arms 31mm; of tentacular arms, 46==; of club, 22==,

. A larger female specimen, from Charlotte Harbor, Florida, measured,

1o length of mantle, 130mm; diameter of body, 36™=; length of dorsal

Armg, 45mm; of second pair, 557=; of third pair, 65™=; of tentacular

al‘lns, 145mm,

WThis species appears to have an extensive distribution along the
armer parts of the Atlantic coasts of America. It was originally
eScribed by Blainville as from Brazil. D’Orbigny records it from Rio

s(';"nelro. It ranges northward to Delaware Bay. It is common on our

m‘lthern coasts, from South Carolina to Florida, and I have seen speci-
808 from Mobile Bay, Alabama, and from Louisiana.

Loligo brevis.—Specimens examined.

S—
- b
3 % ; g2y
g Locality. Collected by— ‘ég . Received from— B 53
= Sad
S~ E : I 14
84y - -
641 M{Obilg, Al ecieeecoenne Dr. Nott......c--- 1857 | Musenm of Comparative Zodlogy.| 8 Q.
harlotte Harbor, Fla. .. |cocce. coeersreanases]orsaee . A0 . cemnneraetmancenanacanns 2 9.
8 Ampton, Va..cooen. .o Dr. Marmion...... 1880 | United States National Musenm..j 1 Q.
aint, John's River, Fla.| S. F, Baird.......Joccooidieaee. O eemerremmnnncanassccnsanes 19.
OUisiang Congt..ce...... Geo. W. Dunbar's
Sons...vceeaeene 1881 |[..... B 29Q.
¥

SEPIOTEUTHIS Blainv., 1823.

di::tli] i3 genus closely resembles Loligo, in external characters. It is
on Dguished chiefly by having the fins extending nearly the whole
in gth_ of the mantle. The body is stout and depressed, som.ewhat. as
but epia. The pen is thin and horny, lanceolate, nearly as in Loligo,
18 often thickened near the margins. ,
here are, however, important differences in the visceral anatomy.
® eggs are much larger and fewer than in Loligo, and the ovary is
Ort and broad, at the posterior end of the body.

Sep loteuthis sepioidea D’Orb.
. Loligo sepioidea Blainville, Dict. Sci. Nat., xxvii, p. 146, 1823.
Sepioteuthis triangulata Rang, Mag. de Zool., p. 73, pl. 98, 1837 (t. D’Orbigny).
Sepioteuthis sepioidea D’Orbigny, Céph. Acétab., p.298, Sepioteuthes, pl. 7, figs,
6-11; Hist. I'Ile de Cuba, Moll,, p. 34,1853

8h
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Bepnioteuthis sepioidea D’Orb.—(Continued.)
Gray, Catal. Moll. Brit. Mus., i, p. 81, 1849, .
Tryon, Man. Conch., i, p. 153, pl. 63, fig. 216. (Description copied from Gray:
figure from D’Orbigny.) ’
Verrill, Trans. Conn. Acad., v, p. 345, 1881.

Body oblong, stout, depressed, tapering but little, obtuse 'posteriOI‘lY'
The fins, together, have a long, rhomboidal. form, broadest in the middle
and rounded posteriorly; they commence a short distance (5 to 10™%)
from the anterior border of the mantle and extend to the posterior end;
a narrow crest-like extension of the fins, around the posterior end of the
body, unites them together. Buccal membrane with seven long, acut:’e
lobes, without suckers. Sessile arms rather slender, the third P?”r
much the largest; the first very short and compressed. Suckers Wit
Lroad rims, baving long, slender teeth on the outer side and small?’
ones on the jnner. Tentacular club with four rows of large suckers
about twelve in each; the central ones have the rims strongly and Ie8
ularly denticulated with slender, acute teeth; the marginal ones 8r°
but little smaller, with similar teeth on the outer edge. The pen 8
broad, lance-shaped ; the blade is wide and thin, without any margi®
thickenings.

The male has the left ventral arm hectocotylized by the en'largement
and elongation of the stems of the suckers, in both rows, on the dist?
part of the arms, as in Loligo; but in this species the cups are entirely
obsolete on many of the stems in both rows, the stems becoming 1025
conical, with acute tips. The large spermatopbore-sac is filled Wit
spermatophores in some of the specimens examined by me, and there }
a saccular enlargement of the efferent sperm-duect or ¢ penis” near the
terminal orifice. These specimens have the larger part of the inner S#°
face of the siphon covered with a soft, whitish, glandular-looking ment’
brane, which is thrown into longitudinal, convoluted folds. d

A large female, taken in July, has a short, thick ovary, and is distende'
by comparatively few very large eggs (5-6== in diameter), which ba"
a strongly reticulated surface before reaching the glandular part of b e
duct. The oviduct is very large, with large glands, and its externd
orifice is large and surrounded by a broad and very complicated porder
The accessory nidamental glands are also very }arge. The short 0Var
is restricted to the posterior part of the body. This specimen
-spermatophores attached to and around a large elevated area on
lower part of the inner surface of the inner buccal membrane.

This species is widely distributed along the warmer parts of 1he
American coast and throughout the West Indies, extending 28
uorth, at least, as Bermuda, from whence I have a specimen dollecter
by Mr. G. Brown Goode. It may, therefore, occasionally occur S &
north as Cape Hatteras, but I have seen no specimens from our coash
north of Florida. . .

From the Museum of Comparative Zoology I have received two SPecl'
mens from Cuba (Professor Poey); two large males, with sperma®



[165] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 375

Dl}ores in the sac, taken at Key West by Dr. J. B. Holder and Captain
P Ickering; and a large female, with ripe eggs in the oviducts, and
Spermatophores on the buccal membrane, taken July, 1859, at Fort
-Jeffel‘son, by Capt. D. P. Woodbury. Other localities are Martinique
(Blainville, Rang); Cuba (D'Orbigny); Honduras (Gray).

FaymiLy SEPIOLIDA Keff.

Kefferstein, in Bronn, Thier-Reich, iii, p. 1443, 1866.
Gill, Arrangement of Families of Mollusca, p. 2, 1871.
Tryon, Man. Conch., i, pp. 102, 155, 1879.

BOdy, short, thick, blunt posteriorly. Eyes with lower lid free, upper
adherent; sometimes free all around; pupils often circular. Ifins sepa-
Tate, laterally attached near the middle of the body. Tentacular arms
?’01"9 or less retractile into large sacs. Pen little developed, not reach-
1g the end of the mantle; sometimes absent. Siphou-valve small; no

0rsal bridles. Dorsal arms usually hectocotylized in the male. Eggs
~ "3ge, few, not enclosed in capsules. '

. Thig family is related to Loliginide, but differs widely from the latter
In the eye-lids, visceral anatomy, &ec.

STOLOTEUTHIS Verrill, 1881,

I‘oBOdy short, stout, rounded posteriorly. Eyes with free eyelids ; pupils
u Und, Pennone. Arms united together by & broad web. Fins large,
c(":n‘O\.V'e(l at base. Mantle united directly to the head by a large dorsal
ingmmsure; lateral connective cartilages of the n.lantle elongated, fitting
it ‘elollgated, margined pits on the base of the siphon. Siphon with an
of Snal valve, Tentacular club with small, long-pediceled suckers, in
8ht or more rows; rims not toothed.
of tl?e males and some of the females have some of the middle suckers
6 second pair of arms much enlarged. In the male, the suckers at
ee base of both dorsal arms are larger and more crowded than in the
Male, and the web is more swollen at the sides.

st°1°t°u‘?his leucoptera Verrill.—Butterfly Squid.
Sepiola leucoptera Verrill, Amer, J ourn. Sci., vol. xvi, p. 378, 1878.
Tryon, Man. Conch., i, p. 158,1879. (Description copied from precoding.)
Verrill, Amer. Journ. Sei., xix, p. 201, pl. 15, figs. 4 and 5, April, 1880; Trans.
Conn. Acad., v, p. 347, pl. 31, figs. 4 and 5; pl. 54, fig. 4, June, 1881,°
Stoloteuthis leucoptera Verrill, Trans. Conn. Acad., v, Oct., 1881,

Plate XXX VI, figures 1, 1a, 2.

grsi::: moderate; the largest specimens observed are probably full-
tra] s‘\ Body short, thick, swollen, with the mantle smooth. Ven-
eart.u:lface’ in the middle, with a large, sonqewhat flattened, brown,

eX(:ep: 2aped or shield-shaped area, bordered }Vlth blue, and surrounded,
Ustep 1n front, by a silvery white band, baving a pearly or opalescent
* Eyes large, with round pupils; lids free all around . Fins large,
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thin, broadly rounded, in’ the living specimens nearly as long as the
body; the posterior lobe reaches nearly to the end of the body; the
anterior edge extends beyond the front of the mantle to the eyo. The
anterior edge of the mantle is prominent and emarginate beneath; later
ally it recedes to a great extent; above it is broadly attached to the
head. Sessile arms short, with a wide basal web, extending beyond the
middle; upper ones shortest; third pair longest; suckers in two rowss
except at tip of ventral arms of largest male, where they form fouf
TOWS.

Tentacular arms slender, thickened at base, tapering, extending back
as far as the end of the body; club scarcely as wide as the arm, with
a free crest -at its base, above, curled in preserved specimens; the suck:
ers are numerous and very minute, arranged in many rows.

Upper surface of the body is opalescent in some lights, thickly spotted
with orange-brown, spots most numerous in the middle line and extend-
ing to the upper surface of the head ; some also oceur on the outer sur”
faces of the arms; anterior part of the head white; fins, arms ap
extremity of body translucent bluish white, with a thick, transparent .
outer integument; upper surface of the eyes opalescent, with silvery
blue and red tints; head, below the eyes, silvery white; above the eyé.
blue. :

The largest specimen (&), taken in 1879 (Plate XXX VT, fig. 1), whet
living had the head, above, in front of the eyes, whitish, with few
chromatoephores; back and the base of the fins thickly spotted wi
brown ; posterior part of the back with an emerald-green iridescenc®
Sides of the body, below the fins, and posterior end of the body,'silvery
white. A large, shield-shaped, ventral area of brown, with a bright blué
iridescence, and bordered with a band of brilliant blue, occupies mos
of the lower surface. Fius, transparent whitish, except at base. Lowe*
side of head, siphon, and outer bases of the arms, light brown. EY es
blue above, green below.

Length of the original type-specimen (9), to the base of the arm®
14mm in aleohol; of mantle above, 8mm; breadth, 7m; breadth across
fins, 16=m,  The larger specimen, of 1879, is 31== (1,25 inch) long, fro®
the end of the body to the bases of the arms; bLreadth of body, 25 (
inch); length of arms, 19™= (.75 inch). The largest specimen is a m& e

The males (fig. 5) of this species, and some of the females, have a grouP
of two or three decidedly and abruptly larger suckers on the middle of ‘ ,
second pair of arms (Plate XXXV, fig. 1a); other females, of equal 812%
have no such eularged suckers ; in the male, additional suckers along tho
middle portion of the lateral arms are also distinetly larger than on t
other arms. The only evidence of true hectocotylization is the pl'esenc
of larger and more crowded suckers at the base of both dorsal arns 0
the male. This species is an exceedingly beautiful one, when livioB;
owing to the elegance and brilliancy of its colors and the gracefulnesS o
its movements. In swimming it moves its fing in a manner analogous
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Zhe motion of the wings of a butterfly. This fact, and its bright colors,
Uggested the English name that I have applied to it.

Da’félree specimens, two very young, were taken by the writer and
eusty’ of the United States Fish Commission, in the trawl-net, 30 miles
N .fl‘Om Cape Ann, Mass., in 110 fathoms, August, 1878. Two large
lIiecnnens were taken by us off Cape Cod in 94 and 122 fathoms, with
© bottom temperature 41° F., August and September, 1879. Recently
80?1:;1&‘?0 taken it in deeper water (182-388 fathoms) about 100 miles
of Martha’s Vineyard. It was, in each case, associated with
ctopus Bairdii and Rossia sublevis.

d
S
S . Specimens,
8 Locality. Fath.| When 301100' Received from— number
“ ted. and sox.
—
1oy
303 81‘1‘,”‘01' Maine........ 110 | Aug. 31, 1578 | United States Fish Commission...... 3 j.
343 Cape Cod ......... 122 | Aup. 21, 1870 10 »evennnecnaoaroaonanans J1g
94 : Sopt. 10,1879 |... 1L @
812 | Aug. 9, 1881 . BT g; 1j.
388 | Aug. 24,1881 |. HRAA
JI1L g1l Q
.............................. 19
.............................. 35

ROSSIA Owen.
Rogy; -
S8ia Owen, Trans. Zool. Soc., London, 1828 (t. Gray).
© Owen, in J. Ross, Second Arctic Voyage, Appendix, p. xcii, pl. 100, 1835,
D’Orbigny, Céphal. Acétab., p. 242,
Gray, Catal. Moll. Brit. Mus., i, p. 88, 1849,

. Mantle-edge free from the head, dorsally, with a small median angle;
:édhf‘:l‘eg; to the head by a longitudinal connective cartilage having
§ oee ridges, fitting into three grooves, which form an ovate or horse-
Carti‘l?hz}ped cartilage on the back O.f the head; ‘tWO clongated, simple,
e dgmous- ridges, one on ea(.:h.s1de, Ialso fit into ovate pits on tpe
nde of the siphon. A free eyelid is developed beneath the eye. Pupils
o Ifted above, Amn aquiferous pore, on each side, between the third
9 fourth pairs of arms. No olfactory crests. Tentacular arms more
‘.illyefs- retractile into cavities below the eyes; club \vell-devel.oped, usu-
l‘iu‘m Vith numerous, nearly equal, minute suckers, in about eight rows;
o DOt toothed; borders scaled.
dle 0? males differ from the females in having larger suckers on the mid-
; the lateral arms; both dorsal arms are slightly hectocotylized.

R
%8la Eyaty Verrill.—(Hyatt’s bob-tailed squid.)
Verrill, Amer. Journ. Sci., vol. xvi, p. 203, 1878,
Tryon, Man, Conch., i, p. 160, 1879, (Description compiled from proceding.)
Verrill, Amer. Jour. Sci., xix, p.291, pl. 15, fige. 1 and 2, April, 1880; Trans.
Conn, Acad.,v., p. 351, pl. 27, figs. 8,9; pl. 30, fig. 1; pl.31, figs.1,2; pl. 46,
fig. 5,1881.

b1
ate XXxyv, figures 2, 5, 6. Plate XXXVI, figures 3-6. Plate XXXVII, figure 1,

B .o : . .
n(;dy Sflbcyhndrlcal, usually broader posteriorly; in preserved speci-
Variable iu{for’m according to contraction. Dorsal surface cov-
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ered with small, conical, scattered, whitish papills, which are also found
on the upper and lateral surfaces of ‘the head and the bases of the armsj
those around the eyes largest; one on the mantle, in the median lings
near the front edge, is often elongated. TFront border of mantle siny”
ous, slightly advancing in the middle, above. TFins moderately 1arge
nearly semi-cireular, attached from the posterior end for sbout four-fifths
the whole length, the front end having a small, rounded, free Iobe. Tl{e
distance from the posterior junction of the fins to the end of the body I8
less than that from the anterior junction to the edge of the mantle, the
center of the fin being at about the middle of the body. Siphon elo™
gated, conical, with a small opening. Head depressed, more than b
the length of the body. Eyes large, the lower eyelid prominent, bub
not much thickened. Sessile arms short, united at their bases by a shor?
web, which is absent between the ventral arms; the dorsals are short
est; the third pair the longest and largest; the second pair and ventrals
about equal in length. . Suckers (PL XXXVI, fig. 5, a), numerous, sub-
globular, not very small, the margin bordered with several rows ©
minute scales; near the base of the arms they are biserial, there Dbeing
usunally four to six thus arranged in each row; then, along the rest ©
the length of the arms, they become more crowded and form about foif
rows, those in the two middle rows alternating with those in the mar
ginal rows; toward the tip they become very small and crowded, esp®
cially on the dorsal and ventral arms. The number of suckers varies
with age, but on one of the original specimens they were as follows: "’n
each dorsal arm, sixty; on one of the second pair, fifty-five; of thir
pair, fifty-three; of ventral, sixty-five. In this specimen (), the thil
arm of the right side and the ventral arm of the left side were abrupt
terminated (accidentally), while the others were tapered to acute points

The tentacular arms, in preserved specimens, will extend back to-tho
posterior end of the body; the naked portion is smooth, somewha!
triquetral, with the outer side convex and the angles rounded ; termin
portion widening, rather abruptly, long ovate-lanceolate, curved an
gradually tapered to the tip; the sucker-bearing portion is bordered 'bJj
8 wide membrane on the upper, and a narrow one on the lower margi?’
the suckers (Plate XXXVI, fig. 5, b, ¢) are very small, sub-globula
crowded in about eight to ten rows in the widest portion.

The males (Pl. XXXVI, fig. 6) differ from the females in the relativelY
greater size of the suckers on the middle of the lateral and ventral arm®
those toward the tips becoming abruptly smaller, while in the fema
they decrease more gradually.

Color, pinkish, thickly spotted with purplish brown above, paler and
more s8parsely spotted beneath and on the outside of the long arms; tho
inner surfaces of the arms and front edge of the mantle are pale.

Length, of a medium-sized specimen, from bases of the arms to ¢
posterior end of the body, 40==; of body, 25; of head, 15; breadth ¢
body, 17; of head, 17; length of fins, 15; of insertion, 11; breadth ©

the
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a fin, 8; front of fin to edge of mantle, 5; length of the free portion of
the dorsal arms, 12.5; of second pair, 15; of third pair, 18; of ventrals,
13; of tentacular arms, 40; breadth of dorsal arms, at base, 3.5; of
Second pair, 8.5; of third pair, 4; of ventrals, 3.5; of tentacular arms,
at base, 2; at expanded portion, 3.5; length of latter, 10.5; diameter
grf;i’dl‘gest suckers of sessile arms, 0.9; length of free portion of siphon,
This species has been taken in numerous localities, by the dredging
Darties of the U. S. Fish Comumission, in 1877, 1878, and 1879, off Cape
Cod; in Mass. Bay, 40-50 fathoms; off Cape Ann, in the Gulif of Maine,
80-100 fathoms; off Cape Sable, N. S., 83-92 fathoms; off Halifax, N.
©+ 67-100 fathoms, on a fine, compact, sand and mud bottom. It oceurs
0 40-100 fathoms. It has also been received through the Gloucester
alibut fishermen, from the Banks, off Nova Scotia and Newfoundland.
One specimen (lot 241), presented by Capt. Chris. Olsen and crew, of
¢ schooner “ William Thompson,” was taken in 60 fathoms, N. lat. 44°
20/, wy, long. 59°. . Another (lot 372), which was presented by Capt. C.
- Murphy and crew, of the schooner “Alice M. Williamns,” was taken
In 7 fathoms, off Miquelon Island. '
The relatively large eggs (Pl. XXXV, fig. 5) are laid in August and
€ptember, in small clusters, slightly attached together, in the large
O8cules or cavities of soveral species of sponges.
sDIt is frequently associated with Octopus Bairdii V, and the following
CCieg, '
. This Species lias a strong general resemblance to R. glaucopis Lovén,
33 figured in the admirable work of G- O. Sars, but the latter hds shorter
latera) arms, and the suckers of the sessile arms are in two rows, while
€Y are four-rowed in our species.

Rossia Hyatti.—Specimens examined.

—
g
=]
S . Wi Spoocimenn,
g Locality. Fath. Bottom. oolle(l)%gd. Rooceived from— num}:g; and
-
80,3 1877,
'aé 811'3_&10111, Mass ........ 48 | Mud.eceeuvan..:| Aug. 13 2.1~
12-4¢ OE Cape Aun, 13 miles.. 00 f....d0 covaunnnnn. Aug. 14 1l d.
(i:]'ip" Sable, N. S., 80 | 88-80 | Sandy mud ..... Aug. 21]|.... 14:19: 8j
4 8.
&')~88 Off Capo Sable, N. 8,20 | 60 | Rocky.we-eeeee Aug. 21|.... 1. @.
% | Of Halitax, N. 5. 26| 101 | Fino saud...... Sopt. 6f.ee'd0.rueeeennn 21 Q.
meiles, .
Gulf of Maine and Mas- )
sachusetts Bay.
130 of 1878.
15¢ On'caPeAnn. 14 miles. . 40 | Mud.ceveeennnn July 28|....do........... 3:]-
1 m?lle‘:“COBwr. Maoss., 8 42 | Sandy mud ..... Aug. 15|....do ........... 2.
03 off .
164 |-X Cape Ann, 63 miles.. 73 | Fine sand.-.-... Aug. 16:....d0 ecuen..... 14:2) Q.
181 8gCnpoAnn: 7&mni)10:8__ 75 l:] Aug. 16|... do........... 19Q.
184 ou,GlOchstor, Maea. ... 45 | Mud Aug, 29,0 do . .ceeuoao.. 49.
. %Lt;ucestor, Mass., § 45 [....do Aug. 26]....d0 cevuur..... 1j.
N 11 Oﬂ‘ .
2l¢ | 5T SRPO Ann, G miles...] 00 | Softmnd........ Sept. 17|....
217 8”8‘11)6 Ann: 7 milg: .. 57 | Finomuddy sand Sept. 17 1....
28 |, Ape Ann, 6 miles. .. 45 | Softmud ........|Sopt. 181 ...
..... do..._.0. ...l 45 [..-.do ceceeen... Sept. 18].. .
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Iossia Hyaiti—Continued,

—
‘i s 3 718,
pecime 13,
§ . Localif,y. Frath. Bottom. - 0(}1‘;(110‘3:(134. Roceived from— num:):; uo
v R
Gulf of Maine and FNas-
sachusetts Day—Con-
tinued.
1878.
223 Sou!]h of Cape Anm, 7 47 | Soft mnd ....... Sept. 24| U.8. Fish Com..; 1 &
wiles.
234 Oﬂglouccster,Mnss.,Sb 43 [....d0 cecevenn... Sept. 24|....d0 .ce-......[1 Q.
nmilles.
238 | Off Gloucester, Mass., 43 43 |....d0 cecuuee.... Sept. 26|....d0 cecueeea..t 2],
miles.
1879,
264 | Off Cape Cod, 15 miles.. 8¢ uly 29
276 | Off Cape Cod, 74 milos.. 47 |. Aug. 1
24 | Off Cape Cod, 11 miles.. 45 Sept. 1
301 | Off Capo Cod, 15 miles.. 70 [..-.d Sept. 18
372 | Off Chatham, Mass., 21 70 |..-. Sept. 19
miles.
Tot. Gloucester flsheries.
241 | North Iatitude 44° 20/, 00 |ieeeeencrncccanenn Deo., '78|....d0 ceceuce-... 1j.
weost longitude 599,
372 | Off Miquelon Island .... i A PN July, '70{....d0 caaeena.... 1 ,{
39 GL | Off Gloucester, in €od .[..ceceei]ieenaniaaiiaaiiianeneanes PR | [ 11 @.

Rossia sublevis Verrill.—(Smooth bob-tailed squid.)
Rossia sublevis Verrill, Amer. Jour. Sci., vol. xvi, p, 209, 1878.
Tryoun, Man. Conch., i, p. 160,1879. (Description compiled from precediﬂg')
Vprrill, Amer. Journ. Sei., xix, p. 291, pl. 15, fig. 3, Apr., 1830; Bulletin Mus:
Comp. Zool., viii,p, 104, pL. 3, figs. 2-4; pl. 7, fig. 4, 1881; Trans, Coni:
Acad., v, p. 354, pl. 30, fig. 2; pl. 31, fig. 3; pl 46, fig. 4; pl. 47, figs. 2-4, 1881

Plate XXXIV, fizures 2-6. Plate XXXVII, ﬁgurd 2.

Larger and relatively stouter than Ressia hyatii, with the fins larger
and placed farther forward, the front edge of the large, free lobe reach”
ing nearly to the edge of the mantle. Head large and broad; eyes larg®
Sessile arms more slender and less unequal in size than in the preced‘
ing, and with the suckers in two regular rows throughout the ‘WhOI"
length. Anterior edge of the mantle scarcely sinuous, advancing but
little dorsally. Upper surface of the body and head nearly smooth, bub
in the larger specimens, especially in the males, usually with a fow
very small whitish papillie, most numerous near the front edge of the
mantle, Color, nearly as in the preceding species. The male difters
from the female in having larger suckers on the lateral arms of both
pairs (Plate XXXIV, fig. 6), angd to a less extent on the ventral arms-

The large suckers are oblong, with a groove or constriction aroud
the middle, the part below the groove larger than that above it; theé
aperture is small, ovate, with a smooth rim; their pedicels are short aD¢
laterally attached. In the female the corresponding suckers are no
only smaller, but are differently shaped, the basal portion being smaller
than the upper portion. The suckers of the tentacular arms are very
numerous, minute, shallow, cup-shaped, with oblique rims and glender
pedicels; they are nearly equal and appear to form 8 to 12 rows.



[171] CE>HALOPODS OF NORTHEASTERN COAST OF AMERICA. 381

Young specimens, with the mantle less than 12@= in length, can
8carcely he distinguished sexually, by external characters. Such speci-
ens are not easily distinguished from the young of Rossia Hyatti, of
Slmilar size, ,

One of the original specimens (?) measured, from the base of the arms
to the end of the body, 46==; length of body, 31; of head, 15; breadth of

dy, 22; of head, 23; length of fins, 20; of their insertion, 16; breadth
of fing, 10 ; front edge of fin to edge of mantle, 2.5; length of free portion
of dorsal arms, 16; of second pair, 17; of third pair, 20; of ventrals, 15;
of tentacular arms, 25; breadth of dorsal arms at base, 3; of second
Pair, 3; of third, 3.5; of ventrals, 3.5; of tentacular arms, 3.5; of the

€rminal portion, 3.75; its length, 10; diameter of largest suckers of
Sessile arms, .8; length of free portion of siphon, 7=

The pen is butlittle developed, small and thin, much shorter than the
Mantle, The shaft is narrow; the blade increases in breadth rather
?‘brupﬂy, and is somewhat shorter than the shaft; its posterior portion
8 very thin, with the edge ill-defined. -

One of the specimens (No. 16), taken by Mr. Agassiz in 257 fathoms,
8 & young female differing somewhat from the others in having the
arms shorter, with the suckers more crowded, so that they apparently
form more than two rows. Possibly this should be referred to E. Hyatti

errill, Tts backis smooth, All three specimens from this same region

er somewhat from those taken farther nortl, in shallower water, in
- Baving larger eyes and shorter and stouter arws.

This has been taken by the dredging parties of the U. 8. Fish Com-
Mission, in the trawl-net, at various localities, in 1877, 1878, and 1879,
1? 45 to 110 fathoms, off Massachusetts Bay, in Massachusetts Bay, off
Cape Cod, off Cape Sable, N. S., and off Halifax. It has been brought
0 by the fishermen of Gloucester, Mass., from the banks off Nova Sco-

13 and Newfoundland. It was also trawled in some numbers, and of
both sexes, by the U. S. Fish Commission, on the ¢ Fish Mawk,” in 1880,

. NeWport;, R. 1, in 155 to 365 fathoms; and in November, 1880, by

leut. Z. [, Tanner, on the “ Fish Hawk,” off the mouth of Chesapeake

3y, in 157 fathoms; and by Mr. Agassiz, on the “Blake,” in 233-260
1athoms, and as far south as lat. 320 33’ 15”. It has also been dredged,
01881, by the U. S. Fish Commission, at several stations, about 100 miles
Southward of Martha’s Vineyard, in 160-458 fathoms (fifty-two speci-
Dens),  The eggs, which are like those of K. Hyatti, were taken at
895, 897, 939, 1033,

Lis species very closely resembles the Rossia glaucopis Lovén, of

Orthern LBurope, as’ figured by G. O. Sars. The latter is, however,
Morg bapillose, and has smaller eyecs and head, if correctly figured.

Ome of the specim s taken this year resemble Sar’s figure more than
Ay of those previously observed. It is possible, therefore, that a larger

:e“es of Europcan specimens would show that they are of the same
Pecies, '
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Measurements of Rossia Hyatti and R, sublovis, in millimeters.
. .
R. Hyatti. | R. sublevis.
Length from base of armas........ Ceeeeeeeneeccceanaa. 40 40
Lenath of body.....eooonon. . 25 81
Length of head .... eeeeeammanaaas 16 13
Breadth of body ... ceetenmrteccsiaea 17 22
Breadth of head .oo.oeoen.oa...... 17 23
Lengthof fin _....... 15 20
Length of insertion .. 11 16
Breadthoffin. ....._._......._...... 8 10 5
Front edgo of fin to edgo of mantle . .. 5 2
Length of free portion of dorsal arms . 12.5 16
Length of free portion of second pair . 15 17
Length of free portion of third pair ... . 18 20
Length of frec portion of ventral arms .. 13 15
Length of freo portion of tentacular arms. 40 25
Broadth of dorsal arms. ..... . 3.5 3
Breadth of second pair 3.5 8 5
Breadth of third pair ....... 4 3.
Breadth of ventral arms 3.5 3'2
Breadth of tentacular arms .. 2 3. x
Breadth of terminal portion. . 3.5 8.7
Length of terminal portion... 10.5 10
Diameter of largest suckers .8 -8
Length of free portion of siphon .... 7 8
Rossia sublevis.—Specimens examined,
g Wh l-| Received |Speci nam-
. en col- ceive pecimens,
g Locality. Fath. Bottom, lected. from-=- ber and sex.
3 .
United States Fish Commission. 1877
84 | Off Halifax, N. S., 26 miles.....| 101 | Fine sand ...... Sept. 6 | U.S.T.C. |11 :1]
85,86 (...... do 101 |.c.dO eeeae...... 018';8 6|....do..... 14:1§. 9
1878.
161 | Off Cape Ann, 8 miles.........] 54 |..... ieceeeeean. Aug. 81 . .do..... 1L &
194 | Off Cape Ann, 33 miles... ....[ 110 Muddy ......... Ansi_z,bsl ...do...
. 1878.
204 Off Capo Cod, 18 miles 8 | Bluo mud.......| July 20 oo 14:1LQ: 85,
ape Co miles 45 and ... . t 1]...do..... 1. g
364 | OFf Cape Cod, 15 miles. . 70 |....do -..I210000 Sept. 18 |122.00 11 1y
United States Fish Commission.
Of Newport, R, I. 1
880.
808 N(l:rth _ltat(iltng& 4‘3; gﬁ 18%, west | 102 | Sandymud...... Sept. 4 ... do.....,15:5¢
ongitude .
870 'ortl%]atitudo 400 2/ 86, west | 155 |....d0 ceeeue..... Sept. 4 (....do..... 14:19
. longitude 700 22! 58,
£80 Ni)rt.h ]gti{uﬂgf%}ﬂ’ 30", west | 262 |....d0 .coeun..... Sept. 13 |....do ..... 1L g
ongitude 7 .
803 | N(l)rt]’fi]nt‘{itud(())gg;,f?? 20, west | 372 | Mud............ Oct. 2|....do..... 1].
ongitude 7 .
804 Ni)rthi 183“;335%?030?!3,' west | 865 |....d0 .......... Oct. 2/....do..... 1L d&: 15 9
ongitudo B -
805 Ni)rt h ]M,(i‘tudooam 50;20”, west | 238 |....dO ..cion..... Oct. 2 ....do..... 11. 5:11.9: 33
ongituado 700 50/ 45/,
897 | Off Chesapeako Bay ... .couooo| 157 |oooueo .o .. evece.{ Nov. 16 |....d0 -.... 11. & (eggs).
Blake E:Lgedilion, United States
- Coast Survey.
310 Nllarth lnt(iltu,(ligoilgg/b&’y}ﬂ”, West | 200 [ceeiiiicicnnnnn. . 1880. A.Agassiz| 1 @ ad.
ongitude s
320 | North latitude 320 33 157, weBt | 257 |ceeiveeeeesanannn. 1880. |....do..... 1Q ad
longitude 770 80’ 107, .
321 | North latitude 820437 25, west | 233 |...... sesececaacn.l 1880, [....do..... /10 %1
longitude 77° 20/ 30",
Lot. Gloucester fisheries.
265 N?nhiga(tlit%ggé?" 49, west | 250 |[.............cc.c..| Jan., "0 | U.B.F.C. 14,
ongitude s
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Rossia vsublevis—Continued.

=
ug \ -\
3 Whencol-l Reocived [Specimens, num-
% Locality. Fath. Bottom. leoted. from— Pber and sex.
\
United States Fish Commission.
Of Martha's Vineyard.
4 | g | 1881
to5 | o 3 “ﬁ- 83} m. from Gay Head.§ 160 |.ccccciceceeoanon July 18 8. F.C.
g 1)\\ . 86 m. from Gay Head..| 224 .-
Ny H()'al%' % E. 98 m. from Gay | 258 4
1N
oy | SSW. 83 m_ from Gay Hond...| 153 9l
% -ﬁ.zn \3' 2 W.84) m. from Gay | 202 9.
040 §. o W.§W. 874 m. from Gay | 241 9.
. ! S'I\I’Xny;& W.89 m, from Gay | 812 9|
51 | o Load.
05:1; g 85 . from Gay Head. ...... 219 |ievnne..n eeecacans Aug. 23 |.
%07 Sé Ic. 87& m. from Gay Head.| 888 | occcereraacnne. Aug. 23 |.
102 S “(:E\ W. 103} m. from Gay | 835 |.cceceiaciccracnen Sept. 8 |.
5 .
102 SSI}“::‘ li W. 05 m, from Gay | 216 |.ccoveremcinnnnans Sept. 8 |.
d.
109 Ssk‘lza,(? W. 93% m. from Gay | 182 \.o.occoccaccaooon. Sept. 8 {.
28 | g lead. :
uag Ssﬁaéasl E. 108 m. from Gay | 410 |.eeeeeeereaneacnns Sept. 14 |....do ..... 1l g4
3 ad. \
i SS};&“?{E. 109} m. from Gay | 458 | eeereceeneeuennnn Sopt. 14 |....do ..... 1]
103 ss}%nzl E. 107 m. from Gay | 208 |.cecevieeeeennnn.. Sept. 14 |....do ..... 5
3 ratatl
*l0g ss]lfmﬁl E. 106 m. from Gay | 183 |.cccveiecnnninnnnn Sept. 14 |....do ..... 1 )t eggs.
5 Toad, =)t
| % Delaware Bay............. 312 | Mud.ceeenenen.. Oot. 10 |....do..-.. 8L d: 1)

Rosata megaptera Verrill.
Trans. Qonu. Acad., v, p. 349, pl. 38, fig. 1, pl. 46, fig. 6, June, 1881.
B : Plate XXXV, figures 3, 4.
-0dy short, broad, depressed, covered with a soft flabby integument,

nlgh forms a loose border posteriorly; the front edge of the mantle ex-
tr 8 forward dorsally into a prothinent angle, but recedes very much ven-
ittlévi) Fins very large and broad; their anterior insertionsf being b.ut
ingapy; ack of the antero-lateral edge of the mantle, and their posterior
thiy, 10n close to the end of the body; the free borders of the fins are

. ang undulated, extending forward anteriorly beyond the edge of
h Mantle, while the length, from base to outer edge, is about equal to

Teadth of the back between the bases of the fins. '

b'es ad very large and broad, the width exceeding that of the body.

llch:el-"v large and prominent; lo‘wer eyelids well developed but 1}01;
by hu}kened. Tentacles remarlably long and slender, in extension
elut istf“% as long as the head and body together. The tentacular

Peri Somewhat thicker than the rest of the arm, rather long, narrow, -
) enqeng to }.he tip, and covered with numerous minute, nea-rlg' globular,
a, b,: fedlcelled suckers, arranged in many rows. (Plate XXXV, fig.
,essue arms of moderate length; rounded, very slender at tip; the
i E;bod’ and 3d pairs are successively longer, while the ventral pair
raﬂgegt;- equal to the 1st. Suckers rather small, nearly globular, ar-
i ' two rows on all the arms (fig. 4, a). The suckers are all sim-

' UMt are g Jittle larger on.the 3d pair of arms. The margin is sur-
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rounded Ly small scales, in many rows; the marginal scales are large®
forming a circle of denticles. .

Color purplish brown with rather large chocolate-brown chromato:
phores; outer portion of fins pale, thin and translucent; edge of mantlé
siphon, under side of bead and arms, and greater part of tentactt
arms whitish, with only minute chromatophores.

Measurements of Rossia megapter.

/
Milline- | ypched

ters. )
/
Leneth, end of body to dorsal edge of mantlo, exclusive of membrane. ceeeevennn- .. 32 1'922
Length, end of body to ventral edge of mantlo .ooeeeneueanaaeaaaoeee e .. 24 2_23
Length, end of body 1o base of dorsal 9Tm8 «eeeaeierannecoeaneannn e eee 57 3.40
Length, ond of body to tip of Aorsal AIMS. «.vvcevmnianiiaetiiaeianaaen ... €6 9'76
Length, ond of body to tip of second Pair ...oeeviieaiiiiiiniecaccnns .. 95 408
Length, end of body to tip of third pair.... . . 103 3.8
Leungth, end of body to tip of fourtl pair...... a5 7'45
Length, ond of body to tip of tentacular armsg 188 2:50
Breadth of bndy and fins together........ . . 63 85
Breadth of body between bases of fins .o ittt . 22 1.10
Dreadth of Lady, beneath tins, exclusive of membrane e 28 1.49
Breadth of head ACTOBB GYEB . . o evieneicarerreaninssacoscoccrsacascnes . 86 1:08
Breadth of fins antero postoriorly. coveeeeiaeiiiieiiiiiiaiaa. 27 .85
Tength of fins, baso to'ede (OUEAr) L. evonnemeeentiamiiinniiaanenes .. 22 .
Diameter of 6Ye8 o..oooonn... P . 10 08
Diameter of Jarge auckers of lnteral arms . 1.50 0L
Diumeter of lavge sackers of club. ..... 25 18
Breadth of club. .. 21 K

Length of club ..

Southern coast of Newfoundland, in 150 fathoms, Capt. K. Markus®®

and crew, schooner ¢ Notice,” June, 1880.

This species is remarkable for the great size of the fins and eyes an
for the length of the tentacular arms. Itappears to be a species speCi”m:
adapted for inhabiting greater depths than the species hitherto dise0”
ered. Ithas the same soft, flabby integnment observed in Octopus len
and Stauroteuthis syrtensis, found at similar depths. But the loosen®
of the skin may be due in part to the condition of the specimen ¥

preserved. The tentacular suckers are unusually small.

HETEROTEUTHIS Gray (rovised.)

Heteroteuthis (sub-genus) Gray, Catal. Moll. Brit. Mus., i, p. 90, 1849.
Verrill, Trans. Conn. Acad., v, p. 357, June, 1881.

The body is short, thick, rounded bosteriorly. Fins large and lﬂ't,er?l'
Head and eyes large. The anterior border of the mantle-edge is 1 of
"dorsally. Pen shorter than the mantle, narrow anteriorly; post v 3

blade small, slightly expanded laterally. Club of the tentacular ari?
well developed, with numerous snckers, in many rows, those in the uPP o
marginal rows decidedly larger than the rest; the edge of the apert! d
is denticulated by small acute scales. Middle suckers of the latera iy
ventral arms distinetly larger in the ferale; in the male, abraptly vew
much larger than the others. In the male, the left dorsal arm is he -
cotylized by having much smaller and more numerous suckers, ﬂfl'a',n"

in four rows, and by the development of a marginal membrane.
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Reteroteuthis tenera Verrill.
Amer. Journ. Sci., XX, p. 392, November, 1860 ; Prooc. Nat. Mus., iii, p. 360, 1880 ;
Bulletin Mus. Comp. Zool., xiii, p.103,pl. 3, figs 5-5b; pl. 7, figs. 24, 3-3b,
1881 ; Trans. Conn. Acad.,v, p. 357, pl. 46, igs. 2-24, 3-30; pl. 47, figs. 5-5b, 1881,

Plate XXXIII. Plate XXXIV, figure 1.

A small and delicate species, very soft, translucent, and dclicately
Colored when living. :

Body short, cylindrical, scarcely twice as long as broad, posteriorly
Usually round, but in strongly contracted, preserved specimens, often
n%frrow(}d and even obtusely pointed; front edge of mantle sometimes
Vith a dorsal angle extending somewhat forward over the neck, but
Usually emarginate in alcoholic specimens. Fins very large, thin,longer
g a0 broad, the outer edge broadly rounded, the anterior edge extend-

flg forwara quite as far as the edge of the mantle, and considerably be-
3)011(1 the insertion of the fin, which is itself well forward. The length
T the fin is about two-thirds that of the body; the base or insertion of
¢ fin equals about one-half the body-length; the breadth of the fin is
Ereater than one half the breadth of the body. Ilead large, rounded,
Vith large and prominent eyes; lower eyelids free, slightly thickened;
Pupilsindented above. Arms rather small, unequal, the dorsal ones con-
s‘dembly shorter and smaller than the others, the second pair longest.
8 the male, the left dorsal arm is greatly modified, and very different
el‘?ln its mate; lateral and ventral arms are subequal.  In both sexes, and
Ven in the young, the suckers along the middle of the four lateral and
WO ventral arms are distinctly larger than the rest, but in the larger
ales thig disparity becomes very remarkable, the middle suckers (Plate
th I.II, figs. 1, 1a, 13, 3) becoming greatly enlarged and swollen, so
tha't eight to ten of the largest are often six or eight times as broad as

® Proximal and distal ones; they are deep, laterally attached, with a
n_lsed band round the middle, and a very small round aperture, fur-
r;:hEd with a smooth rim. In the female (Plate XXXIV, fig.1) the cor-
resi’onding suckers, on the lateral arms, are about twice as broad as the
. .The suckers are in two regular rows, on the lateral and ventral

8, in both sexes, except at the tip, where they form four rows.
fi 0 the male, the left dorsal arm becomes thickened, and larger from
TNt to back, and is usually curled backward (Plate XXXIII, figs. 1-3);
;8 Suckers become smaller and much more numerous than ou the right
tll;m’ being arranged in four crowded rows, except near the base, where

€re are but, two; the sucker-stalks also become stout and cylindrical,
o Pered, their diameter equaling that of the suckers. Theright arm
erma-{ns normal, with two alternating rows of suckers, regularly de-

%asing to the tip, as in both the dorsal arms of the female.

a entacular arms long, slender, extensible; club distinetly enlarged,
Sually curled in preserved examples. The suckers on the club are nu-
CTous, unequal, arranged in absut eight close rows; those forming the

W0 or three rows next the upper margin are much larger than the rest,
8. Miss. 59——25 _
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being three or four times as broad, and have rows of small scale-1iké
denticles around the rims. (Plate XXXIII, figs. 2¢, 3a, 3b.) .

Pen’'small and very thin, soft, and delicate. It is angularly pointed or
pen-shaped anteriorly, the shaft narrowing backward; a thin Ianceolat®
expansion, or margin, extends along nearly the posterior half (fig. 2b)

Upper jaw with a sharp, strongly incurved beak, without a notch 2
its base. Lower jaw with the tip of the beak strongly incurved, 8
with a broad, but prominent, rounded lobe on the middle of its cuttiPé
edges (fig. 2, a, b).

Odontophore with simple, acute-triangular median teeth; inner late”
als simple, nearly of the same size and shape as the median, except &
base; outer laterals much longer, strongly curved forward (ftig. 2¢, 2¢):

Color, in life, pale and translucent, with scattered rosy chromatopb?
res. In the alcoholic specimens, the general color of body, head, 89
arms is reddish, thickly spotted with rather large chromatophoresf
which also exist on the inner surface of the arms between the suckers
and to some extent on the tentacular arms and bases of the fins; out
part of fins translucent white; anterior edge of mantle with a white
border.

Length of body 25 to 30 millimeters.

- Twenty-seven specimens of this species were obtained, by Mr. A
Agassiz, on the ¢ Blake,” in 1880, from six stations, ranging in dep
from 71 to 233 fathoms. It was taken, later in the season, in gré?
abundance, by the U. S. Fish Commission, off Newport, R. I., in 65 10
252 fathoms; and off the mouth of Chesapeake Bay, in November; 1
Lieut. Z. L. Tanner, on the “ Fish Hawk,” in 18 to 57 fathoms, In15°
it has also been dredged, at several stations, off Martha’s Vineyard, 1
45 to 182 fathoms. : .

It is easily distinguished from the species of Rossia by the large S}Ze
of the suckers along the middle of the lateral arms; by the inequall g
of the suckers on the tentacular clubs; and by the peculiar hectocoty
lized condition of the left dorsal arm of the male. The existence of lﬂr‘ge
chromatophores on the inner surfaces of the arms, between the sucker®!
is also a good diagnostic mark, by which to distinguish it from all o%
specics of Kossta, which have the corresponding parts whitish, or #7
few and very small chromatophores. ’ g

The eggs of this species, containing, in several instances, emDI¥ 011
so far developed as to permit accurate identifieation, have been take
in August and September, by the U. S. Iish Commission, at many 0' :
the stations where the adults were obtained. They were especially ntt
merous at stations 865-567, 872-874, in 1880; and at stations 922, 94
049, in 1881. These eggs are attached to the surface of ascidians, WO
tubes, skate’s eggs, dead shells, ete., singly, but placed side by side le
smaller or larger groups. They are about 3@m in diameter, pearly whit®!
and nearly round, but are slightly flattened where attached, and ha“’@
small, conical eminence, on the upper side. '



'[177] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 387

Heteroteuthis te‘riera.——Specimena examined.

- —
8
&
8 Specimen:
. 3, num-
g- Locality. E r and Sox.
» pct <
A | E
—_— L = =
United States Fiskh Commission.
Of Martha's Vineyard.
1880.
805 | North latitudo 40° 05, west longitude 7002%........ 65 | Sept. 4|35:7 g: eges
866 | North latitudo 40° 05 187, west longitudo 70022/187.1 65 | Sept. 4 | 3d: 6 9: egus
8e7 North latitado 40° 05 42, west longitude 70° 22'06”.| 84 | Sept. 4 14 10 Q: cggs
860 | North latitude 40° 02/ 18”7, west longityude 70° 23/ 06”.| 102 | Sept. 4 |20+ 4 & 4
$70 | North latitude 40° 02’ 36, west longitude 70022 56,1 155 | Sept. 4 | 16d: 17 ?
871 | North latitudo 40 02¢ 54, westlongitude70°237407.1 113 | Sept. 4 | 184 : 119 32 juv.
872 | North latitude 40° 05’ 307, wost Jongitude 70023/ 52.1 86 | Scpt. 4 | 1d 2 Q:eggs.
Of Newport, R. I 1880
878 | North latitude 40° 02/, wost longitudo 70°57"........ 100 | Sept. 1B54:1 Q: eggs.
814 North latitudo 400 00/, wesat longitude70° 57/.. ... 85 | Sept. 18 | 104': 6 Q: egge.
875 | North latitudo 30° 57/, wost longitude 70° 57/ 30”....| 126 | Sept. 13 | 1 d
876 | North latitudo 80° 57/, west longitudo 70° 50 ....... 120 [ Sept.13 (84:09Q
8.7’7 North latitnde 9° 56/, west longitude 700 54/ 18....| 126 | Sept. 13 | 6 d: 4
g 8 | North latitude 300 55 west longitude 700 54’ 15”. ... 1424 | Sept. 13 | 1d': 1
870 North latitudo 39° 40’ 307, west longitndo 700 54'....) 225 | Sept. 13 | 6
80 | North latitudo 39° 48’ 307, West longitudo 700 54'....[ 252 | Sept. 13 : 24
Off Chesapeake Bay.
899 | North latitndo 370 22/, west longitudo 740 20/
900 | Nortk latitudo 37° 19/, west longitudo 740 41,
%01 | North latitudo 37° 10, west longitude 760 v8'.
W Blake Expedition, U. §. Coast Survey.
18 |- :
"13] 313 | O Charloston, 8. C .covvvurieeiiieieiieaininnes 75 | 1880 |7d:5 g
20 g“ North latitude 320 24/, west longituda 780 44/ .......| 142 1880 2d:1
21 8,}0 North Intitude 32° 7, west longitude 780 37/ 30" ... | 220 1880 |1 g juv,
22 21 | North latitudo 32° 43’ 25”, weat Jongitude 770 20’ 307.} 233 1880 5
25 | 327 | North latitudo 340 00’ 307, wost Jongitudo 76° 10' 307, 178 1880 |[1d4:39Q
- 845 | North latitude 40° 10’ 15, west longitude 70° 4 30”..1 71 1880 2 Q juv.
United States Fish Oommission.
Of Martha's Vincyard.
918 | S, § W. 61 m. from Gay Hoad..cuoermmuarceuseensesss 14:19
ggn S. § W. 65 m. from Gay Head. ... oceeecoriionnnnnnnn. 4d
nz‘o S.4 W. 68} m. from Gay Head. .ceooeeiemniiinanan 84:5 8
9211 8.3 W 78 m. from Gay Iead . ...oveeennnsiicannannes 6g:69Q .
022 S.d W27 m. from Gay Hoad  <.cenvrmioncnneaaan 1 g : ogys.
940 S. by E. 3 E. 07 m. from Gay Head ..ccceoeeeene - 19Q: cggs.
044 SSW. 82 1. from Gay Head..........oett 14:19
0 59 S. 794 m. from Gay Head .coeeenee.. 1: egfés.
1020 8. 75 m. from Gay Head. ... ...... 14:29
1050 | SSW. 4 W. 034 m. from Gey Hoad id
1034 SSE. §-E. 105% m. from Gay Head............. 14
1008 North latitudo 89° 69/, west longitade 70° 06/ 54:89
. Off Delaware Bay vee- 18 -
\

OrDER ‘I1I.—OctoropA Leach.

‘%"“lopoda octopoda Lench, Zool, Miscel,, iii, 1817 (t. Gray).

v . Ft’irussuc, Tab. Syst., p. 18, 1821, .

Octosorg glo.rbigny., Tab. Méthod., p. 45, 1825; D'Orbi., Céphal- Acstab, p. 1.

Oatopig Grz2:.mv., Diet. Sci. ItTnt., xxx.n. 11?24. .

o *ray, Cat. Moll, Brit. Mus.,i,p. 3, 1849.

of‘:;“:: eight, similar, all furnished with suckers in one or two rows;

Sessily ore or lt?ss united by a web; na,t;a;tory crests wanting. Suckers

armg ,I]?t oblique, destitute of horny rings or hoops. No tentacular
+ Head often larger than the body. Body short and thick, obtuse
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posteriorly, usually destitute of fins. Tins, when present, small, laterﬂ]f
supported by an internal transverse cartilage. Mantle extensively unité
to the head by a dorsal commissure. * Siphon without an internal valv®
united directly to the head. No olfactory crests. Eyes united to the
internal lining of the sockets so as to be immovable; usually furnishe
with lids. No outer buceal membrane. Agquiferous pores and cm'i.tles
usually absent; cephalic pores sometimes present. Internal longitudin®
shell or pen absent. An external shell is present only in the genus
Argonauta. In this case it is formed as a secretion from the inner Sur”
face of the expanded distal portion of the two dorsal arms of the femal®
only, and serves mainly as a receptacle for the eggs. One of the arms’
of the third pair, commonly the right, is hectocotylized in the male
Sometimes the entire arm is modified and sometimes the tip only.

TFavmiry PHILONEXIDA D’Orbigny.

Phi’onexide (pars) D’Orbig., Moll. Viv. et Fos., i, 199, 1845 (t. Gray).
Gray, Catal. Moll. Brit. Mus., i, p. 24, 1849.

Body stout, oval,.destitute of lateral fins. Branchial opening 1arg®
Edge of mantle united to the base of the siphon laterally Ly a. compl
cated, prominent cartilage or button, fitting in a corresponding pit on t N
inner surface of the mantle. Dorsal commissure narrow. Head Wit
aquiferous pores communicating with large aquiferous cavities. Armé
simple, more or less united by webs. Suckers prominent. .

In the male, the hectocotylized arm is developed in a sac, the entir®
arm being modified, and usually, when perfected, it becomes detacl 7
from the body. Probably this arm is lost and regenerated each year:

PARASIRA Steenstrup.

Parasira Steenstrup, Vidensk. Meddel. naturh. AForening, Kjobenhava,
p. 333.
Kefferstein, in Bronn, Thier-Reich, iii, p. 1449, 1866. :
Tryon, Man. Conch.,i,p.104. Verrill, Trans. Conn. Acad., v, p. 361.

1960

Body short, thick, pouch-like, usually ornamented with raised ridges
Mantle united directly to the head dorsally; connected laterally to t®
base of the siphon by a deep pit and a raised, cartilaginous tubercle 0
each side, which fits a corresponding cartilaginous tuberecle and pit, ned”
the base of the siphon (something as a button fits into a button-bole)
so that it can be separated only by using considerable force. Arms lon&!
slender; web rudimentary. Suckers prominent, in two alternating rowsf;
Gill-opening wide. ~ Siphon large, intimately united to the head excep
at it free extremity, which is situated far forward, between the ventr®
arms. A large aquiferous pore, each side of the siphon, at the bases 0
the ventral arms. o iho

Sexes are widely different. The hectocotylized, third right arm of t

male is developed in a pedunculated sae.
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Parasira catenulata Steenstrup..
Octopus tuberculatus Risso(?), Hist. nat. deVEur. mérid., iv, p. 3,1826 (t.d’Orbig.).
. Octopus catenulatus Férussac, Poulpes, pl. 6, bis, ter., 1828 (t. D’Orbig.).
Philonexis tuberculatus Fér.and D'Orbig., Céph. Acétab., p. 87, pl. 6, bis, ter.
Parasira catenulate Steenstrup, Vidensk. Meddel. naturh. Forening, Kjében-
havn, 1860, p. 333.
Verrill, Amer. Journ. Sci., xix, p. 293, Apr., 1880; Trans. Conn. Acad.,v, p.
362, pl. 33, figs. 2, 2a, 1881, .

Plate XL, figures 2, 2a.

_Female: Body relatively large, swollen, rather higher than broad,

lateq below, larger in front, obtusely rounded posteriorly; upper sur-

48 smooth or finely wrinkled; lower surface covered with prominent,
Tounqdeq verruce, or small hard tubercles, which are connected together

¥ raised ridges, five (sometimes six) of which usually run to each

'“bercle, thus circumscribing angular depressed areas, each of which

uSua,ny has a dark-colored spot in the center; on the sides these tuber-
es are less prominent and less regular, gradually fading out above.

he heaq is decidedly smaller than the body, and smooth both above
30d below, The eyes are prominent, but the external opening is small,
round, with simple border. The gill-opening is large, and extends up-

ard on the sides of the neck to the level of the upper §ide of the eye-

alls. The siphon-tube is completely united by its basal portion to the
Ower side of the head; its free portion is large and elongated, starting

r‘fln well forward, between the basesof the ventral arms. Thereis a con-
SPicuoug-aquiferous pore, at each side of the base of the siphon, just back
Of the ventral arms. The arms are stout, not verylong ; the inner sur-
ace ig broad, with two rows of rather widely separated suckers, which

I‘un""long the margins of the arms; the suckers are rather large, and
ef’nSiderably raised, on stout bases; the first suckers form a regular

rele around the mouth; two- or three basal suckers are nearly in a

lng e row. The suckers are cup-shaped, with a deep central pit, around
. Ich there are strong radial ridges; toward the base of the arms the

oft, 8wollen rims of the suckers are wrinkled and lobulated ; farther
U they are smooth and even. The beak is black, with sharp tips. It
5 Surrounded by a thick, wrinkled buccal membrane. )

e arms are slightly united at base by a narrow web, which also
orxis along each of the outer angles of the six upper arms, ff)rmlng more
a €88 wide marginal membranes, according to thq state of cox.lt-rac.t.xon,
ozd by their contractions causing the arms to curl in varlous dlrefztlons;
Stre‘ of these membranes frequently disappears, the other being so
v Stched ag to become wide, when the arm is strongly recurved ; on the

°Ltral armg the upper membrane becomes strongly developed, while
a ® lower one is abortive. There is also a slight marginal membrane

°0g the inner margins, running between the suckers and connecting
ox?m together. The dorsal and ventral arms are considerablylargeraund
tw 8er than the two lateral pairs, the dorsal ones are the stoutest. The
© lateral pairs are about equal in size and length. On the dorsal

4Ts there are about 96 suckers; on the lateral ones about 80 that can
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be counted with the naked eye. The tips are very slender and covered-:
with very minute suckers.

Color "of body and head above, and of upper arms, deep brownisl
purple; lower surfaces of body and head with siphon and ventral arm$
pale yellowish.

A fine specimen of this interesting species was taken in Vmcvafd
Sound, Mass., by Mr. V. N. Edwards, in 1876, It was not known pPre
viously from the American coast, and has been regarded as peculiar to
the Mediterranean and West Indles. The total length of this sp(,clme‘;

is 203 millimeters; of mantle, 51 milliméters; circumference of body, 152
millimeters; lou«rth of dorsal arms, from eye, 137 millimeters ; sccoll
pair, 94 mllhmeters, of third pair, 84 millimeters; of fourth pair, 134.0
millimeters. v

The remarkable tubercles of the ventral surface mostly have five ridges
converging to each, rarely six. In all other respects it agrees with tho,
figures of Férussac and D’Orbiguy. According to Targioni-Tozzettis
catenulata is distinct from P. tuberculata. If so, our species should beal
the former name. Steenstrup considers Octopus carena Ver., the male:,

FAmiLy ALLOPOSIDA Verrill.

Trans. Conn. Acad:, v, p. 365, 1381,

Body thick, obtusely rounded; arms extensively webbed ; mantle
" united directly to the head, not only by a large dorsal commlssﬂfe’_
but also by a median-v eutral and two lateral longitudinal commissuress’
which run from its inner surface to the basal parts of the siphon. Tbe
male hectocotylized right arm of the third pair is developed in a cavity”
in front of the right eye, and when mature, protrudes from an opening’
on the inner surface of the web, between the second and fourth pairs %’
arms, and finally becomes detached. It is furnished with two rows 9
large suckers, and with a fringe along the sides. The mode of attach”
ment of the mantle to the head is similar to that of Desmoteuthis, among
the ten-armed cephalopods. ‘

ALLOPOSUS Verrill.

Alloposus Verrill, Amer Journ. Sci., xx, p. 393, Nov., 1880; Proc. Nat. Mus., iii, - 362
- Dec., 1880; Bullctm Mus. Corup. Zool., viii, p. 112, Mnroh 1881; Trans, Conn. Acad ¥

p. 3bo

Allied in sowe respects to Philoneris and Tremoctopus. Body thick
and soft, smooth; arms (in the male only seven) united by a web ex”
tending nea,xly to the ends. Suckers sessile, simple, in two rows; mant
united firmly to the head Ly a dorsal, ventral, and two lateral muscuw’r '
commissures, the formner placed in the median line, at the base of tho
siphon; free end of the siphon shorf, well forward. '

In the male, the hectocotylized rlght; arm of the third. pair is de"el
oped in a sac in front of the right eye (Plate XXXIX, figs. 1, 1a); #°
found in the sac, it is curled up, and has two rows of su(,kerS: e
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8T00ve along its edge is fringed ; near the end, the groove connects With
3 Tounded, obliquely placed, broad, flat or slightly concave lateral lobe,
4 transverse wrinkles or plications on the inner surface; the termi-
Al portion of the arm is a long-fusiform, smooth process.
. he permanent attachment of the mantle to the siphon, by means of
Wmﬂlissures, is a very distinetive character. '
4loposus monis Vorrill.—Webbed devil-fish.

Aloposus mollis Verrill, Amer. Journ. Sci., xx, p. 394, Nov,, 1880; Proc. Nat.
Mus,, iii, p. 363, 1880; Trans. Conn, Acad., v,p. 366, pl. 50, figs. 1, 1a,2,2a;
pl. 51, figs. 3, 4; Balletin Mus. Comp. Zool., viii, p. 113, pl. 4, figs. 3, 4; pl..
8, figs. 1-2a, March, 18381,

Octopus?, sp., Verrill, Bulletin Mus. Comp. Zool., p. 109, pl. 4,fig. 3,18821.

. Plate XXXIX, figs. 1, 1a, 2, 2a. Plato XLII, fig. 7. Plate XLIV, fig. 1.

Body stout, ovate, very soft and flabby. Head large, as broad as the
¥; eyes large, their openings small. Arms rather stout, not very
°ig, webbed nearly to the ends, the dorsal much longer than the ven-
a arms; suckers large, simple, in two alternating rows. Color deep
Purpiigy, brown, with a more or less distinctly spotted appearance. To-
length of a medium-sized specimen, 160™™; of body, to base of arms,
70%3 of mantle, beneath, 50=m; of dorsal arms, 70™™; breadth of body,
+ Other specimens are very much larger.
on his season two very large females, nearly equal in size, were taken:
® at station 937, in 506 fathoms; the other at 994, in 368 fathoms.
® former Weig'hed over 20 pounds. Length, while fresh, posterior
slgmof body to tip of 1st pair of arms, 787™" (31 'inches) ] of 2d pair,
iy (32 inches) ; of 3d pair, 711" (28 inches); of 4th pair, 711 (28
(?hes); length of mantle, beneath, 178™" (7 inches); beak to end of 4th
Pair o arms, 559=m (22 inches); breadth of body, 216™™ (8.5 inches);
o;(iadth of head, 280wm (11 inches); diameter of eye, 64mm (2,5 inches).;b
argest, suckers, 10== (.33 of an inch). The body was remarkably so'tt;‘
it 4 gelatinous in appearance, and to the touch, while living. In fact
d not have sufficient firmness to retain its natural shape when out
sha""aater, and when placed in a large pan it a-ccommogat(.zd itself to t.he
‘Vhipe of the vessel, like a mass of stiff jelly. Color, in llff.a, pale bluish
of abe specked with rusty orange-brown chromatophores; inner surface
M8 dark purplish brown, suckers white.
ta, e mature, detached, hectocotylized arm (Plate ?(LIV, fig. 1) was
&ucﬁn November 16. This has two rows ot: large, six- or seven-lobed
dlog Or8,'a very long fringe, composed of thin, flat, lacerate processes,
"8 each side; the terminal process is fusiform, acute, and loosely
vered with g thin, translucent membrane, beneath which the inner
200::0,. bearing chromatophores, can be seen. Length of t,l}is arm,
mm, J1t8 breadth, 20™a; Jength of terminal process, 30="; its diameter,
> diameter of largest suckers, 6= ; length of fringe, 15,
“.’9 detached and somewhat mutilated arms, with portions of a third’
and of the basal web, of a large Octopod, probably of this species,
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were taken by Mr. Agassiz in 1880, at station 336, north latitude, 38°.
21’ 50", west longitude, 73° 32/, in 197 fathoms. (Plate XLII, fig- 7.)
The largest of these arms is 420== long and 36== broad. The suck®
are large, prominent, subglobular, with a contracted aperture, and M’V_
a thin membrane around-the outer margin., They form two ﬂlt‘erﬁ
nating, rather distant rows, except near the base, where several ﬂlﬂ'
are somewhat swaller than those farther out stand nearly in one rozf
with wide spaces between them. Diumeter of largest suckers, 9 to 1=
distance between their centers, 20 to 35"™. Color, dark purple. 0
Taken by the “TFish Hawk,” at stations 880, 892, 893, 895, aboub 1
to 115 miles south of Newport, R. L., in 225 to 487 fathoms, Sept. and Octy
1880; off the mouth of Chesapeake Bay, at station 898, November >
1880, in 300 fathoms, by Lieut. Z. L. Tanner; and off Martha’s Vineya'™

310-715 fathoms, 1881.

Alloposus mollis.—Specimens examined,

g
:;3 Locality. Fath. ‘ ‘zkﬁgi& Received from. Specime”" )
G | -
Off Newport, R. I. l
N. lat. W. long.
880 | 390 48’ B0” 709 50' 00............| 252 | Sept.13,1680 U.S.Fish Com....|2d:1¢
881 | ¥Farther sonthward .- . 325 . Sept. 13, 1880 do . 1
892 | 30° 46’ 0u”  T10° 05 00”... 487 | Oct. 2, 1880 1
803 | 392 527 207 702 38/ 09”,. 872 | Qct. 2,1880 . 2
805 | 39° 566’ 307  T0° 50’ 45" 238 ' Oct. 2,1880 1
Of Chesupeake Bay.
898 | 370 24/ 00  74° 17 OU.ueenunnn... 300 | Nov. 16, 1880| ...... [ U 4
Of Delaware Bay.
330 | 38° 217 50" 73° 32! cieeieiiciannan 167 | —— —, 1880 |*' Blake' expedition) 11. frag-
OfF Martha's Vineyard.
937 | S. by E. 3 E. 102 m. from Gay Head 506  Aug. 4,1881 | U.8.Fish Com....| 1L 9
038 | 8. by E, § E.100 m. from Gay Head. 810 | Aug. 4,188Ll...... do.. .. 1,4.
952 | S. 1 E. 874 m. from Gay Fead....... 388 | Aug. 23,1881 |...... do .. 113
933 | 8. t E. 9‘% m, from Gay Head. ...... 715 | Aug. 23,1881 |.:....do . .1 ,1 8
994 | SSW. 3 W, 1044 m. from Gay Head. 368 i Sept. 8,1881 |...... do.eenen ... 11
Famiry ARGONAUTIDZE Cantr.
Cantraine, Mall. Médit., p.13,1841; H. & A. Adams, Genera, vol. i, p. 23.
Argonauta argo Linné. iSh
¢
the “F

Shells of this species, some of them entire, were taken by .
Hawk” at several of the stations 70 to 115 miles south of Martha’s _Vl
vard and Newport, R. L, in 64 to 365 fathoms, At least nine spe-ClmeI]]
were dredged. At station 894, in 365 fathoms, two entire and 1@
fresh shells were taken, and another nearly complete. They belong ]
the common Mediterranean variety. Fragments were also taken at® :
tions 865-7, 871, 873, 876, 892, 895. {pe

The capture of a living specimen, probably of this species, O * d
coast of New Jersey, has been recorded Ly Rev. Samuel Locli“'oov’
in Amer. Naturalist, xi, p. 243, 1877. Lo

neé-
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FauiLy OCTOPODID.ZE D’Orbigny.

Octopodiday (pars) D'Orbigny, Moll, Viv. et Fos., i, Pp. 159, 164, 1846 (t. Gray); (pars)
Octgn: Céphal. Acétab., p. 3. .
“Clopide Gray, Catal. Moll. Brit. Mus., i, p. 4, 1849.

o Heaq very large ; external ears, small, simple openings, behipd the
'izes' Body short, thick, rounded posteriorly, destitute of lateral fins and
,temal cartilages. Mantle united to.the bead by a broad dorsal com-
Missure. No complex connective cartilages, nor commissures, uniting
® mantle and base of siphon. Opening to gill-cavity narrow.
.SiphOll large. Arms with either one or two rows of suckers, and
1%h a more or less developed basal web. Eyes furnished with an inter-
?::(1 translucent 1id and also capable of being covered by the exte?nal
egument, Sexes similar externally, except that in the male the right
-z::m of the third pair is hectocotylized by the formation of a spoon-shaped
€an at the tip.
BLEDONBE Leach.
Octopug (pars) Lamarck ; Cuvier; Blainville, otc.
e Loach, Zool. Misc., iii, 137, 1817 (t. Gray); D'Orbig., Céphal. Acétab., p.72 (sub-
genus); Gray, Catal. Moll, Brit. Mus., i, p. £1, 1849,

anBOdY, mantle, and siphon as in Octopus. Suckers in a single row on
"l the armg. In the male the right arm of the third pairis hectocoty-
12ed by the formation of a small spoon-shaped tip ‘and a lateral groove,
farly as in some species of Octopus.

&, .
done verrucosa Verrill.
Bulletin Mus. Comp. Zool., viii, p. 105, plates 5, 6, March, 1881; Trans, Conn.
Acad,, v, p. 380, pl. 52, 53, 1881.

Plate XLIV, figs. 3, 3a.

A stout species, covered above with prominent, rough, wart-like tuber-
thes, and with a circle of the same around the eyes; four or five of
08¢ above the eyesare larger and more prominent. Body thick, broad-
Vate, swollen beneath, moderately convex above, obtusely rounded
Dosteriorly.
oa (;lle: Head as broad as the body, whole upper surface of body and
Wat to base of arms covered with prominent and pers1§tent, unequal
8, which are roughened by sharp conical papill®, eight or ten on
i;!a}‘ger warts, but only two or three on the smaller ones; t',he warts
aro nigh in gize anteriorly, and on the sides, before they disappear;
t und the eyes they form irregular circles; just above each of the eyes
.OI6 are two much larger ones, bearing more than twenty conical pa-
D}] le; there is one before and one behind these, of somewhat smaller
2o, . Eyes large, the lower lid purple and thickened, overlapping the
_zer one, which is thin and whitish.
Tms considerably longer than the head and body, not very stout,

Mpressed, bearing a single crowded row of large whitish suckers,
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which are mostly separated by spaces less than half their diameter;
margids of suckers soft and much thickened. The three lower pairs 0
arms are very nearly equal in length and size; the dorsal ones are &
little shorter and smaller. A thin web unites all the arms for about 0n¢
fourth of their length, and runs up along their sides for about half thelf
length. The male has the third right arm (Plate X LIV, fig. 3, 3a) hect?"
cotylized at the tip; the modified tip is preceded by 45 suckers, and 18’
bordered ventrally by a broad membrane, having a white groove along:
its inner surface; the terminal organ (fig. 3a) consists of a small, ovate”
triangular, fleshy disk, with its inner surface slightly concave and finely’
wrinkled transversely, and terminating proximally in a small point.
Color dark purplish brown, darker purple beneath. Chromatophore?
small apd densely crowded. . . C
The female is considerably larger than the male, and has the wart$
over the back and around the eyes relatively smaller, but of the sam®
character. The arms appear to be larger thaun those of the male, b_uf"
this is probably due to the fact that the male has become more con”
tracted by the stronger aleohol in which it was placed. '
This female specimen illustrates well the uselessness of the attempts:
to divide the species of Octopus and allied genora into groups or sectiot®
according to the relative lengths of the arms, as J. E. Gray and otber®
have done, for in this and many other cases the proportions of the ans
of the right side would throw it into one section; those of the left 8!
into another. The male would have to be put into a third section.
The two known examples of this species were both taken by Mr- 2
Agassiz, while dredging on the United States Coast Survey steame’
¢ Blake,” in 1880.

Mensurements in millimeters.

No.13. Femslé:
I\;g;ﬂl‘z.
e. ,
nghtside.[ Lefe oide
Totallength.cceenvene rvacnnnancnnnas eeceececestnces srosasiancasas 202 360
Epd of body to center of ey I 68 100
Breadth of body..oceevcianennn . 55 65
Breadth across oyes ........... .e L1 R RN
Length of dorsal arms, from mouth 135 255
Length of sccond pair of arms ..... 155 200
Length of third pair of 4rms oo ovveeeneeneaii oo iiaiemeaceeceaa|iaacaons 225
Length of hectocotylized arn:... . 130 |iecieanenne e T
Longth of modified tip ............. o N ceemtlp
Longth of ventral arms jeeee.ecececcnccccanoeacsian o 145 210
Greatest breadth of 1ateral armB8...cccevieeciieiiiatinanrcacaccncnnns 12 18
Diameter of largest 80CKOY8 .coveeicaccerncnacnaceiiorecaccanecacass 3 [}
Specimens examined.
: i ‘ specini®®®
vo. : Locality. ‘When
No.: Stat. cality. Fath.| . ooived. s6%-

[ No. ]
12| 305 | N.1at. 410 33’ 157; W.1ong. 85° 51’ 25 4. ceceucrcrcnnceancenn 810 1880 1 ‘g .
13| 312 | N.1at.300 50' 45 W.loug. 709 117 .oiiiamiunennunnannnnns 406 1880 107

L o .

)
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OCTOPUS Lamarck, 1799.

Oo' . ;
top“ {parsy Lamarek, Syst. des Anim. sans Vert., p. 60,1801, Cuvier, Rég. Anim., ii,
1817, D’Orbigny, Céphal. Acétab., p.3. Gray, Catal. Moll. Brit. Mus., i, p. 4,
© - 1849, Verrill, Trans. Conn. Acad., v, p. 367, 1881.
.Bo
tuy
tup

er(l,y : short, thick, more or .less rounded, usually flattened, often
Ercil ar or.w-fl-rt.y, but sometimes smooth, usual{y with one or more
eaq ‘des or cirri situated above the eye. Mantle directly united to the
s ’ofOrsally, by a broad commisspre, extending below the eyes to the
Neotiy the Siphon. Base of the siphon without any complicated, con-
@ cartilages. Arms united by a more or less extensive basal web.
€rs sessile, in two alternating rows. Siphon not intimately united
. 1® Whole length of the head, the free terminal portion situated De-
Or beneath the eyes. No aquiferous pores nor brachial pouches.
irie Sexes are similar in form. In the male the right arm of the third
sha, 8 hectocotylized, its terminal portion Leing changed into a spoon-
Serigg organ, smooth on the outer, convex side and furnished with d
angula()f transverse ridges on the inner concave side, and with a basal
a'Pginr lobe, from which a groove or furrow extend'_s along the lower
I“O(liﬁe(ff-th.e arm to the basal web. In some species of Octopus the
he « tip is very small, but in others, very large. _
Th, € female has the oviducts symmetrically developed on both sides.

8m €g¢-sacs are large, pyriform, not very numerous, attached by the
all engq, .

Qc
_ *opue Bairdii Verrill.—Baird’s devil-fish. ,
Octopus Bairdis Verrill, Amer. Journ. Sci., v, p. 5, Jan., 1873 ; xix, p. 294, 1880;
American Naturalist, vii, p. 394, figs. 76,77, 18735 Am. Assoc. Adv. Sci.
for 1873, p. 348, pl. 1, figs. 1,2, 1874.
G.o. Sars, Mollusca Regionis Arcticse Norvegim, p. 339, pl. 33, figs. 1-10 (),
Pl xvii, figs, 8a to 8d (dentition and jaws), 1878,
yon, Mau. Conch., i, p. 116, pl. 32, figs. 37, 38 (description and figures from
v 13110 papers by A.E. V.). }
errill, Trans, Conn. Aced., v, p. 368, pl. 33, figs. 1,1a; pl. 34, figs. 5,6; pl. 36,
fig.10; pl. 38, fig. 8; pl. 49, figs. 4, 4a; pl. 51, figs. 1, 1a; Bulletin Mus, Comp.
Zool., viii, p. 107, pl. 2, figs. 4, 4a; Dl. 4, figs. 1, 1a, 18861,

Plate XLI, figures 1,2, 3, 3a. Plate XLII, figures 1-5.

ter?hre body is short, thick, somewhat depressed, broadly rounded pos-
Sideg Yy separated from the head only by a slight constriction at the
Fhe e'yG ead almost as broad as the body, swollen above and arqund
In on :’ concave in the mid_dle above; around the eyes, and e.speclally
g ron and above, there are numerous small, comcal,'often. irregular
g my ghh tubercles ; a little removed from the upper fsule of cach eye
o éncx larger, rough, irregularly conical, ere.ctlle cirrus, which has
Whe! ou all, more or less prominent, conical pa-pllla-a on its surface; t.he
minute Pper surface of the body, head, and arms is also covered th.:h
e Ofstc'dttered papille, which are usually but little prominent. but in
ang avehe larger males they become much larger and more numerous,

the form of small prominent warts.
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The jaws (Plate XLII, fig. 3) have rather blunt, slightly incflrv%%
tips, with the angle at the bases of the cutting edges round and W‘tb?é’j‘]
any distinet notch. The odontophore (Plate XLII, fig. 4) has 3 mf}d‘es-;
row of large, acute teeth with broad bases, without lateral denticl®®!
the inuer lateral teeth are much smaller, with curved, acute-triang®”
points; outer lateral teeth longer and more acute; marginal plats
large and distinct. ’

Siphon large, tapering, capable of being bent in all directionss
to be used for swimming either forward, backward, or sideways, acco . '
ing to its direction. - 6)

Arms subequal, relatively short, stout, tapering to slender por g
connected for about one-third of their length by a web, which extellrg
as a narrow membrane along their margins to near the ends. Su(’lf o
small, not crowded, alternating pretty regularly in the two rowsi o
the original type-specimen, which was not full-grown, the arms % é‘i}
first pair each had about sixty-five suckers; those of the fourtbp:"é;
about sixty. In a larger example (9) the dorsal arms have abo™™
suckers; the third pair about 100; the ventral ones about 90. f;(‘;ﬁ’

In the male, the right arm of the third pair has its terminal portid]
for about a third of its entire length, modified for reproductive pufpp:
into a large spoon-shaped organ (Plate XLI, fig. 1a), broadly elllpf‘l, o
in outline, with the sides incurved, and the end somewhat trilobed; ¥ ¢
rior deeply concave, with ten to twelve, and occasionally, in the.Jar: 1.01;1'
examples, thirteen elevated transverse folds; at the base, there 18 & "/
bent into an acute angle, the apex directed forward, leaving & deel‘;l ,
shaped sinus behind it, which is a continuation of a shallow &% 4
formed by a thickening of the web along the lower side of the ar™ 1é
terminating midway between it and the fourth arm. At the en™ . 4
arm terminates in a small conical tip, between the two broadly roﬂni, ?
lobes of the spoon-shaped organ; at the base of this organ there *
slight constriction; the basal portion of the arm bears 30 to 37 suc®
like those on the other arms. The modified portion of the arm 1Sb

8
ers
"
158
.siderably longer than the distance between the constriction at ltfeﬁgd}
o
e

80 %

and the interbrachial web, and about equal to one-half the total X
of the part which bears suckers. The corresponding arm on t ﬁbﬂt
side is of the ordinary form, and has, in medium-sized examples; B
51 suckers. , ' . jack

The female differs but little from the male, externally, except I
ing the modification of the third right arm.

_ Some of the larger females were filled with mature eggs. -~ = .ine
large and rather numerous, occupying a large part of the interiol 0_ of
body. They are enclosed in long-pyriform sacs, with the small eB o
ing to a filiform point, by which they adhere.

Length of the original male specimen, in alcohol, exclus ot
arms, 44®=; breadth of the body, 31=m; between eyes, 187%; l;wéb}
of arm, of the first pair, from mouth, 57%=; from mouth to edge ©

rpese 27

ive of tb”
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-ginm; length ‘of modified portion of third right arm, 18'?“‘; breadth of
o Organ, when expanded, 11.5™™, Subsequently, considerably larger
~SClmens, hoth male and female, have been taken. .
e of the largest inales (station 878) measures, from tip of dorsal z}rms
end of body, 163mm; from edge of dorsal web to end of body, 75™™;
4?:’ edge of mantle beneath, to end of body, 38=™; breadth of body,
o of head, 41==; length of dorsal arms, to beak, 110==; of second
Par, 1122m; of third pair, 115@m; of fourth pair, 110™=; of hectocotyl-
b arm, 85mm; length of terminal spoonm, 33@=; its breadth, 17==.
oy SPecimen has 13 transverse lamelle in the spoon. .
an D¢ of the largest females (station 895) taken in the breeding season
6fd filleq witp eggs, in alcohol, measures, from tip of dorsal arms to end
Tie body, 170mm; edge of dorsal web to end of body, 90==; mantle, be-
B"ra b, 46um ; breadth of body, 55==; of head; 41’“‘.; length of~ dorsal
{ ™8, from beak, 125m=; of secoud pair, 120™™; of third pair, 115™%; of
pair, 115mm, "
Wh en living, the grdund-color was usually pale, translucent, blul.sh
by ! above, thickly specked with Jight orange-brown and (!ark purplish
i 0wy, Its colors were changeable, but apparently less actively so than
! the squigy, ‘ TSP
18 I3 species was first discovered by the writer while dredging, in
» On the United States Steamer ‘Mosswood?”, in the Bay 9f TFundy,
it Stport, Me.,in 75 to 80 fathoms. Although so recentl y dlscoverefi,
& OVes to have a very extensive range, both geo.grzf-pl-nca,ll).' and in
u?pth.' It is one of the most common and characteristic inhabitants of
O bottom’ in 100 to 500 fathoms, along our entire coast, from South
F?_"Olina_ to Newfoundland. It was taken in the trawl, by the U. S
;lesh 00mmis;sion, in 1872, 1873, 1874, 1877,1878, 1879, 1889, .and 1881, in
'Hpt.hs ranging from 50 to 500 fathoms, at numerous localities, from off
hoﬂhfax’ N.8.,and the Bay of Fundy, to the region 90 to 100 miles
Uth of Martha’s Vineyard and Newport, R. I, where it is common, ’an.d
18 Arge size, It was obtained by Mr. A. Agassiz, on the “ Blake”, in
52’4&;3 various stations, from N. lat. 41° 34/ 30", to 320 43’ 25,1in 178
- athoms, )
Hln Ovember, 1880, it was taken by Lieut. Z. L. Tanuer, on the ¢“Fish
&Wkn’ off the mouth of Chesapeake Bay, in 157 to 300 fathoms.
ba le Gloucester fishermen have brought in several specimens from the
ks off Nova Scotia and Newfoundland. These were I.)re.asen;ed by
3? Ptain Murphey and crew, of the schooner “Alice M. V‘VllllalPS’;(IOtS
264 801, 917); by Capt. J. W. Collins and crew, of the ‘Ma-rxon” (lot
49, O¥ Capt, 3. F. Critcliett and crow, of the “Commonwealth” (lot
)5 by Mr. E. Perkins, of the “Grace L. Fears” (lot 351); by Mr.
‘al'? Dert Hurlburt, of the “Barracouta” (lot 605); by Capt. Thomas Olsen
ang Crew, of the « Epes Tarr” (lot 771); and by Capt. J MecDonald
7 Orew, of the « @, P, Whitman” (lot 792).
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. Prof. G. O. Sars has taken it, off the Norwegian coast, in 60 10 300
fathoms. th
It occurs both on soft muddy bottoms and on hard bottoms. Bo¥
soxes often occur together, but the males are usually the most numer?
Males, with spermatophores escaping, have been taken, from July =
to September 21, at stations 138, 161, 163, 223, &c. (e
One of the specimens obtained by Mr. Agassiz is remarkable for 3),
length and slenderness of the cirrus ahove the eyes (Plate XLI, fig- of
This is an immature male, and does not appear to differ in any o
way from ordinary specimens, of similar size. The appendage © 1o
hectocotylized arm is small and not fully developed (as is always .
case in young males), and has an ovate-triangular form, a slightly c0 B
cave surface, and only a few transverse lamellie. ‘ o
- This species resembles 0. lentus, but has a much larger and rollghlso
lacerate cirrus above the eye. The modified arm-of the male iS gt
different. o
It is somewhat related to 0. Grenlandicus Dewh., but the male of
latter has the third right arm much longer, with the modified 5P
shaped portion relatively very much smaller and quite different in 0 ’
and with more numerous folds, and the basal part bears 41 to 43 sﬂ‘;_,s
ers ; the other arms also have more numerous suckers; the web is b
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extensive and the body is more elongated, and appears to be sm00
and destitute of the large cirri above the eyes. ol

0. obesus has the spoon-shaped part of the third right arm relat}‘r 13
larger, and several of the basal suckers of the other arms in 2 S92,
row. It also differs in other respects.

Specimens of this species were kept alive for several days,
to observe its habits. Several characteristic drawings, some of ¥ a6
are here reproduced (Plate XLI, fig. 2; Pl XLII, figs. 1, 2), were w
from life by Mr. J. H. Emerton, showing its different attitudes. 15

When at rest it remained at the bottom of the vessel, adhering ﬁrnﬂ,o
by some of the basal suckers of its arms, while the outer portions Ot: #
arms were curled back in various positions; the body was held 1
nearly horizontal position, and the eyes were usually half-closed a8% " s
a sleepy look ; the siphon was usually turned to one side, and wa#
enough to be seen in a view from above. . els?

‘When disturbed, or in any way excited, the eyes opened more wIC:
especially at night; the body became more contracted and rout* the
and was held more erect; the swall tubercles over its surface B2 p
larger ones above the eyes were erected, giving it a very decide® ™
pearance of excitement and watchfulness. ’ 8 of

It was rarely, if ever, observed actually to creep about by me-an]ing
its arms and suckers, but it would swim readily and actively, cire! g
around the pans or jars, in which it was kept, many times before re i
again. ' ¢Bief

In swimming backward the partial web connecting the arme toge™

o
. ord
m . Gh
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"W? Used as an organ of locomotion, as well as the siphon; the web and
feneram-ls were alternately spread and closed, the closing being done
getically and coincidently with the ejection of the water from the
Stl‘a-im]l; and the arms, after each contraction, were all held pointing
thg t fOr.w_ard in a compact bundle, so as to afford the least resistance
iy uf" motion (Plate XLI, fig. 2). As the motion resulting from each
$amq Se-l.’egan to diminish sensibly, the arms were again spread and the
of the‘tic_tlons repeated. This. action of the arms and web recalled that

The I_Sk of the jelly-fishes, but it was much more energetic.
the n? Siphon was bent in different directions to alter the direction of
tiong iotlons., and by bending it to the right or left side, backward mo-
dil'ecﬂn oblique or circular directions wore given, but it was often bent
i SQI\"}: downward {md curved baqkward, so that the jgt of water from
-§°«rvedcd to .propel the animal directly forward. This, so far as ob-
. ~“y Was its only mode of moving forward. The satne mode of swim-
i sg f.ol‘ward has previously been observed in cuttle-fishes (Sepia) and

(lflldg (Loligo). '
rinls Species was much more active and animated in the night than
ertg thevday. It is probably largely nocturnal in its habits, when at
ong ¥ jb:oue of the specimens could be induced to take food, and
quentls?rﬂ\'ed more than four or five days, although the water was fre-
anq] 5d1‘enewed to keep it cool and pure. They had been rather rouglfly
8hle €d by the dredges and trawls, without doubt; but thé unavoid-
Sune. CXPOSUTE to the higher temperature of the water, near and at the
ans ace, €specially in summer, is sufficient to kill many of the decp-water
213, while others that live for a short time never entirely recover
he injury thus received.

Y}
b

~ - Octopus Bairdii.—Specimens examined.
Xo
o : Fath- When
N Locality. ows. Bottom. collected. Speocimens.
United States Fish Qommission.
Number and sex.
14:15.8:1).
1l g
i
1 {i:ed.
11 o (Ag'd).
2l.d:2m 4
1. J:43. 5:43.9
. 44:49Q
G 5
W of Maine and Massachusetts
129 o Bay.
138 | Off Glouceater, Mags. ............ 49 ] Mnd..oceenens 114
prog &180 -8 3 R, 59 ﬂugdy ....... : ii.d‘:2l.d‘:29
ey k) [ ¢ .
%3'; Sl Sand. . .. W gitgd:1ye
183 [*zonn de Fine sand. 55.3:3\. :15.¢
18¢ | South of ST T 291 8j & 2191 84.9
]g‘g o" (';‘l;’lfl'cgn e Ann .. Spdde gj.g i
a ud . Q1.
7 | Of gape Aun ol Mad s Sent 2| 1St Fongiege
31g | OFF Cppa oater, | Soft mud .....[ Sept. 16 | 1. &
...... Pe A . Mud | Sept. 17 | 43. £:259:1 9
....do Sept. 17 i 11 &
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Octopus Bairdii—Continued.
g
I Fath- ‘When - 8.
No. Locality. oms. Bottom. collected. Spocimen! »
l//
Gulf of Maine and Massachusetts
DBay—Continued.
1878. !
214 | Off Cape Ann. 57 | Fine sand.....| Sept. 17 * 1 m.
223 [...... A0 v Sopt. 21 : 2d: 19-119
233 | South of Cape An Sept. 24 | 1j. &
236 |...... do......... Sept. 24 [ 2J. £:15.9
238 | Off Cape Ann... Sopt. 26 [ 2@
879.
264 OffCapoCod... July 291 2).4:15.9:11.9
342 [......dO een... Sept. 10 | 2m. J: 1
381 |00 o Sept. 18 | 8L g: 25. ¢ : 219
372 | Off Chatbam, Mas: Sept. 19 | 11L.¢
Of Newport, R. I.
N. lat. W. long. 18R0.
869 | 400 02/ 18; T0° 23’ 00 192 | Mud andsand.! Sept. 4 11.9:3j.¢
870 { 40° 02’ 36*/; T0° 22’ 58" 165 | Tine sand..... Sept. 4 ! 1l.d:8],
874 | 40° 00’ 0” 700 577 00/ 1
878 | 392 55 00*/; 700 54/ 15/ 1L
879 | 300 40° 30"'; 700 54/ 00" 14:1
880 | 300 48’ 30%7; 70° 54’ 00" 14:1
892 | 30° 46 00/; 71° 0%’ 00" 11.¢Q
893 | 39° 52/ 20*; T0° 58’ 00! 24:29
894 | 39° 53/ 00"; 700 58 30" 3l.g:89
895 | 39° 56’ 30"; 700 59’ 45 cenn 2L 4:2L9
Of Chesapeake Bay.
N. lat. W. long.
897 { 37025 00”'; 74° 18’ 00"/ 1573 Sand.......... Nov. 18 (1L &
898 | 370 24/ 00"/; T4° 17/ 00" 300 ud..c.a...-. Nov. 16 {2d: 49
Blake Ezxpedition, United States
Qoast Survey.
N. lat. W. long. .
303 | 410 34 30"; 650 54’ 30, 1880 | 1 & (fg'd).
332 | 35° 457 80’/; T4° 0V’ 48 1880 |4 & : 19 J.
327 | 34° 007 30’/; 76° 107 30”. 1880 | 1d': 1
310 | 39° 69' 16/7; 70° 18/ 30~ 1880 |14
336 : 380 217 50'’; 730 00 82''. 1880 | 14 J.
321 | 320 43 25'; 77° 20" 30", 1880 {1 £:1 Q3
3u6 | 419 327 50'/; 65° 65* 007, 1880 | 1 d'J.
Of Martha's Vineyard, United !
States Fish Commission. 1881
925 | S. % .86 miles from Gy Head .. 204 i Sandand mud.| July 16 | 1L 4: 33 d
039 | S. by E. 3 E. 98 milos irom Gay
Head 258 | Sandandmud | Aug. 4]14:1Q:1)
045 | S. by W,
Head 202 | Sandandmud.| Aug. 9[8Q:1d
946 | S. by W
ead 241 | Sandandmud.| Ang. 9 |4 Q:5d:2J
947 { S.by W.1
Head 812 Sandand mud.| Aug. 9 11 9 4d
951 | S 85 miles from Gay Head 210 { Mud.......... Aug. 28 2d
952 | S.1 E. 874 miles from Gay Head.. 388 5and and mud.| Aug. 23 i2d
004 SS \V 7. 1043 miles from Gay
868 Mud.......... Sept. 8 |11l &
997
835 Sept. 8 |14.d
998
302 Sept. 8 |14:1¢9
1025
216 Sept. 8 | 4.
1020
182 Sept. 8 |11 4:1L1 &
1028
410 Sept. 14 [1 & -
1033
183 .| Sept.14 |1 d
1035
120 Sopt.14 | 1L d
1045 312 Oot. 10|11l d
Off Delaware By .cececeeenvannnn { Sand....e.....] Oct. 10 |1 Q

1047
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— Octopus Bairdii—Continued.
ng‘ | -
Fath- ‘When <
— Locality. oms. | Bottom. colleoted. Specimena.
! i
@loucester Fisherios. ' ' VESSEL.
Wi g0 o | - | 1870-80.
B 5040 Nolat.; ;o 67 Wolomg...| 260, Marion -0 Jan. |14
2 mOO’/ N.; 580 10/ 00" W ..... 120 | Grace L. Fears| June 5| 1j.: 1m.@
@ | quelon Island...c-eeeaeaens 71 Allilce M. Wil- | July — 1
B H ams.
%0 | 43querean, off Nova Scotis. . ... 300  Commonwealth) Ang. 14 | 1 m.
30 14/
o N.; 610 07 00" W ... 250 !AHco M. Wil- | Oct. 9| 1m.
| G I liams,
805 | TANA BADK ..eeoenrannnrnnenesfoiannns | Glllly Cunning- | July 8 |11¢
! , am.
;71 | gg’m BANK . .vooveeaanaeenns|emmeane : Barracouts . ..| Jan. — | 1 mutilated.
93_2,\ .., aint Peter's Bank 80 | (1%});5%;&1‘ .Luly —|1g:3 Q
b T LR E R TPPPPP P PRTRTLT) CEEREEEE . P, tmon! Aug. — (11 d
| Bangueréqy, .8 SOOI ISR | Allee M. Wik |.oceennns )
: 181N8.

t
Q§fe};?aiust column of this table, I=large; j=young; m=medium sized ; &=male;
e,

O
**°Pus lentug Verrill,
Verrill, Amer. Journ. Sei., xix, p. 138, Feb., 1880; p. 294, April, 1880; Trans.
Conn. Acad., v, p. 375, pl. 35, figs. 1,2; pl. 51, fig. 2; Bulletin Mus. Comp.
Zool,, viii, p. 108, pl.4,fig.2, 3.

Plate XLIII, figures 1,2, female. Plate XLIV, figure 2, male.

giii’:ale (type-specimen): body broad, stout, depressed, slightly emar-
15 at the posterior end, rather soft to the touch, and in some speci-
N algeh:l,tmouxs in appearance; a thin, soft, free, marginal membrane
ing wi'dong the sides and around the posterior end of the body, becom-
t“’etedest (a}bout 19=m) posteriorly ; in some of the more strongly con-
by ad 8pecimens this membrane is but little apparent. Head la; ge,
therg ’idepresmad, with the eyes large and far apart; above each aye
Ql()pes & ?ma,ll, simple, conical, acute, contractile cirrus. A well-de-
ang ¢ , thin web connects the arms, considerably above their bases,
. €N runs up to the tips as a broad margin to each arm.
tapey arms are rather large, stout at base, with a broad inner face, and
®qua) ?’raldually to very slender tips; the first and third pair§ are nearly
e Ou;lt ength; those of the second are also about equal in length to
arpg h pair, but are somewhat shorter than the first and third. ']:‘he
ex ou the right side are all somewhat longer than the corresponding
tos” O the left. The arms, wmeasuring from the beak, are more than

ICQ.‘ . . s
Yo tls long as the body. The suckers are arranged in two distinet
‘0’1 0 the base.
I‘()w:r of head and body, above, and of body, beneath, deep reddish-

» closely specked with darker brown, and with many small round-
enot&(’f""hitib‘h on the body and arms.
tincgl of the type-specimen (female) from the beak to end of body,
breadtlildll‘g marginal web, 60w ; breadth of web, 22; totallength, 194;
; of of body, 40; breadth of head across cyes, 32; of qye-openiugs,
€ye-balls, 17; length of mantle, beneath, 38; length of first pair

1Y) Sp

- Miss, 59— 26
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of arms, 112 and 105; of second pair, 103 and 96; of third pair, 112 and
106; of fourth pair, 94 and 97; breadth of those of the three upp®
pairs, 8; of the ventral pair, 7=,

Male: Body depressed, rounded posteriorly, with only a tr
lateral and posterior fold; surface soft and nearly smooth, but 8
'a small number of minute white papillee sparsely scattered over °
dorsal surface. Cirrus above the eye small and simple, usually “ ~
tracted into a small wart-like papilla. Head broad and flattened @ éir
large. Arms rather long and slender, with slender tapering tips, th t,
bases united by a rather wide web. Suckers small, very promlne 4
forming two regular rows quite to the base. o

The first two pairs of arms are nearly equal and somewhat Jong' .
than the two lower pairs, which differ but little between themS
The hectocotylized arm (third of right side) bears thirty five sucke
two rows, and a remarkably large, terminal spoon-shaped organ, ¥
occupies more than a third of the total length of the arm; its sides o
bent up and the edges inrolled, so as to form a deep cavity; itS ot )
end is broadly rounded laterally, and terminates in a central, narl‘o'w
acute lobe; internally there are nine large, high, oblique lamell®; g
deep fosse between them; the proximal end has a large, acute, triaf 35
lar lobe, with involute margins; from this lobe a broad groove X'
along the lower edge of the arm to the margin of the web; wher®
terminates there is a distinct thickening of the bounding membl‘a'“ei‘['r,‘

The two males of this species, described above, were dredged PY )
Agassiz, on the Blake, in 1880, in 464 and 603 fathoms. They 26,
well in the peculiar characters and large sizo of the appendage 0
hectocotylized arm. The females only were previously known- i of
though these males have a mere trace of the loose membranous fold
skin, along the sides and around the posterior end, so conspicuou of
the original female specimen of this species, they agree so well in 0‘ pio
cha:acters that I unite them without much hesitation. It is pro dﬁef
that the presence or absence of the membranous fold, in this and ¢ 08
species, may be due merely to differences in the state of contra®
when they die, or even to differences in the strength of the alcobo™

ace of 2
hongf

elvY
TS 1
i

' Measurements in millimeters.

: 0.8
Right side. & i Loft side. & | Right side. 9 ‘ _L/eﬂ/"/
Total length......oomiieniiiiaani.an 05
Posterior end to centerof eye ....... 84
Erxe to tip of dorsalarms ...o.eoee.f - 64
Breadth of bodv............oooiane.. 28 .
Breadthof head ....o..ovveeniiine... 22 Jeciieiiieaeas 82 [ieeesrtt 105
Length of dorazl nrms from month .. 85 i 61 112 90
Length of second pair from mouth .. 2 S 103 106
Length of third pair from moeuth .._.[..ooooooioo0 52 112
Longth of hectocotylized arm from ..
moutly ..... .. .l ..., 52 S P [REISRN  B
Length of fourth palr ..o ool |icieiiivannnann. 63 O T .
Length of spoou-shaped appendage. . 23 I P I X i Tt
Breadth of thosame......o..eeo. ... .. 18 .
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'H:;i N élrst Specimen of this species was taken off Nova Scotia, near Le
aehOOnem:}" in 120 fathoms, by Capt. Samuel Peeples &?nd crew of the
fow 0:11 M. H. Perkins”, and presented to the U. S. Fish Commission.
om 1}, ers have since been brought in by the Gloucester fishermen
18 e bank fisheries. Mr. A. Agassiz dredged it on the Blake in
803 ¢ a8 far gouth as N. lat. 330 42/ 15/, It ranges in depth from 120 to
-2 fathonyg,
0 gpzhe soft consistency of the flesh and skin this species resembles
8 obesus. It differs in the shorter and posteriorly emarginate

Y . . C s
“Deci’eand especially in the arrangement of the suckers, which in that
S are in g single series toward the bases of the arms.
~ Octopus lentus.—Specimens examined.
¥ | ! Speci
0, | i pecimens.
Stay
v Locality. | Fotk | Nhon —
~ . ‘ v | No. N
; —_ ! | o.andsex
82 v i ;
é,g 8 i} lat. 330 42’ 15", W. long., 76° ¢ 50" (Blake) .. ' oges | 1880 |151¢Q
g . lat. 340 39’ 40, W.long., 75° 14’ 40" (Blake).. 603 1880 ;1 o (fig'd).
| ¢ Have Bank, N. S. (sch. M. H. Perkins) .... 120 1878 |1 @ (Ag'd).
8y |- N S. of Nowfoundland (sch. Proctor Brothers). 150 | 1880 8. %
g . Bt.. Peter's Bank (sch. Augueta H. Johnson) ... I 200 | 1880 |1 1
: N>Dquerean (sch. Epes TATT) . ccveeeseeormnnnnn e eenes..io 1880 11 3
\" . lat. 440 32/; Gr. BBank (sch. Guy Cunningham) .......... ... ... ;1880 11

. Ocyq
_ p“':)t':beaua Verrill.—(Stout devil-fish.)
c“f!‘us obesus Verrill, American Journ. Sci., vol. xix, p. 137, Feb., 1330; vol,
Xix, p. 294, Apr., 1880; Trans. Conn. Acad., vol. v, p. 379, pl. 36, figs. 3, 4, 1881,

M Plate XLII, figures 6, 6a.
the :}16: Remarkable for the great size of the spoon-shaped organ of
Oy 8ht arm of the third pair. Body relatively large, stout, oblong-
Sof, ’:g‘é‘e“’h&t flattened above, obtusely rounded at the posterior end;
smOOth somewhat gelatinous in texture; skin, so far as preserved,
Uiy g ;Sth No cirrus exists above the eye, in our specimen, but the
all 0013 80 well preserved. in th?xt x:egion as to render it certain that
* Armg ne may not have existed, in life. Eyes very large.

al 5 moderately long, the dorsal longest, others successively shorter;
tipg. ®Somewhat laterally compressed at base, tapering to long, slender
; amoslerately developed web connects them together at base. The
'brgadeotthed arm (third of right side), bears at the end a very large,
t an ainfl thick, but not very deep, spoon-like organ, qccupying more
by o . hird of the total leugth of the armn; its inner surface is crossed
backwven Oblique, thick, rounded folds or ribs, ten of them converging
thiekea-rd to the median line and at their outer ends joining a marginal
thi DIng: the distal end terminates in a median poiuted lobe, with a
fory, . TOUnded, lateral lobe each side of it; the proximal border is
ointin by. the last (eleventh) fold, which is V-shaped, with the apex
gdistally, A broad, thin, marginal membrane extends along the

&sm
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lower side of the arm, from the terminal organ to the base. The S“OKY

ers have been partly detached from this arm. 111
The suckers of all the arms are moderately large, nearly globuld” ©
form, rather numerous; the first six to ten at the base are nearly iB On’

line, except on the left arm of the sceond pair, and appear to form only
single row; in this part the inner face of the arm is narrow, most S0
the right arm of the second pair, and least on the left arm of the $2
pair; farther out this face becomes broader and the suckers are in ¢ gl
distinet rows. The suckers are destroyed on the distal portion @
the arms.

The color of the body and arms is mostly destroyed, but so far asP ed
served, is pale pinkish, more or less thickly speckled \uth distiuct T
dish brown spots, most conspicuous at the bases of the arms and abo®
the eyes (elsewhere the color is probably not so well preserved). Leﬂ%’ﬂ
of body, from posterior end to base of arms, 82w to center of eVe’ !
to edge of mantle, beneath, 49; to tip of right dorsal arm, 213; 1¢ g:
198; to tips of second pair, 200; to tip of right arm of third pair e
of left 197; to tip of right of fomth pair, 187; of left, 178: to edg®
web, 110 breadth of body, in middle, 46 ; breadth of head across 5%
38; breadth of dorsal arms, at base, 8; dlameter of lfu‘gest suckers ! )
length of spoon-shaped end of right arm of third pair (heetocotyhze
35; breadth, 16; length of the rest of arm, to mouth, 65mm, B

Taken from the stomach of a halibut, 36 miles east from the N. pe
light of Sable Island, in 160 to 300 fathoms, by Charles Ruckley, © o
schooner H. A. Duncan, and presented by him to the U. S. Fish
mission, 1879,

A second, smaller specimen, apparently of this species, was also w,k
from the st,omach of a halibut, from Banquereau, off Nova Scotia, in
fathoms, and presented to the U. S. Fish Commission by Capt. e
Markuson and crew, of the schooner ¢ Notice”, April, 1880, The 1a pit
specimen was, however, in too bad condition to afford any additio”
characters. (b0

' This species differs from Octopus Bairdii V. and 0. lentus V., fro®
same region, in its longer and larger body, and especially in haVlng is
basal suckers in a single row. The ¢spoon’ of the hectocotylized ar? d
very much larger than in 0. Gronlandicus, and considerably larger
flatter and more deeply trilobed at the end than in Q. Bairdit.

Octopus piscatorum Verrill.—(Fishermen’s devil-fish.)

Octopus piscatorum Verrill, Amer. Journ. Sci., vol. xviii, p. 470, Dec. ,1879’ 891

xix, p. 294, Apr., 1880; Trans. Conn. Acad ., V, p. 377, pl. 36, figs- 1, &

Plate XL, figures 1, la. ,

. . pgi

The body of the female is smooth, depressed, about as broad a8 ]O,sﬂl
obtusely rounded posteriorly, not showing any lateral ridges nor
papillee. No cirrus above the eyes. Arms long, rather slender)
ing tolong, slender, acute tips, the upper ones a little (" Swm) shorter

tap
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thoge o the second pair, which are the longest ; the third pair are about
e hat inch (12mm) ghorter than the second; the ventral pair about one-
tourth inch (6mm) shorter than the third. In our specimen all the arms on

® Tight side are somewhat shorter than those on the left, and tpe web
i e_t-ween the 1st and 24 pairs is narrower, due perhaps to recovery from an
f:‘_lur_y. The web between the arms, except ventrally, is of about equal
ul.dth» and scarcely more than one-fourth the length of the.arms, meas-
¢ trom the beak. Between the ventral arms the web is about half
® Wide ag between the lateral.
ex,. C Suckers are moderately large, alternating in tw'o regylar rqwsZ
a,xcem' close to the mouth, where a few stand nearly in a smgle line;
I?OHt fourteen to sixteen are situated on the part of the arms included
twlthin the interbrachial web. The whole number of suckers on one arm
P¥ards of seventy. 4
Iy Olor of the a-lcohilic specimen, deep purpl.is.h brown, due to vgry
Eroug crowded, minute, specks; eyelids whitish. T-he front border

v Whi © Mantle, bemeath, and the base of the siphon and adgaceqt parts, 1fu'e

t 185 enq of siphon brown. Lower side of head and arms lighter than
0rsal side, '

lsggta‘l length, from posterior end of bo.dy to tip of arms, of IStd(I)):sl;i

a "5 2d Pair, 160; 3d pair, 146; 4th pair, 133; to web between dovsal

s, 82; between ventral arms, 63; to edge of mantle, beneath, a’d o

ot'nter of eye, 39, Breadth of body, 31; of head across eyes, 30 ; btr‘e

bea S at base, 55; diameter of largest suckers, 2.5; le?ngthm: arms
YOUd web, 15t pair, 76 ; 2d pair, 82; 3d pair, T1; 4th pair, 69, o

firng _ SPecimens of this species, both females, have been obtained. be

C b wag from Le Have Bank, off Nova Scotia, in 120 fa,th(?ms’; taken by

1§7Dt' John McInnis and crew, of the schooner “M..H. Perkins”, October,

of t9 (lot 530); the second was taken by Capt. David Camp‘pel] and grg;\,r:

W he Schooner A dmiral ” near the Grand Bank, north latitude, 44 H
o ]°ngit:ude, 52° 40/, in 200 fathoms, December, 1879 (lot 590).

b This Species resembles 0. Gronlandicus, of which the males alone hzv:

apégfeseribeti, and it may eventually prove to be the female of tha
~Cleg,

eleT MiS species is easily distinguished from O. Bairdii, by llltshgxrot::
W Hea body, its much longer and more tap'ered arms, with 8 rte
al? } DY the absence of the large, rough, pointed pal.nllae,lox: (13‘1211;1,

Ove the eyes, and by its general smoothness. The white color of the

b Iside of the neck, siphon, and mantle-border also appears to be
Tacteristic,

Oc
tomm Tugosus Bosc.

ofl have seen several specimens of a large Octopus, allied to O. vulgaris
Ity llrope, which were taken at Beaufort, N. C., and near Fort Macon.
8 Probably ¢, rUugOSUS.
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Favmiry CIRRHOTEUTHID.A Keff.

Kefferstein, in Bronn, Thier-Reich, iii, p 1448, 1866. a0

Body somewhat elongated, furnished with a short, thick taperivg
on each side, supported by an internal transverse cartilage. Mantle
tensively united to the head. Arms united nearly to the tips by abl‘"’ug
umbrella-shaped memnbrane or web. Suckers in a single row, alter nat
with slender eirri.

STAUROTEUTHIS Verrill.

Amer. Journ. Sci., vol. xviii, p. 468, Dec., 1879; Trawns. Conn. Acad., v, p- 38

Allied to Cirrhoteuthis, but with the mantle united to the pead
around, and to the dorsal side of the slender siphon, which it suIF
like o close collar, leaving only a very narrow opening around the 1‘10"
of the siphon, laterally and ventrally. Fins long, triangular, in & v
of the middle of the body. Dorsal cartilage forming a median ar
directed backward. Body flattened, soft, bordered by a membF 30
Eyes covered by the integument. Web not. reaching the tips © 8
arms, the edge concave in the intervals. Suckers in oune row; Giffi
pair of slender cirri, alternating with them, along nost of the arm-
absent between the basal and terminal suckers.

2, 168

3
and
0 0

Stauroteuthis syrtensis Verrill.—(Finned devil-fish.) 6 2]
Verrill, Amer. Journ. Sci., vol. xviii, p. 468, Dec., 1879; xix, p. 294.1’1'1 ’
1880; Trauns. Conn. Acad., vol. v, p. 382, pl. 32, figs. 1-5, 1881.

Plate XXXVIII, figures 1-5. o
e

Female: Head broad,depressed,not very distinct from the body- ,Dgle,
large. Body elongated,flattened, softor gelatinous, widest in the 0% {he
narrowed but little forward, but decidedly tapered, back of the filtSs af
flat, obtuse, or subtruncate tail. The sides of the head and of th® g
forward of the fins; are bordered by a thin soft membrane, abou?
wide. The fins are elongated, sub-triangular, obtasely pointed, P* e
in advance of the middle of the body, supported by internal carth zbo

* which unite with a transverse dorsal y-shaped one, situated bolit? all
fins. Siphon elongated, about 12ww long, slender, round, with & “ e
terminal opening. Mantle-edge so contracted and thickened ﬂl'ou_u a#
base of the siphon as to show only a very small opening, and uut \.«isi'
it in the middle line anteriorly or dorsally, Iyes large, aistinotl
ble through the integument. py ?

Arms long, slender, sub-equal, each united to the great “'e}: or 15
broad membrane developed on its outer side, widest (about 38" o8 dr
inches) in the middle of the arm, while the edge of the web unit
rectly to the sides of the arms and, as a border, runs along the (;1011 o
tion toward the very slender tip. This arrangement gives a S‘}’o
campanulate form to the extended web. Edges of the wel iu@ The
between the arms, widest between the two lateral pairs of arm®
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ar.ms bear each fifty-five or more suckers, in a single row. Those in the
6 region are wide apart (12== or more) with a pair of slender,
0 cad-like cirri, about 25 to 32m™ long, midway between them. The
i Commence, in a rudimentary form, between the 5th and 6th suckers,
%0 the dorsal arms, and between the 7th and 8th, on the lateral and
S0tra] opes, They cease before the 23d sucker on the dorsal and lateral
I’m‘g, and beéfore the 224 on the ventral ones, which bear each 14 pairs
N GIrrl. Near the mouth, and beyond the last cirri on the free portion
fthe arms, the suckers are more closely arranged. The jaws (figures
'0}. bave short, pointed and but little incurved tips; the cutting gdges
0th jaws have regularly curved outlines. They are small, with a
°D cavity, ‘ ,
yond. the last cirri on the dorsal arms there are 33 to 35 small
" Ckers, The 2d arm on the right side appears to be imperfect. On
or 8rm there are but 19 suckers beyond the last cirri; then fol%ow 15,
Hnore, minute, wartlike tubercles, extending to the tip. Color, in alco-
ish’ €enerally pale with irregular mottlings and streaks of dull brown.
> Inner surface of arms ,and web, toward the base, and membrane
ung e mouth, deep purplish-brown. -
hag:ngth from end of body to base of arms, 160==; length to posterior
of o L 08, 63; to anterior base, 101; width across fins, 126; in advance
of '$, 533 (not including lateral membraune); across eyes, 44; across end
' 44133’11: 30; diameter of eye, 30; width of fins, at base, 33; their length,
Gx; length of arms, 330 to 355; portion beyond web, 63 to 76. Edge of
a ndeq web, between upper arms, about 101; between lzjmtera-l arms,
oug 203; entire circumference of web, about 1218™m, but its exact ex-
thn Cannot, he ascertained, because in our gpecimen the web between
® ventrag arms was badly-torn. _
h he Oviduet is single and nearly median, its orifice being a little to
®left of the median line. A large nidamental gland, consisting of a pos-
lo.r’ Yellowish portion, and a much larger, round, dark brown, a_nteri.or
N 100, surrounds the oviduct; the portion behind these glands is thin,
Ular, and contains large round ova. "The anterior portion, in. front
bilg, ® glands, is large and much thickened, and terminates in.a slightly
oyiq. 2t orifice, at the base of the siphon. From the portion of the
Wi Uct in front of the large glands, I took a large mature egg, covered
2 hard, dark reddish brown case. . )
tw, ® egg, seen endwise, has a broad, elliptical outline, and while t.-ho
®Rds are truncated and smoothish, the sides are ornamented with
Teroug regular, roughened, elevated ribs. Greatest breadth of .the
& 11mm i thickness, 7==; length, 6==. The anal orifice is not raised
b. 3 distinet elevation. A small urethral papilla arises in front of the
S of each gill,
Cane o O21y known example of this remarkable species was taken by
Pt Melvin Gilpatrick and crew, schooner ¢ Polar Wave?”, north latitude

€
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43° 54/, west longitude 58° 44/, on Banquereau, about 30 miles ea
Sable Island, Nova Scotia, in 250 fathoms. Presented to the U. S.

Commission, September, 1879. (Lot 472.)

Measurcments of Stauroteuthis syricasis.

Length, postorior ond to tip of dorsal arms
Length to tip of second pair..............
Length to tip of third pair.........
Length to tip of fourth pair..............
Length to edge of web betwoen dorsal arms
Length to base of dOrsal Armns .eevevesiieiiiiineicnneannns
Length to couter of oye..........
Length to anterior baseof fin.._.
Length to posterior base of fin.....
Length to outer end of fin.........
Breadth across ing ............
Breadth of fins at base .
Breadth of body in middle, excludin
Breadth of body, with membranous
Breadth of head across oyes .....
Breadthof e56...ccoceeeci o,
Length of arw-tips beyond laat cirri,
Length of arm-tips beyond last cirri, second pa
Length of arm-tips beyond last cirri, third pair.
Length of arm-tips beyond last oirri, fourth pair
Length of longest oirrl ca.eeeiiaiiiiiie oot
Length of siphon ............... ... .- ..
IUt.a bmadthd.i.b.l. istal T -éth ..................................
er man e, to L2 1 T4 ) ¢ N
Itggxeigbt ....................................................
Beak to posterior lateral border of alee._........cciveeiieoiiiiaiianiiiatiaeacnenniann.
Heoight of palatine I8mMiNg .ceveoneniieiieioreriotiiioioreescrrcnasoccccscscosnemcacas
Towor mandible 1ength ......c. vt oieuieniimmeiooiecocacerocancoasucnamannraceranennns
Tte height. oo iatetiicecttrereiic e terc s ascnansocratoacocnearerans
Bosk to posterior border of Alm...cccieeeceeeercaneiacarecesnceccacrecasnsmorcansanes
Beak to inner end Of Alm. ... ccveecreariararecraiiioorcncacaicnnrecscascsssmacncrennes
Breadth (or depth) of gular Iaming ...eteceeceeceocececcuscoccvencrancncs cessmesscnans

e,
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SUPPLEMENT.

8 Af:tel‘ the preceding pages were put in type, a number of additional
Pecimens were received, some of them of great interest. Among these
1€Te are gome forms that appear to have been previously unknown.
€86 are, therefore, described in this place. Moreover, several papers
r:Ve been published, on the same subject, during t:,he printing of. this
anPOI‘t. Some of these include certain of the species above described,
4, therefore, may well be noticed here.
ARCHITEUTHIS Harting, 1861. (See pp. [25], [114]1.)
Arohiw“thw Steenstrnp, Forhandl. Skand. Naturf., 1856, vii, p. 182, 1867 (no descrip-
tion
Iecfoteuthia )Owen, Descriptions of some new and rare Cephalopoda. Part IL
< Trans, Zool. Soc. London, xi, part 5, p. 156, pl. 34,35, June, 1881.
Professor Owen, in the paper quoted, has given a somewhat detailed
‘eseription, with figures, of the large cephalopod arm, long preserved
the British Museum. This arm had previously been pretty fully
escribed by Mr. Saville Kent, in 1874, whose description has already
poh Quoted by me. (Seepp. [57-59]) Professor Owen, like Mr. Kent,
Vers .to state to which pair of arms the specimen belongs. This is &
Yimportant omission, for in Architeuthis,as in many other genera, the
o 18 belonging to different pairs differ in form and structure. The de-
Tibers of this arm would, doubtless, have been able to ascertain to
ich pair it belongs by a direct comparison With the arms of Ommas-
®Phes, or any other related form. For this arm, Professor Owen en-
®avors to establish a new genus and species (Plectoteuthis grandis).
alo‘; genus is based mainly on the fact that there is 2 marginal crest
Sideg each outer angle, and a narrow protectivc? yxembrane s_;,long each
o of the sucker-bearing face. These peculiarities are precisely tl.;ose
®0 in the wentral arms of Architeuthis, and have already been described
ag t{:e in former articles, and in th.is report .(se.e pp- [35), [37], [44]), both
arg fund in 4. Harveyi and A. princeps. Similar membranes Or crests
ound on the dorsal arms of Sthenoteuthis pteropus (see Pl XVII, fig.
%), and other related species.
e 19 suckers on the arm, as described and ﬁgul:ed by Professor Owen,
or ike those of Architeuthis. Therefore there is no ground whatever
referring this arm to any other genus, and Plectoteuthis must become
SYonym of Architeuthis. '
bether the arm in question belongs to a species distinct from those
Gady named, T am unable to say. There is, apparently, nothing to
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base specific characters upon, except the form of the suckers and of their
horny rings. But the description of the horny rings is not sufficiently
precise, nor ‘the figures sufficiently detailed to afford such characters
If the arm is one of the ventral pair, as seems probable, the suckers, 88
figured by Professor Owen, and especially as more fully described by
Mr. Kent, are of the same form, and agree closely, but not perfcctly,
with those of either of the Newfoundland specimens, for in the latter
the suckers of the ventral arms are not denticulated on the inner sid‘?’
or but slightly so. But they also agree well with those of Architeuthts
Huartingii, as figured by Harting. Those of the original 4. dur Steenst:
have neither been described nor figured.

As this arm cannot, at present, be referred with certainty to an
the named species, it may be best to record it as Architeuthis grand”’
until better known.

In. the same article, Professor Owen has given a good figure (pl. 33
fig. 2) of the tentacular arm of the Newfoundland specimen (my No- £/
copied from the same photograph described by me (see pp. [6], [33]’_
[34]). To this he applies, doubtless by mistake, the name, .1 rch'iteut./”’
princeps,* without giving any reason for not adopting my conclusio?
that it belongs to A. Harveyi. But he does not, in any way, refer to the
latter species, although he mentions the specimen (my No. 5), or rathe’
the photograph of the specimen, on which that species was based. %
apparently (p. 162) supposes that both photographs and Mr. Harvel
two series of measurements refer to the same specimen, which is b¥ ’:{
means the case, as had been sufficiently explained by me, in sever
former papers.t P

The brief account, given by Professor Owen, of the large cepha-lOPO‘,1
described by others, includes none additional to those noticed by me =
this report. On the other hand, he omits those described by Harting’
those described by Mr. Kirk, from New Zealand ; those from Alaska; 82
several others, '

y of

/

g “'u‘

* By a singular mistake, Professor Owen, on p. 163, states that this specie
named d. princeps by Dr. Packard, in February, 1873. But according to his 0“;1‘
stateweut, on p. 161, the specimen was not actually obtained till December, 18:"3'
least nine months after Dr. Packard’s article was printed. In truth, the name 1’”"“
was first given by ine, in 1875, to designate a pair of large jaws, as explained oo e
41. Neither this nor any other name appears on the cited page of Dr. Packard’s ar
cle, though hoe elsewhere referred it doubtfully to 4. menachus. e .

t It seems incredible that Professor Owen could have made these mistakes ha’:lbed
exumined either of my former papers in which these spécimens have been descr o
in detail, not only from the photographs but also from the preserved specimens: 4 89
does, however, refer to my detailed paper in the Trans. Conn. Acad., vol. V- “
he states (p. 162) that in it & ‘“brief notice is given of Mr, Harvey’s squid,” it i8 fmt!‘ I
suppose that the reference is taken at second bhand, for it is not to bLe supposed o
he would have considered my description, covering over sixteen pages, and 8¢ t0r
panied by five plates, as a ‘“brief notice.” None of my earlier papers arc referred
nor does he mention the large species, Moroteuthis robusta, in his acconnt of tbe la
cephalopods hitherto described.
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I have heard of but one authentic instance® of the occurrence of speci-
mem.; of this genus at Newfoundland, since the finding of the small
8pecimen (No. 24), in April, 1880. (See pp. [18], [34—40].)

The latest specimen (No. 27) was taken at Portugal Cove, Newfound-
land, November 10, 1881. According to a description in the New York

erald, of November 25th, this specimen was nearly perfect, and had

een shipped to New York, packed in ice. The following measure-
Ments of the fresh specimen were given on the authority of Inspector
urphy, chief of the Board of Public Works Departinent: Leugth of
dy, 5.5 feet; length of the head, 1.25 feet; total length, to end of ten-
cular arms, 28 feet; circumterence of body, 4.5 feet; breadth of cau-
dal fin, about 1.25 feet. A photograph of this example was made by

L. E. Lyons, of St. Johns. This specimen is considerably smaller than
fﬁhe Logie Bay specimen (No. 5), but if in as good preservation as stated,
1 ‘Yill, when it can be studied, give an opportunity to commplete the de-
s""“Dt,ion of the head, eyes, and certain other parts that have not been
8¢en in good condition in any of the previous specimens.

STHENOTEUTHIS Verrill, 1880. (Seo p. [99].)
o”‘matoetrephea Steenstrup, Overigt K. D. Vidensk, Selsk. Fozh., p. 89, Aug., 1880;
Xi the same, March, 1881,
Photeuthis (subgenus) Owen, op. cit., p. 104, pl. 28, figs, 1, 2, June, 1881 (non Huxley).
This generic group has been discussed by Professor Steenstrup in two
Tecent papers,t published during the printing of this report. In the
8t paper quoted,} Professor Steenstrup gives figures (cuts) which, with
he descriptive remarks, will hereafter enable others to identify his Om-
Matostrephes pteropus with more certainty. He has given diagramatie
Cuts of the base of the tentacular clubs, showing the arrangement of the
Connective suckers and tubercles of O. pteropus, 0. Bartramii, 0. gigas,
» Pelagicus, O. oualaniensis, and Dosidicus Eschrichtii (p. 11), and cuts
P. 9), showing the siphonal grooves of O. pteropus, 0. Bartramii, O.
Pacificus, Todarodes sagittatus (=“0. todarus”), and Illex Coindetii (=0,
““gittatus,” auth.). On pp. 19 and 20 he has given a synoptical table of
he several genera that he recognizes in this group, which he names, Om-
Matostephini (= Ommastrephide Gill, Tryon, Verrill). On plate 3, he fig-
Ures « Iilop Ooindetii,” female, with the gill-cavity opened, showing a

te.: A purely fictitious and sensational account of an imaginary capture of an Archi-
this has Deen published in Lippincott’s Magazine, for Aug., 1881, p. 124, by Mr,
harles F. Holder. .
a tDeo Ommatostrephagtige Blmksprutter indbyrdes Forhold. <Oversigt K. D. Vi-
‘:]llsk, Selsk, Forhandl., 1880, Presented April, 1830. [Author’s edition received
g, 1880.]
Professor A. E. Verrils [sic] tonye Cephalopodslsgter, Sthenoteuthis og Lestoteuthis,
’nm‘kninger og Berigtigelser, 1 pl. [¢“avec un résumé en Francais,” not received].
’“lltlx:l the same, 1881. Advance copy, received by me, through the kindness of the
. or, is Jated, in MSS, Maroh 3, 1881.
The part of this paper relating to the nomenclature of the genus Ommaastrephos (Lllen
ust.) has already been discussed on pp. [82), [83].
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large cluster of spermatophores attached to the inner surface of the
mantle, behind the base of the gill, and a smaller one, in front of the gill

In the second article referred to above, Professor Steenstrup discusses
the genus Sthenoteuthis versus “Ommatostrephes.” He recognizes the
identity of Sthenoteuthis and his restricted genus Ommatostrephes, as we
as the priority of date of the former. He also refers to S. megaptera 88
“Ommatostrephes megaptera.”’

In the last paper* gquoted above, Professor Owen has described &
<ephalopod, without locality, under the name of Ommastrephes cnsifer
for which he proposes the subgeneric name, Xiphoteuthis. The latter
name is, however, preoccupied. His species is a typical example of mY
genus Sthenoteuthis (1880), and appears to be identical in every respect
with §. pteropus (see my Plate VII, figs. 2, 2a, and Plate XVII), 38
described by me. But Professor Owen fails to mention one of the most
characteristic features of this group of squids, viz, the connectiv®
tubercles and smooth suckers on the proximal part of the tentaculdf
club. Nor is his figure sufficiently detailed to indicate this charactel
nor e¢ven the actual arrangement and structure of the other suckers ¢
the club. The high median crest and broad marginal web of the third
pair of arms are well shown, but these are about equally broad in »
pteropus and S. megaptera, and are also present in all the related specié®
of this group. .

Owen’s specimen had a total length of 3 feet; length of body 16
inches; of head to base of dorsal arms, 3.7; of third pair of arms, 125
of tentacular arms, 21; breadth of caudal fin, 12.6; length of thel’
attached base, 6.6; breadth of body, 5; length of first, second, thirds
and fourth pairs of arms, 8.9, 11, 12, and 9.6 inches, respectively, Th®
specimen is a female. It agrees very closely in size with the Berm!ld,”
specimen described by me, and its proportions do not differ more than 9
usual with alcoholic specimens of any species preserved under differen
circumstances, and ir alcohol of different strength. The original spect”
men of 8. megaptera is considerably larger.

Ommastrephes illecebrosus V. (8ee p. 83.)

This species was taken in many localities this year by the T. S. Fish
Cemmission, in deep water, off Martha’s Vineyard. Most of the living
specimens were young, but large ones were often taken from the
stomachs of bottom-dwelling fishes, in the same region, showing co%
clusively that it regularly inhabits those depths.

/

* Among the other specics figured and described in this paper, there is a ha,ndﬁ"m]e
gpecies from the China Sea, described as Loligopsis ocellata, sp. nov. (pp. 139-143, P~
26, figs. 3-8; pl. 27, figs. 1, 2). This is evidently not a true Loligopsis, and belongs 113
all probability, to my genus Callileuthis. It agrees very closely, oven to the colord
tion and the form of the fins and pen, with my C. reverea, but differs in having sorrate
suckers. It is much larger than my specimen, but, like the latter, kad Jast the ten
tecular arms. This species should, therefore, be called Calliteuthis ocellata. The ge®
probably belongs to the Chiroteuthidz.
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Additional specimens examined.

——
g : -
No of imens
g Locality. 4 Date. | Received from. PARL iy
— : &
Of Martha's Vineyard.
wisiw 1 1 1., from fish
g + 81 miles from Gay Head..... 45 : ., from fish.
32 8 1 W.! 85 miles from Gay Head . ... 513 2 1. from Lophius.
924 E w, 782 miles from Gay Head ...... 06 |8 juxt.
995 | o ¥ W., 83} miles from Goy Hend ...... 110 .| & juv.
939 S.4 W 86 miles from Gay Head ....... 224 .| 1 juv.
s¢g | S by E/4 K., 98 miles from Gay Head. ..| 268 “|1l51jue
84p | S LY E. } B’ 07 miles from Gay Head...| 130 11 1w
- 1028 s W 794 wiles from Gay Head........ 100 11,in Eholatilus.
1033 8.8 w. 3 W., 95 miles from Gay Head .| 216 ..| 1 L,in fish.
logg g’ IS) EEQ 1:"3;, 106 miles from Gaxy Hﬁ-add . }Eg Sept14 .- . % {.. in Merlucins.
-y E.3 E., 8 iles f; ay Head . X ept.21|... de ........ 1L
NOWfou}:dlnn(f.k.T.?..Tl.n.....) ........ Surface.| 1880. | IL L. Osborn | 8l &;101 Q.

Mr. g, L. Osborn, in the American Naturalist, vol. xv, p. 366, May"
1881, has given an agcount of the habits of this squid, at Newfoundland,.
304 of the methods of capturing it there for bait.

Booploteuthis Coolki Owen. (See p. [53].)
Tans, Zoo), Soc. London, xi, p. 150, pl. 30, figs. 1-3; pl. 31, figs. 1-4; pl. 32, figs. 1-6; .
Seppi Pl 33, fig. 1 (restoration}, June, 1881.
Enp '@ unguiculata Molina, 1810 (no description).
%Ploteuthis Molinw I’Orbigny, Ceph. Acétab., p. 339.
Oploteuthis Hartingii Verrill, this vol., p. [53], pl. 12, fig. 4; pl. 15, fig. 5, 1880.

PrOfessor Owen has very recently described in detail, and has given.:
®Xcellent figures of most of the existing parts of this large and remark-
le ¢ephalopod, which have been preserved so long and have so often
%en referred to, but hitherto have never been scientifically described,
(se.e P. [53]). Itis to be regretted, however, that Professor Owen has.-
Deither described nor figured the dentition of the radula in a manner to.-
hle it to be used as a systematic character. His statement in regard
fo.ig 18.0f the most general kind, and shows only that there are seven
TOwg of teeth. It is also a matter of surprise that he has not compared
i’:;y of the portions described with the corresponding parts of the equally
ge and very closely allied Enoploteuthis, carefully described and
Sureq by Harting in 1861 (see p. [63]), and to which I have given the
®lmerited name, F. Hartingii. It is not improbable that the two
t‘}’:‘ms are really identical, but this cannot be certainly determined from
;1© ﬁ{.',‘ures, because the corresponding parts are not always represented
iy the same positions, and it is uncertain whether the corresponding arm
Preserved in the two cases. ~ Harting figures, rather poorly, the teeth
(s the radula, which appear to be very peculiar, if his figure is correct,
°® my Plate XV, fig. 5, ¢, d).
@ shape of the mandibles appears to be different in the two species, .
OWever, and the large hooks also differ in form,
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LESTOTEUTHIS V.—=CHHLOTEUTHIS V.=GONATUS Steenst. (non Gray)

The second of Professor Steenstrup’s recent papers* containsa detailed
discussion of Gonatus Fabricii Steenst., with which he also unites 07"
choteuthis Kamtschatica Midd., the type-species of my genus Lestoteuthts
(see p.[70]). He may be correct in uniting these forms, for he states
that he Las received specimens that agree with Gonatus Fabricii, from
the North Pacific.t Moreover, taking the characters of the genus Gon-
atus, as now understood, by Professor Steenstrup, the description aD¢
figures of Middendorff’s species apply well to that genus, and my descrip-
tion of Lestoteuthis well defines Gonatus Steenst., except for the mistak®
in regard to the tip of the pen. But when I proposed the genus Lestor
teuthis, no writer had ever so described: Gonatus,and the data necessary
for the correlation of the two species did not exist in the literature of the
subject. I have already alluded (p. [79] and clsewhere) to some of tho
very serious errors of Gray, H. & A. Adams, and others, as to the g¢
eric and even family characters of Gonatus.i Professor Steenstrup, m
his last paper, has exposed a greater number of errors, some of whic!
are questionable. He has, however, been fortunate in securing specl’
mens of larger size and in better condition than those examined VY
other writers, and has given good figures and a very full exposition (ff
the characters of this very interesting species. Two excellent spect
mens were taken by our party, this season, on the “Fish Hawk.” Oné
of these is an adult male; the other is young, with the mantle 30™™ long:
The latter agrees well in size and form with the specimen described a2
figured by G. O. Sars, as Gonatus amenus, while the former agrees wit.
Steenstrup’s figure of the adult @. Fabricii. But both differ decided!y
from a Cumberland Gulf specimen, which is donbtless the real Gonat¥®
amenus Gray, and has four rows of true suckers on-all the arms, and 00
hooks. It does not appear that Steenstrup has seen this form.

The fortunate acquisition of these specimens has enabled me to a,sc,f)l"
tain, for myself, not only that Professor Steenstrup is correct in cons!™”
ering two of the forms that have been described from the North Atlﬂfﬂmo
as simply the young and adult of the same species, but also that all the

* 8ee note on p. [200].

tThe figures, however, show differencesin the form of the pen and caudal fin, W
if correct. may still indi~ate specific differences. .

$ The genus Gonratys, as established by J. E. Gray, if we judge by his deacri
was & very different group from what Steenstrup understands by it. Among the 18
characters given by Gray are the following: 1, It was said to have no eyelids;j
have no valve in the siphon; 3, to have no siphonal dorsal band. But he als0 sﬂ;yﬂ
that it has nearly eqnal and si-nilar suckers in four series, on all the arms, sall W_lt
small cirenlar rings”; and the club was said to have “ranges of small, nearly 595‘”]0;-
equal-sized cups,” with one ‘““large sessile cup, armed with a hook in the middle ©
the lower part.” Fiom the fact that he received his specimens from Greenland (ool
Malier), we must believe that he actually had before him the real G. amants.
gpecimen from Cumberland Gulf has the suckers as described by Gray, on all the arm?:

Most of Gray's errors have been copied and adopted by Woodward, H. & A. Adap®
Tryon, and many other writcrs.

hichs

pti oy
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S8sential anq peculiar features of the.armature, both of the sessile and
the tentacular arms, including the special, lateral connective suckers
ang tubercles of the club, are present, though minute, even in the very
Young individuals, such as described by G.O.Sars. The fact that these
C 8racters have been overlooked is undoubtedly due, in many cases, to
N iml)erfectly preserved specimens that have been examined. This
8‘83 at least, the case with the only American specimens seen by me
Untj) this year, They had all been taken from fish stomachs, and had
08t more or less of their suckers and hooks.
carcful and direct comparison of the adult G. Fubricii with the
Utilated specimen which was last year described by me as Cheloteu-
'8 rapax, has convinced me that. they are identical, and, therefore,
o’leloteuthis becomes a synonym of Lestoteuthis. Two of the charac-
TS, viz: the supposed presence of two central rows of hooks on the
Ventm], as well as on the lateral arms, and the supposed absence of the
is u.la“ marginal suckers on the lateral arms, relied upon for qha-racter-
‘!Zlng Cheloteuthis, were doubtless due to post-mortem changes. The
ebtral arms had lost the horny rings of the suckers, and the soft parts
d taken a form exceedingly like that of the sheaths of the hooks of
10 lateral arms. But by thé careful use of reageunts, I have been able
Testore the original form of some of the distal ones sufficiently to
i 0w that they actually were sucker-sheaths. The third character, orig-
Dally considered by me as more reliable and important, was the exist-
: eilce of the ‘peculiar, lateral connective suckers and alternating tuber-
®S on the tentacular club. This is now shown by Professor Steenstrup
be g character of his Gonatus. But no one had previously described
e‘lch 4 structure in connection with that genus. ITven inthe recent and
Xeellent work of G.O. Sars, in which “@G. amanus” is described in
SOme detail, and freely illustrated, there is no indication of any such
ruCt‘ure, although the armature of the club is figured (see my Plate
an d’ fig. 1), nor is the difference between the armature of the ventral
latera) arms indicated.* '
ar add y new  description of the genus Lestoteuthis, and also of my
8est examyple of L. Fabricii.

LESTOTEUTHIS Verrill (revised). (See pp. [70], [78].)

G,
G::Z'"" Stecnstrup, op. cit., pp. 9-26 (non Gray).

mo:"" Verrill, "Trans, Conu. Acad., v, pp. 250, 290, 1880 (non Gray).

, euthig Verrill, Trans. Conn. Acad., v, p. 250, Feb., 1880; p.390, 0°t"‘1881'

hel‘"c‘uthia (Chiloteuthis by typ. error) Vorrill, Trans, Conn. Acad., v, p.292, Jan., 1881
Oleuthig Verrill, Bulletin Mus. Comp. Zool., viii, p. 109, March, 1881.

rodontophore with only five rows of teeth. Mandibles very acute,
\wompressed. Lateral connective cartilages of the mantle are

» —— —
neaAl%ording to Gray, in Gonatus all the sessilc arms bear four rows of similar and

"Ilc]zy ®qual suckers; according to G. O. Sars they all have two dentral rows of
of r-looks. My former description was based mainly on the figures and description

like 41 Sars, my only specimen, at that time, being an imperfect young Lestoteuthis,
© that of g,
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simple ridges; those of the siphon ovate. Nuchal olfactory crests on?:
or more on each side, longitndinal. Caundal fin of adult, large, gpear-
shaped. Ventral arms with four rows of denticulated suclkers.
trace of hectocotylization detected.* Lateral and dorsal arms with two
marginal rows of small suckers and two median rows of larger hooks;
Tentacular arms with a central row of hooks, the two distal ones Iargesf”_ '
with a large distal and two lateral groups of small suckers, in numer ous
rows; and with a lateral group of peculiar connective suckers, alter
nating with tubercles, near the lower margin, and a row of smaller 02
extending for a long distance down the margin of the arm; upper pal®
gin of the arm with a band of small, pediceled suckers along about ha
its length. Pen narrow, with a short, hollow, posterior cone.

Gonatus Gray, typical (non Sars, Steenst.), differs in having on all tho
arms four rows of true suckers, all of which are similar, and have t e
marginal ring divided into a series of several sbarp denticles on thé
higher side. This may be a sexual character, but the two forms Sho'
be kept separate, awaiting further evidence. Steenstrup does not'g“’?
the sex of his specimens.

Lentoteuthis Pabricil (Fabr.) Verrill, (8ee pp. [76], [79].)

? Onychoteuthis Kamischatica Middendorff, 1849.

Gonatus Fabricii Steenstrup (pars), in Mérch, Faunula Molluscorum In
erue, <Vid. Meddel, nat. For., 1867, p. 102; Feunula Mollusc. Isla?
<Vid. Meddel. nat. For., Kjobenhavn, 1868, p. 227.

Gonatus Fabricii Morch (pare), in T. R. Jones, Arctic Manual, p. 130, 1875. .

Steenstrup, Oversigt over d. Kongl. D. Vidensk. Selsk. Forh., 1881. Sop
copy, p. 26), pl. 1, figs. 1-7.
Verrill, (pars) Trans. Conn. Acad., v, p.291; this vol., p. [79].

Cheloteuthis rapax Verrill, Trans. Conn. Acad.,v, p. 293, pl. 49, figs.

Jetin Mus. Comp. Zool., viii, p. 110, pl. 2, figs, 1-11, 1881.

Plate XV, fig. 1-1¢, 2-2d, 3-3f, 4. Plate XLV, fig. 1-1d.

a. F 33?61
di®r

1-
1-1 4 ; Bu

Body elongated, tapering to an acute posterior end; anterior edg® "
mantle nearly even dorsally, with a slight median emargination;
eral angles well-marked, in line with the internal connective caarbﬂ*’”gez
which forms a long, simple, longitudinal ridge. Caudal fin broad, SP#
shaped, broadest in advance of the middle; the lateral angles aré ,
rounded; the tip is very acute; the anterior lobes are broadly round® :
projecting forward beyond the insertion. Head large, short, and bro p d
eyes large, occupying most of the sides of the head; eye-lids Wel'
veloped, thickened, with a narrow, oblique sinus. Siphon largé i s
deep groove, with two stout, dorsal bridles; lateral connective cartil b
large, long-ovate, posterior end broadest. One olfactory crest 01t e o
side, behind the eye, in the form of a low, longitudinal membral™
slight indications of another, lower down; a small, fleshy, ﬁ‘dttenewf
projecting papilla near the auditory opening. The outer bucca me
. Ap 018%:

* My largest specimen, although apparently adult, is not sexually mature.
specimen might be hectocotylized.
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bl?“e has seven distinct angles. Arms rather long and strong; trape-
::;ldal in section. The dorsal arms are considerably shorter than the
€r8; order of length is 1, 2, 4, 3; the third is but little longer than
S Second pair; ventral arms decidedly more slender than the others.
lcven'ﬂ‘al arms with four rows of denticulated suckers (Plate XLV, ﬁg
» those of the two inner rows larger; lateral and dorsal arms witn-
cu'o marginal rows of small suckers and two inner rows of larger in-
x'_v ed hooks, inclosed, except at the sharp tips, in muscular sheaths,
1th have Jateral basal expansions and short pedicels. (Plate XLV,
iin. lb-) Tentacular arms* long and strong, quadrapgular; in my spec-
°t they reach back beyond the base of the fin; the club is large and
in a4, with g long, narrow distal portion, baving a strong dorsal keel;
: 8¢ middle are two very large, curved hooks (figs. 1, 1a), the distal
o °'8p1a11er; proximal to these there is a row of five smaller hooks, de-
'0g proximally, and between these and the large hooks there is, on
arm, a single small sucker, on the other arm a single sucker takes
I’.]ace‘of the proxinial hook, while an odd, small sucker stands to
b © side of the row; along the upper margin of the club there is a broad
of small, denticulated suckers, on long pedicels, arran gedin oblique,
sit:*"erse rows of five or six; this band of suckers is interr.up.ted oppo-
Sué,kthe large hooks; beyond the hooks a large group of similar small
€18 covers nearly the whole distal portion of thevclub (Plate XLV,
alg‘ s at the tip of the club there is & circle of small smooth‘suckers;.
“0g the lower margin of the middle portion of the club there is a band .
of Smaj) suckers, like those on the other margin; ?,lonp: the bfasal tpird
cluy, ® margin and supported on a thickened maargmf.a,l expansion of the
T there is a row of six special, smooth, connective suckers, at the
°r ends of transverse, muscular ridges (fig. 1¢); between and alter-
tubleng with these suckers, there are deep pits and as many small, round.
1 Icles, destined to fit the suckers and ridges of the ot'her club; con-
sug U8 with these a row of similar, but smaller, sessile, connective
kers anq tubercles extends down along the margin of the inner face.
I’hox-e' arm, for about half its length, becoming smaller and more simple .
Ded']many; an irregular band, formed of two or three rows of srfmll,.
th ‘eled and denticulated suckers, oxtends down the other margin of
T:I’m, with some scattered ones along the middle. _
ab ® Pen (Plate XLV, fig. 1d) is thin, long and narrow ; antt?rlor l?art.
Ut half as wide as the middle portion, slender, concave, with thick-
Yibg Margins ; the anterior end is very thin, acute; th.e two marginal
taps _CDVerge gradually, as they run backward, and unite near the pos--
O end; the widest part of the pen is a little behind the middle; the,
ngn at about the anterior third, gradually increasing in.
L

t.he'fhe figure given (Plate XV, fig. 3) of the somewhat injured tentacular club of’

”malfs‘e of Cheloteuthis rapax represents the structure nearly correctly, but many of the:
Shoy, lokt?rs and tubercles on the arm, below the club, had been dest,n?yed, the edge
is Injured, and of the large hooks (g, ') only the sheaths remain,
8. Miss. 59 27

Ong
the
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width to the widest part, when they still more gradually decrease
teriorly; but toward the end they expand into the obliqucly hoO
portion, or terminal hollow cone; this portion is strengthened by 2 oe
sal wid-rib, and by numerous small ribs which radiate forward from
tip, one on each side being stronger than the rest. In life, the co}l"'
contained part of the testicle, and at the tip a-cartilaginous €O*”
Length of pen, in alcohol, 133™m; greatest breadth, 7w ; of shaft, 2.6™
length of cone, on shortest side, 7™, Sl

. General color of Body, fins, head and arms, deep reddish browWh»
tinged with purple; back darkest; the color is due to large chrom®™
phores rather uniformly and closely scattered over the whole surfat®
on the arms and siphon they are smaller, but they cover all the surfag®
of the arms, except the lower side of the tentacular arms and the ﬁt,in'
oof the club. Total length, 263 (10.25 inches); length of mantle, 1537
(6 inches); length of dorsal arms, 57mm ; of 2d pair, 71me; of 3d P
77Tmm; of 4th pair, 70m=; of tentacular arms, 100w=; length of 22’
from insertion, 63=7; from anterior lobe, 70mm; greatest breadth, 68%
breadth of head, 29w=,

Notes on the visceral anatomy of the male. .
" In its anatomy this species resembles Ommastrephes. The bmﬂ"h:‘:
cavity is very large, extending back nearly to the base of the finj L
median longitudinal septum is far back, gills very long, but not reac’
ing the margin of the mantle, attached nearly to the tip; its stl'uct.u
is like that of Ommastrephes. Liver orange-brown, very large, mﬁ»SS’.‘;le’
nearly as in Ommastreples, but larger, extending back farther than v
base of the fin. The circulatory and renal systems are similar to tho 4
of Ommastrephes, in most respects. The posterior aorta goes back 80
distance before it divides, about opposite the base of the fin, int®
medio-ventral artery of the mantle, and a caudal artery. Two lare
ventral renal organs lie below and to each side of the heart, and ble? 0
together, in front of it, into a large mass, which has a pointed g
extending forward; posteriorly two lobes extend back, as usual, alon
the posterior venz-cave. The first stomach is rounded and the 56¢° ¢
stomach is a large, long-pyriform sac; the intestine is long; the in¥’ at
is long-pyriform. The reproductive organs are small, indicating he
the specimen is still immature, and probably only one year old- )
spermary or “testicle” is small (length 18=m, diameters 2= and % ..0’
flattened, tapering backward, partly inclosed by the hooded portio?. o
the pen, and with the anterior end attached laterally to the posferl .
end of the cmecal lobe of the stomach. The prostate gland, Ve?‘cu 0
sewinales and spermatophore-sac are small; the efferent duct 18

and slender, extending forward over and beyond the base of the ! :

gill.
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MOROTEUTHIS Verrill. (Sce pp. [65], (70].)

Type, Onychoteuthis (or Lestoteuthis?) robusta, Trans. Conn. Acad., v, pp- 246-250.
Oroleuthis Verrill, Trans. Conn. Acad., v, p. 393, Oct., 1881.
After referring the type of Lestoteuthis to Gonatus (not of Gray), Pro-
.:‘8501‘ Steenstrup admits that the gigantic species, L. (%) robusta V., is the
®Presentative of a distinet genus, to which he would restrict the name,
toteuthis,
i But I, Kamtschatica was especially given by me as the type of Lesto-
.teutti8, and the characters of the genus were derived entirely from that
chies, while L. robusta was referred to it only with great doubt, owing
Othe fact that its armature is almost unknown. Therefore, it Lesto-
“uthis hereafter becomes a complete synonym, it should be dropped,
8 61_1 it cannot be kept for its special type-species. For the gigantic
nﬂ‘,“”es, I proposed (Awer. Journ. Sci, vol. xxil, p. 298, Oct., 1881) a
"W genus, Moroteuthis.
is genus will have, as known characters: A long, narrow, thin
"“T, terminating posteriorly in a conical, hollow, many-ribbed, oblique
e, which is inserted into the oblique, anterior end of & long, round,
Pering, acute, solid, cartilaginous terminal cone, composed of concen-
¢ layers, and corresponding to the solid cone of Belemnites in position
Ud relation to the true pen; elliptical connective cartilages on the base
the siphon; nuchal, longitudinal crests, three, much as in Omma-
Slr €phes ; eye-lids with a distinct sinus; caudal fin large, broad, spe‘ar-
Tea’ped; ventral arms with smooth-rimmed suckers at the base. The
“8% of the armature is unknown. -
* Moroteuthis robusta is the only known species.

%0“1“:1118 lacertosa Verrill. (See p.[119).)
Chiroteuthis Bonplandii? Verrill, Trans. Conn. Acad., v, p. 299 (non Verany).
Cliroteuthis lacertosa Verrill, Tians. Conn. Acad., v, p. 408, pl. 56, figs. 1-1f,
Nov., 188L.

Pen,

Plate XLVI, figs. 1-11.
A

t. hearly complete male specimen of & Chiroteuthss, lacking only the

. 'el.lt‘“cular arms and the distal portion of the left ventral arm, was re-
IVed after the preceding pages were put in type. The s_tumps of t}xe
cular arms, remaining, bear the same kind of unarmed sessile
ckers ag did the arm described on p. [119], and figured on Plate 32,
8% 1-1p, 1% appears to be & new species, aud is very distinet from C. |
"plandii. The sessile arms are very large in proportion to the head
¢ bod.\', and the ventral arms are much larger than any of the others.
th ® body is small, obconic, tapering rapidly backward. to the origin of
the Caudal fin, where it becomes very small, and continues to taper to
® very slender posterior end. The median dorsal angle of the mantle-
ke, pProjects far forward, as a broad angular lobe; lateral angles
Sunded ang not prominent. Caundal fin relatively large, as compared
"ith the body, Lroad-ovate in outline, widest near the middle, tapering
kward to an acuminate, slender tip; very broadly rounded laterally,
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narrowing abruptly anteriorly; the anterior lobes are small, round"g’
and project only slightly forward beyond the insertions. Siphon lﬂf.ggf
with a well-formed valve, far back from the orifice; dorsal bridles r¥ ‘_
mentary. Connective cartilages on the base of the siphon, broad-ov‘*t'ef
ear-shaped, with two rounded prominent lobes projecting into its €0
cavity, one posterior, the other ventral,so that-the pit is three-corne®
(fig. 1b). The corresponding connective cartilages of the mantle consi’.
of two pits, separated by a prominent, triangular tubercle (fig. 05'
Head large, in proportion to the body, tapering backward from the bas? i
of the arms. Egyes large; lids thin and simple, without a distinct 1867
rymal sinus. Behind and below each eye is a long (4@=), slender; cla?
ate papilla (fig. 1f), probably olfactory in function. d
The sessile arms are large and, except the ventral, unusually rous®
ed; the inner or sucker-bearing faces are much less differentiated tha?
usual, scarcely differing from the other sides in color, and bordered' g
only a slight or rndimentary membrane on each side; the rounded pro*. .
inences from which the sucker-pedicels arise are also colored and ¥
much raised. The dorsal arms are rather long and tapering, but !!.1‘3 :
shorter and smaller than the others, slightly compressed, and with:
slight median crest distally. The next pair are similar in form 8
structure, but considerably longer and larger. The third pair are mu,cé‘
longer and larger, with the outer angles well rounded, and a strong'm"e
dian crest extends mearly to the base, but is wider distally, where "’l]ly
arms are strongly compressed. The ventral arms are considers? .a
longer and stouter than the third pair, and very ditferent from all tll;
others in form; they are strongly compressed in the direction par“] o8
with the median plane of the head, and have the lower and outer ang! ‘.
well rounded, and the sucker-bearing face wide and scarcely ditfere?
ated from the lateral faces; but on the superior lateral side there. 1
wide and thick crest running the whole length of the arms, givingrth"be
.a strongly and obliquely compressed appearance. The suckers oD i 0
ventral arms are smaller, fewer, and more distant than on any O .,
others; those at the bases are largest and three or four stand nearly JS
a single row; farther out, along the middle of the arm, they aré -,
tantly arranged in two rows and rapidly become small. The left veD!
arm shows no signs of being bectocotylized; the right one, howe¥’
has lost half its length by mutilation. On all the other arms the suo o
-ers are regularly and much more closely arranged in two rows, and d _
crease more gradually in size from near the base to the tips. ;

" The suckers on all the arms are similar in form; they are rather deelz
narrowed at the rim, slightly constricted above the middle, and gwoll?
below, and very oblique at the base; the pedicels are slender and nest d
laterally attached; the horny rings are very deep and obliqueés: 8
strongly denticulated on the outer or higher side, but on all the ar g
they are smooth on the inner side; the median, outer denticles aré Joue!
slender, close together; laterally they become shorter, broader, actt
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triangular and curved forward. On the larger suckers (Plate XLV,
88.14, 1¢) the outer teeth are obtuse, but on the distal ones they become
'%¢ slender and acute. The margins of the suckers are surrounded

With 8mall, elongated scales. . )

" he buccal membrane is thin and much produced, Wlt}l the &ngles
.19 Prominent; it is attached to the arms by eight thin, b}xt wide,

wl'ldles, the two superior ones united together near their origin. The

veb between the arms is rudimentary but distinct. The pen (fig. l_a,) is
°TY unlike that of ¢. Veranyi, as figured and described by D’Orbigny.
. 138 a long, narrow shaft, of nearly uniform width, and a long poste-
ot Portion, a little wider than tue shaft, corresponding in lengtlf to

n At of the caudal fin; at the commencement, this portion expands into

L rTow, free, incurved margins, but these unite quickly so as to forn.l a

't(l)ll‘]g’ narrow, angular, tubular portion, tapering to a very slender t}p;

oflis Dortion (fig. 1a//) has a distinet dorsal keel, with a groove each side

5 % two dorsal angles, and a ventral angle along each side; the narrow
J4t hag 5 dorsal keel, with the sides bent down abruptly, nearly at

S50t angles, and a little incurved, so as to produce a squarish keel
-°Ve, with a deep angular groove below, while the very narrow mar-

Slus benq outward abruptly (fig. 1«¢’); the shaft increases very slightly

Width, to near the subacute anterior end, but preserves the same
', and there is no distinct dilation of the margin anteriorly, such a8

Tbigny figures in the pen of C. Veranyt, nor does the postet.'lor por-

_Tesemble his figure, though if split open and flattened out it would
®8emble it more nearly. .

his specimen is an adult male, in the breeding condition, for its

?;Jerma.to.phore-sac is much distended with spermatophores. The co}or

8 Wuch like that of C. Veranyi. It is everywhere thickly specked with

anq L, purplish brown chromatophores, except on the buccal membrane

ar the bases of the tentacular arms, where there are but few; the hea@,
-oung the eyes, and the end of the siphon are darker; arow of very dis-
ot, rather large, round, dark purple spots runs along the inner surface
the ventral arms, just outside of, and alternating with, the upper row
Suckers, which they about equal in size. ) .
366n?:al length, to end of ventral arms, 383m=m; to end of third -pig,

.to ; to end of dorsal arme, 298%™ ; tail to dorsal mantle edge,. 125mm

.baSe of dorsal arms, 178=™; length of dorsal arms, 120v®; of second
bair, 150=m; of third pair, 188™=; of ventral, 205™"; length-of caudal

0;‘] 1 60mm ;- jtg greatest breadth, 41™™; breadth of head at eyes, 20=™;

dorga) arms, 7mm; of third pair, 10==; of ventral arms, 13=™; of
%8 of tentacular arms, 3"u; diameter of largest suckers of lateral
a“'ms, 2,25mm, ! ’
rown’s Bank, off Nova Scotia, taken from the stomach of a cod (lot
). Presented to the United States Fish Commission by Capt. Wm.
“npsy and crew, of the schooner ¢Clara F. Friend,” June, 1881.

ngs 20 internal anatomy is somewhat peculiar in several respects, but will

be fully described in this place.

tioy
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The gills are short and broad, with very long lamellee. The Tetfroé
ductive organs occupy a large part of the visceral cavity. The teSt“’,l,-
is a large, thick, broad-ovate organ, with the two sides folded toge’t’hpﬁr
around and closely united to the large caecal lobe of the stomach.
testicle does not extend back beyoud the origin of the caudal fiv, th .
visceral cavity being very narrow in that region. The prostate gla_I}, v
and vesicula seminalis are large and swollen, and the sperma,tophore's?_ :
is also large. The efferent duct is large and long, extending far Or
ward; it expands at the end into a spade-like form, with an acute tips
its oritice is oblique ear-shaped, situated on one side, near the end, an
is protected by a lobe or flap. The stomach is saccular, and the 1arg®
cecal lobe is not very long. The liver is thick. The posterior aort?
goes far back, nearly to the origin of the fin, before dividing, for b8
edian septum of the Lranchial cavity is placed far back. The ink-s8 g
has the ordinary pyriform shape.

A second swinaller specimen, which proves to be a yeung female,
cellent preservation, was trawled Ly Lieut. Z. L. Tanner, on the “FI8
Hawk,” October 10, 1881. This was taken, oft Delaware Bay, iD
fathoms, (station 1048), ' .

This specimen agrees nearly with the type-specimen, described abov )
in the form and proportions of the body, head, arms, caudal fin, Pe’.]]
ete., and in the structure and denticulation of the suckers. The cat!
fin is slightly broader in proportion, while the suckers are deeper au::
relatively smaller, especially those on the ventral arms, which aré’ ?1
cidedly smaller than those on the lateral ones. They are finely ant
sharply denticulated on the outer edge, as in the type.

The color is, however, quite different, for in this example the 8
and flesh are translucent and beautifully specked with regular, roun®?
often rather large, not erowded, dark brownish red chromatophoré®’
the larger of these, especially on the under side of the fin and body; -ar‘:‘
ocellated; on the head and arms the chromatophores become small®
and more crowded, more nearly as in the type. The row of large dar
purple spots, along the ventral arms, are, in this example, decide
raised and wart-like. One of the tentacular arms is perfect. T .
are very long and slender, and bear, along their whole length, rel®
tively large rounded, wart-like, dark purple, sessile suckers having
small central pit. These suckers are about two-thirds as broad a8 ~
diameter of the arm, and from close to the base of the arm to the’ ,15 v
tal fourth they ave separated by spaces mostly equal to about twl .
their diameter; distally they are less numerous. The tentacular et

“This arm differs considerably from the one described on p. [119] and ﬁguf,"“;‘on
Plate XXXII, figs. 1-10, especially in having much more nimerous sessile 8u° e
along the whole length of the arm, and in having sharply denticulated suckors onw is
club. This may indicate that the latter belonged to a different species. at >,
possible that the latter had suffered injury, before preservation, sufficient t

these differences.

in 8%

kin

0 cous?
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N W.ell developed, with a broad marginal membrane along each side,
AVing scolloped or notched edges. The club terwiinates in an ovate,
£ acute, dark purple, hollow organ, with its opening on the outer side

e arm.  mhe suckers (Plate XLV, fig. 5) are regularly arranged in
OUr rows, The stalk is long, with a dark purple, luted summit sur-

n‘l'?u“ted by a very slender pedicel, bearing the sucker, which is hooded,

to. & lateral opening; the horny ring bears several slender, sha.rp

N on the outer side, the central one beiug mucl thelongest; 111(? soft

ox:p of the sucker is covered with many rows of small scales, th(.s inner

m‘es, with acute tips. The lateral suckers do not alternate with tlfe
1i§d la“.‘) but the two arise close together, opposite each other, zu?d in

811: With the teeth on the edge of the marginal membrane. The inner

aCe of the club is specked with brown chromatophores, and the

'n: ginal membranes are crossed by brown lines, corresponding to the

tches in their edges.

"Tot""l_ length to end-of ventral arms, 194™; to end of third pair, 150;
€0d of dorsal arms, 127; tail to dorsal mantle edge, 59; to base of

')Z}‘Sal arms, 86; length of dorsal arms, 41; of second pair, 56; of third

0 Ty 69; of ventral, 110; of tentacular arms, 180; of club, 17; breadth

ar.club, 5; length of eaudal fin, 27; its greatest breadth, 24; of dorsal

;,‘”ms’ 4; of third pair, 5; of ventral arms, 8; of bases of tentacular

I8, 1.5; diameter of largest suckers of lateral arms, 1.

I u?h's species differs widely from €. Bonplandii in the sessile arms, etc.

éi(flls much more nearly related to C. Veranyi, from which it aiffers de-

4edly in the pen; in the suckers; and in the caudal fin, if these parts
™® Correctly described and figured, for the latter.

BRACHIQTEUTHIS Verrill,

808, Conn, Acad., v, p. 405, Nov., 1831
'i'aAllied to Chiroteuthis. Ditfers in having the lateral connective car-
. '8es-0of the siphon simple, long-ovate, and the corresponding cartilages
on e.lnantle in the form of simple, linear ridges; a rhombic caudal fin;
milcl‘:lth a simple, linear, anterior portion, suddenly expanding into &
\ broader, lanceolate, posterior portion, which is naturally infolded;
ten 8lender, the ventral ones not distinctly obliquely compressed ;
tular club without a spoon-like cavity at tip.
sug ¢ siphon has o valve and dorsal bridle as in Chir‘oteu.thsis, and the
: Um‘“‘s, 80 fur as preserved, are similar, but those of the f:lub are more
lo erous, and their pedicels apparently had a less prominent bulb be-
W the sucker.

Oh-n addition to the type-species, this genus probably includes the
‘roteuthis Bonplandii Verany, from the eastern Atlantic. :
thg' Bonplandii, as figured, has a very similar pen, but the shape of
m. caudal fin is different, and the arms are more nearly equal in leng h.
® arms are also represented- as having small swellings at-the tips.

Otacular arms are not known. _ ‘
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Brachioteuthis Beanii Verrill. .
Trans, Coun. Acad., v, p. 406, pl. 55, figs. 3-3b; pl. 56, figs, 2, 2a, Nov., 1881"
Plate XLV, figs. 3-3b. Plate XLVI], figs. 2, 2a. »

- Male: Body rather small, tapering backward to an acute posteﬂf)
end; dorsal mantle-edge with a broad obtuse angle; caudal fin large !
proportion to the body, broad rhomboidal; outer angles prowminen™
anterior to the middle; the anterior lobes project forward considerad”y
beyond the insertions, and are rounded. The form of the fin is muC .
like that of Ommastrephes. Head thickened at the bases of the M‘msf
not so large in proportion to the body as in C. lacertosa, Eyes larg®
eye-lids thin. Siplion large, with two strong dorsal bridles ; ,'nterll”'

- valve broad, rounded, somewhat back from the orifice; connective cai:
tillages long-ovate, broadest behind (fig. 2a); dorsal cartilage of nec”
oblong, with a strong mecdian ridge and two deep parallel groo"es'
Lateral cartilages of mantle (tig. 2) are simple linear ridges, extending .,
the edge of the mantle. Arms not very large, somewhat rounded, 10“{
and slender; the dorsal ones are much smallerand shorter than the othf’*rs’
two lateral pairs nearly equal in size and length, more than two-tk
the length of the mauntle. Ventral arms shorter and much more Slender;
than the lateral, more than half the-length of the mantle; the vent®
arms show but little of the compressed, oblique form, so conspicuous‘"“
the preceding species, and the crest or fold of skin along the oute*
ventral angle is narrow, thin, and not very conspicnous; the suckers 0 ]
the ventral arms are in two alternating, not distant rows, often appeal"’l
ing almost as if in one row toward the base, where they become smallens
but are of the normal cup-shaped form, with finely denticulate rings P
slender pedicels; the tips of both ventral arms are much injured, b it
small; normal, long pediceled suckers can be traced to the tip of the le’
arm; the right arm is denuded of its skin and suckers at the tip.
suckers of the four lateral arms are in two rather close rows, la*fger:
oblique, low cup-shaped, attached by slender.pedicels, which are som?
what swollen just below the suckers; most of them have lost the"
horny rings; marginal membranes rudimentary. Web between
arms rudimentary. : f,h o

Tentacular arms very long and slender, in alcohol about twice o
length of the mantle; a few scattered sessile suckers are found- “wn?
the whole length of the arms; tentacular club well-developed, 10,”""
ovate, oblique, with a thick wrist and flat or concave sucker bearioé
face; suckers small and very numerous, crowdedly arranged in m8Y .
rows (probably sixteen rows or more), some of the middle ones 1ar8 a
than the rest; suckers not well preserved, but all appear to have be€
alike in form; pedicels long and slender, with a smooth and not Ve‘;r
large swelling below the base of the sucker ; the suckers have lost th¢"
horny rims, but the sheaths are shaped much like those of 0. lacertof ]

-the distal portion being hood-shaped, with a lateral opening, while £
basal part is swollen laterally. The tip of the club is simple,withog
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3ny such spoon-shaped appendage as is found in the preceding species.
&:clcal membrane large, with a free thin edge which scarcely forms

8les,
* Pen (

‘han 1, fig. 3a) with a narrow, linear anterior portion, consisting of more

alf its length, decreasing in width backward, then suddenly ex-

Ading into the posterior portion, which is broad and thin, and infolded,
2088 t0 form a large, compressed posterior cavity; the anterior pprtiou
Is'.eonc‘&ve beneath, with no mid-rib, the edges ex-curved and slightly

lckened; when spread out and flattened the posterior portion has a
“Uceolate form, rather abruptly widening anteriorly and very gradually
Pering backward, with a double midrib, and some delicate lines par-
I.mel t0 it, while the lateral expansions are very thin and delicate.

. the teeth on the odontophore (Plate XLV, fig. 3b) form seven rows:
& ®median ones Jave a large, acute, central, and two small lateral den-

'les; the inner lateral teeth have a large, acute inner denticle, and
thery small outer one; the next to the outer teeth are somewhat stouter

2 the outermost, which are very acute and strongly curved; no mar-
8inal plates were observed.

11 olor of body mostly destroyed, in the typical specimens, but small,
t purplish brown chromatophores are uniformly scattered over the
sal‘tg best preserved; this is also the case on the head, siphon, and outer

Wfaces of the arms, where the skin is well preserved; scattered spots

80 ocenr on the inner surfaces, between the suckers.

“The male deseribed above has the mantle 62»™ long; length of candal

T 815 itg breadth, 36; end of tail to base of arms, 85; length of dor-

Al army, 26 ; of second pair, 48; of third pair, 45 4 (tips gone); of fourth
Dal[" 35; of tentacular arms, 118; of sucker-bearing portion of club, 16;

readth of tentacular arms, 2; of club, 4; of lateral arms, at base, 3.5;
- Yeutral arms, 3; diameter of eye-ball, 8; of largest suc}:ers of
i::era,l arms, 1.2; length of pen, 62; of anterior, narrow portion, 38;‘

readth anteriorly, where widest, 2; where narrowest, 1.25; length

' Posterior portion, 24 ; its breadth, 8=, ' ‘

. ,he supposed fermale has lost the tail, but the arms are in better co.n-

Ition.than those of the male; it differs from the male in having dis-
2“:3“3’ smaller suckers on the lateral arms. Length of ‘do‘rsal a..-rms,

“; of second pair, 44; of third pair, 46; of fourth pair, 37; ot ten-
tae“,lar arms, 120; of club, 16m=, .
thA larger specimen (station 994), which has lost its head and pen and
i 8refore cannot be positively identified, has a much durker color. It
dark purplish brown over the whole body. ]

W0 typical specimens were obtained off Martha’s Vineyard, at gta~
DS 1031 and 1033, in 255 and 183 fathoms; one, of doubtful identity,
3t station 994, in 368 fathoms, by the U. S. Fish Comunrission, in 1881.

" three were from fish-stomachs. :
ioh h}s interesting species was named in honor of Dr. T. H. Bean, tl.x.e
Zathyologist, who took charge of the fishes on the «Fish Hawk? this

Son,

tio
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Histioteuthis Collinsti Verrill. (See p. [121] )
Plate XXIII. Plate XXIV, figs, 3-7. . Plute XXV, figs. 1, 1a. Plate XLV, figs. 6’60'

The tecth of the odontophore Ol‘l"ll)a]IY described and figured (p- [125]
Plate XXIV, fig. G) were not the most developed of those on the pam®
odontophore; therefore, I have prepared another figure (Plate XXIVs
fig. 7). The pedicels of the larger suckers on the tentacular club #°,
very peculiar. They are, when extended, long and remarkably sto%”,
their diameter being more than half that of the sucker. They ¥
cylindrical, and are capable of being invaginated to near the -middle )
8o that they can be lengthened out or very much shortened by a sort 0
telescopic motion. The upper end is thick, and so fits the basal I’artj .
the broad sucker that it actb as a piston, very perfe(,tly (Plate X d
figs. 1, 1a.)

'l‘wo additional examples of this interesting species have Dbeen re
ceived. The first is in nearly the same condition as, but is considerf
smaller than, the one originally described. The head and arms alon v
remain, but tlleqe are well enough preserved to show the char&cterisﬂ
color- marl\b It was taken from a cod, on the western partof the Grat
Bank, N. I¥., by Captain Johnson and erew, of the schoonar «Augus™”.
J ohmou” (lot 962). Presented to the U. S. Flsh Cominission, June, 1881

The last example also consists only of the head and sessile arms, 2
is not in so good condition as cither of the others referred to. Itis ‘,boﬂ
as large as the one originally deseribed. This was taken by Capt. Cha%

~Anderson and crew, of the schooner “Alice G. Wonson,” in 180 tatho™™

near the northeast part of George’s Bank, October, 1881,

Desmoteuthis tenera Verrill.
Tranps. Coun. Acad., v, p. 412, pl. 65, figs. 2-2d, pl. 56, fig. 3.

Plate XLV, figs. 2-2d. Plate XLVI, fig. 3.

Two small but perfect specimens of this new species were taken: B,
the ¢“trawl-wings”* this season, at station 952, in 358 fathoms. o

The specimens are both males, but show no positive evidence of he
tocotylization. The eyes are very large and prominent, occupying *
whole of the sides of the head, wide apart dorsally, but nearly it e
" *The “trawl-wings,” which were first invented and used by the U. 8. Fish Com:
mission, this summer, consist of fine nets attached to a support extending oub ot
each end of the trawl-beamn. When in use they are about two feet above the s6&
tom. They are provided with an interior funnel-shaped et to prevent the ‘escPe
animals captured. They have been of great value to us for capturing, and wwh:{sb
in excellent condition, many kinds of free-swimming deep-sea animals, not other
obtainable, or if taken in the trawl crushed by the great masses of fishes, echmode
uctinize, ete., usually taken in every haul in those waters. od

Among the things captured in the *trawl-wings” are not only several cephuIOPd
(including Alloposus, Lestoteuthis, Rossia), but Cymbulia calceolus, and other Pteropo% ;"
vast numbers of Sagitta, one of them bright orange-colored; numerous spe“‘es 4
Capepod crustacea, some of them of great sizo; bchwopods, Salps; AcaleP b
éluding one very remarkable new form of Siphonophora, eto.




[217] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 427

R benea,t-h; eye-lids thin, entire. The body is long, somewhat fusi-
‘orm, slightly smaller in advance of the middle. The tissues are exceed-
gly thin, delicate, pale, and translucent, so that tbe pen and other

T®aNs can be seen through the mantle. Anteriorly the edge of the

'“flntle is directly attached to the head, medially, by a muscular com-

Missure, and there is no free edge (such as D'Orbigny figares in Taonius

24%0) at the narrow middle portion of this band. This commissure 13
Yoader within the mantle, and there is another large, oblique, muscular
*Mmissure, extending forward to the edge of the mantle, on each side,

“Mensively uniting the inuer surface of the mantle to the sides of the
1.D bon, These commissures leave only a rather narrow opening to 1_he
l-cavity, on each side, and one small ventral one, and the interior
entra) cavity is partitioned off from the lateral ones. '

_-2¢ siphon is large, projecting forward between the lower sides of the
Tge eyes; it has no valve in the ordinary place, but toward the base,

% the gorsal side, theie are two erect, rounded, ear-like flaps, each ac-

e1(.)“‘1)1111ie(1 by a prominent papilla (i), and farther forward a raised, mne-

“an, trangverse fold, and a central papilla (i). (Plate XLV, fig. 2d.)

&b 'he caudal fin is comparatively small, narrow-avate, tapering to a

O, blunt posterior end, and with the anterior lobes narrowed and
areely projecting beyond the insertions. .

, ATms rounded, rather slender, tapering to slender tlps;. those of the
*d pair are much the longest, and like the second pair, bear along
© distal half suckers much larger than the proximal ones; tips short,

"th few gimall suckers. The dorsal and ventral arms are about equal,

U not much more than half as lobg as the third pair; they bear smaller

. CXers, in two rows, regularly decreasing distally. The second pair is

ll]tel‘mediate in length between the first and third pairs, with two rows

mj arger suckers on the outer half, suddeuly decreasing distally, with
Uute ones ¢lose to the tip. The large suckers (fig. 2, 2¢) on the second

?"d thirq pairs of arms are much larger than the others, but similur.in

&0 T, deep cup-shaped, convex in the middle, obliquely attached, w1t!1
Smooth lorny rim, except on the distal ones, which have blunt denti-

?“S externally, There are about sixteen of these suckers on each of

.he' latera) arms, but eight or ten are decidedly larger than the rest.

8 large suckers commence nearly at the middle of the arms and ex-

en. to very near the tips. The third pair of arws bave a thin median

%ring on the outer side, along the distal third. Al the arms have a

t 'dg Iarginal or protective membrane along the inner edges, outsjde

he Suckers; these membranes are strengthened by traunsverse thick-

Ded, muscualar processes, opposite each sucker; between these the mem-
Tane recedes so that the edge is scolloped. The ventral arms have -

&139 2 membrane along the outer, ventral angle. I am unable to detect

any Dositive signs of hectocotylization, cither in the dorsal or ventral

armyg, Perhaps the presence of the very large suckers on the lateral

I8 may ho g sexual character, but if so, they are symmetrical ou the
VO sides,

a
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Tentacular arms (Pl. XLVI, fig. 3), rather stout, tapering from tue.
thickened base, and in our specimeus, equalling in size, and not m_“c
longer than, those of the third pair; club well developed, rather brod™
than the rest of the arm, with a dorsal keel and wide, marginal, Prowc'
tive membranes; the suckers are arranged in four regular rowsj 2
larger suckers are about equal in size to the larger ones of the dors™
arms; of these there are eight or nine in each row,the marginal oneé 87
scarcely smaller than the median ones and similar in shape, but mo
oblique, all there suckers are cup-shaped, obliquely attached, with lové
pedicels; the margival ring is denticulated all around, the teeth 00 t,.
outer or higher side being slender, sharp, and incurved; those on the -.111;
ner side minute. The distal part of the club is short, and covered W )
four rows of small suckers, similar to the larger ones in shape and arw®
ture; at the tip is a small group of minute suckers, apparently unarme’
At the proximal end of the club there is a group of small denticulat®
suckers, and four irregular rows of minute, connective suckers, attach®
by sbort pedicels, extend along the inner surface of the arm to the ml,‘
dle or beyond; these are interspersed with minute tubercles, more‘dls
tinet distally, near the club. The outer buccal membrane is nal‘f"w"
without distinct angles. L

The pen is very thin, pale yellow; the anterior portion is narrow ap 0
slender; the posterior portion, commencing opposite the origin of o
fins, is lanceolate, with two faint, close ribs along the middle, and Jes”
distinct parallel lines each side of these; the tip is a hollow cone, abo?
10m=m long.

The teeth of the odontophore (Pl. XLV, fig. 2 ¢) form seven rows; t‘hﬁ
median teeth have a very large and long median denticle, and a smd
lateral one on each angle; the inner lateral teeth have a large inner 8y
a very small outer denticle; the two outer rows of teeth are rﬂt.h
stout; a marginal row of ratherill-defined elliptical plates.on each 8 '

~Color of mantle pale yellowish white, with scattered, conspicu"“sf
round; or more or less elliptical, purplish-brown spots, 2 to 3=» in dis?
eter, and 5 to 10@™ apart. Eyes dark purplish or chocolate brO“f”
head, siphon, and outer surfaces of arms thickly specked with pul‘Pl_f,
brown chromatophores. o

The length of the largest specimen is 163™m, from end of tail to tip 0
_ third pair of arms; length of mantle dorsally, 116»™; mantle to bas®’
dorsal arms, 11==; diameter of eyes, 17»"; breadth of head ac_l“f?
eyes, 30mm; DLreadth of body, 26=m; length of caudal fin, 45™™; 1
breadth, 28m=; length of dorsal arms, 20mm; of second pair, 25™"}
third pair, 32=m; of fourth pair, 20m=; of tentacular arms, 35@=; of Glubé
11==w; breadth of lateral arms, at base, 3.5™™; diameter of large®
suckers, 2, omm,

Off Martha’s Vineyard, 873 miles from Gay Head, station 952, it 385
fathoms. U. S. Fish Commsssion, Aug. 4, 1881,
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Notes on the visceral anatomy.

, Anatomically, this species closely resembles Desmoteuthis hyperborea.
(See Plate XXV, tig.1.) 1t has a similar short, thick, compressed, ovate
.We“, with the intestine in a groove along its ventral edge, and the small
Uk-sac fiabedded in its antero-ventral surface. The gills are laterally
P 8ced, short, with long lamellze. The heart is small, irregularly tubalar,
o )llque, with four angles or lobes where joined by the principal vessels.
© efferent vessels from the gills are long aud conspicuous, because the
4Ses of the gills are distant from the heart.
e alimentary tract consists of a short, narrow rectum, attached to
e li"el‘, and ending in a bilabiate aperture, guarded by two slender
l)api]]m; of a long, rather wide, tubular portion, extending back to the
J4se of the caundal fin, and covered, along the ventral side, with lateral
Tows of clusters of small follicular glands, which, near the liver, diverge
j fols two, separate, large, lateral clusters; posteriorly, where the rows of
olhcles cease, there i% a small, firm, bean-shaped glandular organ, lam-
08¢ within, probably serving as a gizzard; this is followed by a long
u ular, or fusiform, more or less saccular stomach and a cecal append-
thg'e’ Tunning back nearly to the end of the body; at its anterior ori.gin
18 cecal appendage is separated from the stomach by a constriction.
he testicle is a rather. small, slender, lanceolate organ, attached lat-
erany, for its whole length, to the side of the cwecal appendage. The
Progtate gland and vesiculz seminales have their usual pesition at the’
488 of the left gill, but they are small and probably not fully developed;
'¢ eflerent duet extends over and a short distance beyoud the base of
€ gill, and is slender and pointed. The renal organs are very different
on those of the common squids (Loligo and Ommastrephes). The pos-
Erior pPart of the anterior vena-cava becomes glandular in front of the
Art; there it parts, sending a long, smooth vein to the ase of each
g(:ll; .there each of these veins expands into au ovate renal organ, be-
“Te joining the branchial auricles.

1

A'“}iteuthia Harveyi Verrill. (No. 27; see p. [201].)
.mi“lce the preceding pages were put in type, I have been able to ex-
“Mne the specimen® mentioned on p. [201].
bis specimen was purchased by Mr. E. M. Worth, and preserved, in
Cohol, at his museum, 101 Bowery street, New York, where I had a
Opportunity to examine it, about two weeks after it had been put
cohol, .
Althmlgh this is more nearly complete than any specimen hitherto
Tought to this country, the arms and suckers are not so well preserved

ill al

> )
eAll account of this specimen, accompanied by a wood-cut, apparently copied from
thm?homgm‘l’h, was published in ‘¢ Harper's Weekly ” for December 10. This figure,
1 gh POor, gives o fair iden of the general appearance of the creature as it would
da] ﬁlf lb'i"g flabby and collapsed on the shore. The peculinr appearance of the cau-
" was due to matilation of that orgai.
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as in some of the other examples. All the sessile arms have lost more:
or less of their tips, so that the actual length cannot be given, an®:
many of their suckers are either injured or lost; the tentacular fl;fms
are also injured and most of the large suckers of the clubs are e
stroyed; the caudal fin was not only torn by handling, but one-half ¢
it bhad, apparently, been destroyed and the wound healed before the
death of the creature,® so that its true form canuot be determined; the
eye-balls were burst, and most of the pen was gone. Ce

The head, eye-lids, siphon, and front edge of the mantle are, howevé
in fair condition, and as these parts have not been well preserved in‘a'fy '
of the previous examples, some new and valuable facts were Jearned 19’
regard to the structure of these organs.

Many of the following characters are of generic value: The e)'e'lfdsv
were large, not much thickened, and only slightly angulated, and W}

a shallow sinus; diameter of opening about 120u (4.5 to 5 inches).
transverse nuchal crests, behind the eyes, are distinct, but only slight’ly'
elevated ; of the longitudinal ones, only one, on each side, is distincy
butitis shortandnotvery high; the others(unless they had been rubb“m
off) are rudimentary. The siphon is large and broad; aperture, 1027
(4 inches) broad, slightly bilabiate, with a broad valve within; d‘?r?al
bridles moderately developed. Siphon-pit shallow, smooth. Connectiv®
cartilages, on base of the siphon, simple, long-ovate, slightly obliqune, an¢
only a little coneave. Connective cartilages on the sides of the man
short, and close ‘to the front edge, very simple, consisting of a shorti
slightly raised, longitudinal ridge. The dorsal angle of the mant @:
edge projects forward considerably beyond the sides, as an obtuse ang*®’
the lateral angles are also distinct. The Lody is large and broad in b 2l
middle and anteriorly, but tapers very rapidly to the base of the caut®
fin, which is relatively small.

This specimen, when examined by me, measured as follows: Leﬂg.m
of mantle, to the lateral angles of the front edge, 4.16 feet; from eds®
of mantle to inner base of ventral arms, 1.25 feet; circumferenceé ™
bodys 4 feet; length of caudal fin, tip to anterior end of lobe, 21 inclle‘?f
breadth of one-half of fin, median line of tail to outer edge, 8 inche’
length of tentacular arms, 15 feet; of club, 2 feet; from first of the 1{‘«1'?
median suckers to the tip, 20inches; length of ventral arms (minus P>’
4.66 fect; their circumference at base, 8.5 inches; length of the dors 3
‘aring (minus tips), 4.0 feet; their circumference, 7.5 inches; circum e _
ence of second pair of arms, 7.5 inches; of third pair, 8.5 inches; diam?
ter of largest suckers of sessile arms, .75 of an incl.

. The arms have a stout appearance, especially toward the base,
do not differ very much in size. In the form of the arms and in’
structure of the suckers this specinen agrees essentially with thoset “,

R it
* Owing to this fact, which was not understood by those who saw and ﬁg‘ﬂed oy
at first, some of the cuts that have been printed give the tail very peculiar ond _

markable forms.

Iy

arid
the
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Ii(?:‘s already described. The mandibles are nearly black; their ante-
ar edges have a deep notch and a prominent tooth.

of t?le color, which is partially preserved on the arms and ventral side
The ;‘_1)0'(1)', agrees very well with that of Ommastrephes iI{ecebrosus.
chro kin is bluish or pinkish, thickly specked with small purplish brown
“ omatophores.

A.x;mtemhis princeps? V. (No. 28.)
or:,:l letter from the Rev. M. Harvey, dated December 19, 1881, he in-
aﬂ; me that he had been told by Mr. C. D. Chambers, magistrate of
el our l%uﬁbt, Placentia Bay, N. F., that a very large specimen of
Saﬂgeut}ns had been found on the beach at Hennesey’s Cove, Lou‘g
i 13 Placentia Bay, during the first week of November last. This
I‘ti( 18covered by Albert Butcher. and George Wareham, who cut
Orowgn from the 1'1ea-d. The specimen 11;@ been. much mutilated by
Tateq and other birds. The locality is uninhabited. The men esti-
00 1oy the length of the body and head at 26 feet, bat this is probably
e Tge an estimate.

“OMepectus of the families, genera, and specics of Cephalopoda included in
this paper.

In the following synopsis the species that have actually been proved
2 elong_to the fauna of the northeastern coast of America, or the

Sty d}‘s adjacent, are numbered serially. They have all been personally
dled by me, except Taonius pavo.

SuBcLass DIBRANCHIATA. (See p. [73].)
Orper I—DECACERA Blainville. (See p. [751.).

OIGOPSIDA. (See p. [75].)

3 The division called Oigopside includes two very diverse groups, differ-
i V(*'I‘y widely in their visceral anatomy, as well as in the structure of
thi dee(j es, siphou, and mantle connections. These may be called Teu-
and Taonidea.
(‘-xeee former will include all the Oigopside described in this paper
a Pt the Desmoteuthide. The Taonidea will include the Desmoteuthide
a1§0 several allied forms, which have usually been carelessly referred
lgopsis.
TEUTHIDEA Verrill.
Eyeq with free lids, not stalked. Siphon with a subterminal valve.

:’nﬂe attached to the siphon by free connective cartilages. Stomach
ge, bouchi-like; intestine short; liver very large; ink sac large. Pen
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horny, well developed, as long as the mantle. One of the ventral 2% ﬂi
is usually hectocotylized in the male. Arms with suckers, or wi
claws, or with both. )

FaMiLy TEUTHIDZE Owen (restricted). (See pp. [69], [75]-)

For a brief synopsis of the previously known genera of this familys
see pp. [69-70].

ENoPLOTEUTHIS. (See pp. [70], [203].)

Enoploteuthis Hartingii Verrill. (Pp. [53], [203].)
Enoploteuathis Cockii Owen = E. Moline D’Orb. (Pp. [63], [203].)

MoroTruTHIS Verrill, (See pp. [70], [209].)
Moroteuthis robusta (Dall) Verrill. (Pp. [65], [209].)
GoNATUS Gray. (See pp. [204], [206].)
Gonatus amoenus Gray. (FPp. [204], [206].)
LesTorEUTHIS Verrill (See pp. [70], [76], [78], [204], [205].)
1. Lestoteuthis Fabricii (Licht.) Verrill. (Pp. [76], [79], [206].)

FAMILY OMMASTREPHIDE. (Sce pp. [80], [201].)

OMMASTREPHES. (See pp. [81-83], [202])
Ommastrephes (pars) D'Orbigny, Voy. Awm. Mérid., 1835; Céphal. Acétab., T do
Illex and Todarodes Steenstrup, Oversigt k. Danske Vidensk. Selsk. Yorhs?
1880, p. 90.
2. Ommastrephes illecebrosus (Les.) Verrill. (Pp. [83], [202].)

STHENOTEUTHIS Verrill; (See pp. [99], [201}.)

3. Sthenoteuthis megaptera Verrill. (P. [100].)

Sthenoteuthis pteropus (Steenst.) Verrill. (Pp. [103], [107], [202].)
4. Sthenoteuthis Bartramii (Les.) Verrill. (P. [112].)

ARCHITEUTHIS (Steenst.) Harting, 1881. (See pp. [1-20], |23],
[114], [199].) '

Architeuthus Steenst., 1856 (no description). -
5. Architeuthis Harveyl Verrill. (Pp. [23-40], [114], [200-201], [219].)
6. Architeuthis princeps Verrill. (Pp. [41-50], [114].)
Architeuthis monachus (Steenst.). (Pp. [24], [51-62].)
Architeuthis dux (Steenst.) Gervais. (Pp. [24], [51], [200].)
Architeuthis Hartingii Verrill. (Pp. [53], [200].)
Architeuthis Bouyeri Verrill. (Pp. [64-57].)
Axchiteuthis (?) Mouchezi Velain, (Pp. [63-05].)
Architeuthis grandis (Owen) Verrill. (Pp. [567-59], [200].)

[ 51,65]’

The number of the foreign species, mostly nominal and impel‘fecm;
known, will undoubtedly be much reduced when they becom# bf'
known. Probably A. dux and A. Bouyeri are identical, but theré lseen
yet no proper zoological description of either. The former has )uff
very brietly described by Gervais, and Harting has published au o™
line figure of one of the mandibles.
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FamrLy MASTIGOTEUTHIDZE Verrill. (See p. [114])

” MasTIGOTEUTHIS Verrill. (See p. [115].)
* Mastigoteuthis Agassizii Verrill. (P. [115].)

Famiy CHIROTEUTHIDZ. Gray (restricted). (See p. [118].)

CHIROTEUTHIS D’Orb. (See p. [118].)
rec%hir?teuthis is the only genus in this family that has been hitherto
gnized.
8. Chiroteutnis 1acertosa Vorrill. (Pp. [119], [2091.)
on BRACHIOTEUTHIS Verrill. (See p. [213].)
' Srachioteuthis Beanii Verrill. (P. [214].)

1 CaLumrevTais Verrill. (P. [117].)
o Calliteuthis reversa Verrill. (P. [117].)
teuthis ocellata (Owen) Verrill. (P. [202].)

. FamrLy HISTIOTEUTHIDZ Verrill.  (See p. [120].)

1 HisTIoTEUTHIS D’Orbigny. (See p. [120].)
- Histioteuthis Collinail Verrill. (Pp. [121,216].)
TAONIDEA Verrill.
MEyes large, stalked or prominent, having free lids, but no sinus.
antle united to base of siphon and back of neck by three muscular
u Mmissures, , Siphon large, without a true subterminal valve, but
Sually with special elevated processes, or flaps, in the basal portion.
'iz?:ln%h small, far back; intestine very long, covered with lateral fol-
Har glands ; liver small, far forward ; ink-sac small. Pen slender an-
Tiorly, as long as the mantle. Hectocotylized arm not observed. All
® arms bear suckers.

FamiLy DESMOTEUTHIDA Verrill. (See p. [124].)

Bod_y much elongated, mantle united to the neck by three muscular
sp[::_mssuyes. Siphon without a true valve, but with threc:a peculiar,
Dl‘onl:'n thickenings, or raised processes,* in its basal portion. Eyes

inent. Intestine very long; ink-sac small.
DesmMoTEUTHIS Verrill. (See p. [125].)

12,
1 gesmoteuthis hyperborea (Steenst.) Verrill. (P. [126].)
* Desmoteuthis tenera Verrill. (P. [216].)

» TAoNIUS Steenstrup (restricted). (See p. [129].)
* Taontus pavo (Les.) Steenstrap. (See p, [130].)

MYOPSIDAE D'Orbigny. (See p. [131].).

This artificial division includes two very diverse groups, which not

»
0 Sf these organs the median dorsal one is larger and more complicated than the
s t T8 (see Pl. LV, fig. 24, m ; and fig. 4a). It scoms to me probable that this organ
0 true homologue of the foot of gastropods. .

8. Miss. 59 28
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only differ widely in the condition of the eyes, but also in the naturé of
.the hectocotylization of the arms, and in anatomical characters.

To one of these groups, containing the family Sepiolide, I proposé to0
apply the name Sepiolidea. .

The other division, Sepidea, includes the families Sepidd, Loliginid®
Idiosepide, and perhaps Spirulide; but the.latter might, perhaps
best placed with several fossil forms in a division of which it is the 80 6
surviving genus.

SEPIDEA. Verrill.

The integument extends entirely over the eye, and there is a poreé ?P
front of it. Pupil crescent-shaped. Body commonly elongated. Pped
various, rarely absent, usually large, broad-lanceolate or ovate, either
horny or calcareous (spirally coiled, tubular, and chambered in Spirtt®s
in which it is posteriorly situated). One of the ventral arms of ‘th®
male is usually hectocotylized.

Mantle usually with three connective cartilages, rarely with 0

(dorsal) or three muscular commissures.

né

FaMiLy LOLIGINIDZ. (See p. [131].)
Lovrico Lamarck. (See p. [131].)

15. Loligo Pealeil Les. (P. [132].)
16. Loligo (Lolliguncula) brevis Blainv. (P. [161].)

SerroTEUTHIS D’Orbig. (See p. [163].)
Sepioteuthis seploidea D'Orb. (Sece p. [164].)
SEPIOLIDEA. YVerrill.

In this group the eye-lids may either be entirely free all around o
the upper one may be attached to the eye-ball. Pupil either round 0
crescent-shaped. Body short, obtuse. Fins lateral, separated.
small or rudimentary, sometimes absent. Sucker-rings smooth. Dor
arms, in the male, usually hectocotylized, one or both.

Fayiry SEPIOLIDA. (See p. [165].)

gal

STOLOTEUTHIS Verrill. (See p. [165].)
17. 8toloteuthis leucoptera Verrill. (P. [165].)
Ross1A,  (See p. [167].)

18. Rossia megaptera V. (P.[173].)
19. Rossia Hyatti V. (P. [167].)
20. Rossia sublevia V. (P. [170].)

HETEROTEUTHIS Gray. (Seep. [174].)
21 H eterotguthis tenera V. (P. [175].)
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Orper II.—OCTOPODA Leach. (See p. [177])
FamiLy PHILONEXID D'Orb. (See p. [178].)

PARASIRA Steenst. (See p. [178].)

22 zid"nsk- Meddol. Naturh. Forening, KjGbenhavn, 1860, p. 333.
€ Parasira catenulata Steenst. (P.[179].)

FayiLy ARGONAUTIDZA Cantr. (See p. [182].)
ARGONAUTA Linné.
Argonauta argo Linné. (P. [182].)

FamirLy ALLOPOSIDA Verrill. (See p. [180].) -

ArLoposus Verrill. See p. [180].)
Alloposus moilis Verrill. (P. [181).) '

. FaMrLy OCTOPODIDZ D'Orb. (See p. [183].)

Oororus Lam. (See p. [185].)

26, g°t°pua Bairail Verrill. (P.[185].)

2y, °°t°pus lentus Verrill. (P. [191].)

2g, °°t°pua piscatorum Verrill. (P. [194].)
Octg Ctopus obesus Verrill. (P.[193].)
%topua rugosus Boso. (P. [195].)

' Ootop“‘ vulgaris Lam. (P. [72].)

Pus punctatus Gabb. (P. [72].)

29 ELEDONE Leach. (P.[183])
S me.dOne verrmocosa Verrill, (P. [1831.)

Faurry CIRRHOTEUTHIDZE Keff. (See p. [196].)

23,

2,

30 SravrorTEUTHIS Verrill. (P. [196].)
- Btauroteuthis syrtenais Verrill. (P. [196].)



